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A great many of the articles named above are new ; others written for earlier issues of this Encyclopsedia have 
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ioptriCS is that bianch of 
geonietiical optics which treats 
of the transmission of lays of 
light fioni one medium into 
another differing in kind. It 
consists of the lesults of the 
application of geometry to ascer- 
tain in paiticular eases the 
action of what aie called the 
laws of lefi action. See Optics, Kbpbaction, 
Lighthouse. 

Diorama* See Panobama. 

Diorite* See Igneous Rooks, Petbogbaphy. 

Dioscor^a'cese, an oider of Monocotyledons, 
of which the genus Dioscoiea (see Yam) is the 
type. There are about 170 species, temperate or 
tropical, all twining shrubs, with large rootstocks 
or tubers. Testudinarta elephantipes, a South 
African species, sometimes called Elephant’s Foot 
and Hottentots’ Biead (q.v.), has a lajge fleshy 
rhizome, with a rough cracked bark, which is used 
as food by the Hottentots in times of scarcity. 
iamuB communiB ( Black Bryony ) is the only Biitish 
representative of the order. 

Diosco'rides, Pedacius, or Pedanius, a 
Greek physician, was a native of Anazarba in 
Cilicia, and, probably in the 2d century of our 
era, accompanied the Roman armies as physician 
through many countries. He has left a great work 
on mateiia medica, in five books, in which he tieats 
of all the then known medicinal substances and 
their properties, real or reputed. His authority in 
botany and materia medica was long undisputed, 
and is still maintained in the East. The best 
editions of^ Dioscorides, including some smaller 
works bearing bis name, are by Saracenus (1698) 
and Spreugel (2 vols. 1829-30). 

Dioscuri* See Castob and Pollux. 

Diosma* See Bugku. 

Dios'pyros* See Date Plum, and Ebony. 
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Dip^ in Geology, is the inclinabion ot strata 
downwards into the earth. The amount or angle 
of dip is the degree of deviation from a level line, 
or the plane of me horizon. See Horizon. 

Diphtlieria (Gr. dlphthera^ ‘a pellicle^) was 
described in 1826 by M. Bretonneau of Tours as a 
form of very faioai sore throat, ocoiOTing chiefly in 
children. In its milder foims the disease resembles 
other inflammations in the throat, hut a case can 
he recognised by the finding ot the diphtheria 
bacillus in the inflamed area. The disease begins 
by malaise, feeling of chilliaess, loss of appetite, 
headache, and more or less fever ; soon the throat 
feels hot and painful, whilst the neck is stiff and 
tender. If seen early, the throat is red and swollen, 
hut a false membrane of yellowish or grayish colour 
quickly appears in spreading patches on an in- 
flamed and ulcerated beise in the pharynx or back 
of the throat, and often extends down the oeso- 
phagus or gullet, one side usually being more 
affected than the other. There may be enlarge- 
ment of the glands at the angle of the jaw, and 
albuminuria generally occurs at some stage of the 
disease. Di^theritrc membrane may be got on 
any mucous surface, or even on a wound; if it 
extends into the lax^x, it gives rise to difficulty 
in breathing. The throat affection is often accom- 
panied by a low and very dangerous form of fever, 
with great and rapid loss of the patient’s strength, 
which is still further reduced by difficulty in taking 
food ; in other cases, the disease is fatal by paralysis 
of the heart, or by suffocation, due to invasion of 
the larynx, when tracheotomy may require to be 
resorted to. After the acute disease is over, the 
recovery may be delayed by paralytic symptoms of 
various kinds ; or simply by extreme debility, with 
exhaustion and loss of appetite. Dmhtheria is 
contagious, the bacillus being conveyea from indi- 
vidual to individual by the air, and it has the 
peculiar tendency of tacking itself on to otl^Ler 
diseases, especially scarlet fever. Damp and tem- 
perate climates seem to favour its development, 
while the contagium may remain dormant for long 
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periods, ^Outbreaks are stated to have been traced 
to impure drainage and bad water. One attack 
affords only slight protection against recurrence. 
Diphtheria is caused by the diphtheria bacillus, 
discovered by Loeffler in 1884. The organism, 
multiplying in the throat, gives rise to the local 
inflammation, and also produces a powerful poison 
which, being absorbed into the body, causes the 
heart weakness and the paralysis alluded to above. 
This latter fact was proved by Boux of Paris find- 
ing that when the bacilli are grown in beef broth 
and subsequently removed by filtration through an 
earthenware filter, the remaining fluid or toxin, 
on iiy ection ^ into animals, gives rise to typical 
post-diphtheiitic paralysis. The discovery led to 
Behring in 1893 elaborating the idea of treating 
the disease by antitoxin. If such an animal as 
the horse receives every few days increasing doses 
of the toxin, its serum, after two or three months, 
is found to contain a substance — antitoxin — which, 
when injected into animals, protects them against 
infection either with the diphtheria bacillus or its 
toxin ; furthermore, even after infection, injections 
of the antitoxin will in a great many cases prevent 
death. Behring found that the last fact was also 
true in natural infection occurring in man, the 
inflammation in the throat being checked, and the 
general toxic effects being minimised. The anti- 
toxin treatment thus discovered has diminished 
the mortality of diphtheria from 45 per cent, to 
about 10 per cent. Its success depends on its 
application, if possible on the first day of 
the disease. A method was devised by Schick in 
1913 of discovering by inoculation persons sus- 
ceptible to diphtheria. The administration of a 
small dose of antitoxin to these affords protection 
against the disease. Besides the administration 
of antitoxin, the treatment consists in keeping up 
the strength of the patient by means of concen- 
trated beef-tea, milk, egg-flip, &c. Iron in large 
do.<3es IS most valuable, and sometimes quinine. 
Locally, solvents, such as lactic acid, are applied 
to the throat by a brush ; antiseptics are also 
useful, the best being Condy’s fluid. It has been 
found that after an attack of diphtheria the bacilli 
may remain in the throat for weeks or months. 

.1 ineans of such ‘ diphtheria carriers ’ 

that the disease is kept alive in a community and 
fresh outbreaks originated. A diphtheria con- 
valescent should not be allowed to mix with 
healthy people till bacteriological investigation has 
shown that no living diphtheria bacilli remain in 
the throat. 

Biplithong. See Phonetics, Spelling. 

? gigantic dinosaur of the sub- 
oider Sauropoda, found in the Jurassic rocks of 
«he western states of the American Union. One 
very largest) of animals 
known to have walked this globe, it had a com- 

slender teeth only in the front parts of the jaws, a 
very long ^ek, and was herbivorous and apparently 
l®»gt;h was perhaps 75 or 80 

Tn ] on must have been some 20 tons. 

In 190o Mr Carnegie presented a cast of one from 
Wyoming to the British Museum. 
The name was coined in 1878 by Dr 0. C. Marsh 

mani' knowledge of so 

is derived from Gr. 

&SAUMA ’ 

®lplo'ina(Gr., 'something doubled oriainallv 

material ivMdh was folded. The 
Roman emperors granted diplomas to couriers 
givmg them, the use of pubKo servants and horses • 


hence diploma came to signify an official Avarrant 
of any kind. The term is now mostly applied to 
documents given by universities and other leanicid 
societies, in proof of the holder having attained a 
certain degree ; to the licenses held by jihysicians 
and surgeons ; and to certificates of merit awarded 
at exhibitions. 

Diplomacy (from diploma in the sense of 
‘public document’), the art of conducting the 
intercourse and adjusting the mutual relations 
of nations, arises out of the necessary interde- 
pendence of states, and the rights and duties of 
political intercourse. Although the art ,of diplo- 
macy is as old as official intercourse * boty^een 
states, the special class of officials now known 
as diplomatists did not, and could not, exist until 
permanent legations were instituted. The general 
rules regulating the authority of accredited diplo- 
matic representatives and the means by Avliioh 
the intercourse between states is condu<!ted, arc 
embodied partly in international usages and partly 
in treaties. 

The classification of diplomatic agents resith^nt 
in foreign countries was regulated by the i)r()tocol» 
of the Congress of Vienna in 1815, and the Congre.‘<H 
of Aix-la-Ohapelle in 1818. It is as follows : ( 1 ) 
Ambassadors and papal legates or nuncios; (2) 
envoys extraordinary, or ministers plenipoten- 
tiary (3) ministers resident accredited to the 
sovereign; (4) charges d'affaires accredited, not 
to the sovereign, but to the minister for foreign 
affairs. This classification is only of importance 
in relation to questions of precedence and cere* 
monial. In the diplomatic hierarchy ambassadors, 
bemg considered personal representatives of the 
heads of their states, enjoy special honours. Thus 
m the United Kingdom they rank in precedency 
immediately after the princes of the blood-royal. 

A diplomatic agent is furnished with a letter of 
credence, announcing his appointment and request- 
ing that full faith and ci’edit be given to what he 
shall say on behalf of his state. This letter is 
presented bv him to the government to wliich ho 
^ sp*- Where a diplomatic envoy is entrusted 
with the conduct of specific negotiations, wliicli 
are outwith the ordinary business of a permanent 
legation, e.g. the negotiation of a commercial treaty, 
It IS necessaiy to furnish him with special powers, 
which may either be contained in the letter of 
credence, or, as is more usual, may be conferred 
by letters patent. 

The most coniplete personal independence and 
freedom of action are essential to the efficient 
performance of the duties of a diplomatic agent, 
ine m^nolabuity of international agents Avas re- 
cognised by the natio]^ of antiquity, and has been 
acceptea m modern times as inseparable from the 
right of legation. This privilege is enjoyed from 
me moment that a diplomatic envoy enters the 
territory of the state to which he is accredited 
i^til he leaves that territory. During his resi- 
dence in that state he continues to be domiciled 
m, and to be entitled to the protection of tlie 
municipal laws of his home state. He is exempt 
from the jurisdiction, both civil and criminal, of 
the state in which he resides. Thus, in England a 
foreign ambassador cannot be sued against his will 
even m respect of private commercial transactions ; 
and tto privilege extends to his family and suite, 
atoach^s and secretaries, and domestic servants. 
Ihis immunity, which is absolute in the case of 
an aml^sador himself, is forfeited in the case of 
®a^|>lishment if such a person 
engages m trade. The official residence of an 
ambassador cannot be entered by officers of instil 
revenue of the state to which^le^ 

HU H permits such entr^ 

His residence is, indeed, by a fiction of law, held 
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to be a parb of the territory of the state which he 
represents. On this fiction of exterritoriality was 
based the so-called right of asylum, under which 
criminals or other persons taking refuge within 
a foreign embassy secured fieedom from arrest. 
Tlie claim to grant such asylum has in practice 
been abandoned, and English law does not recog- 
nise any right of asylum as attaching to a foreign 
embassy. The right to freedom of religious wor- 
ship [aroit de chapelle) has long been recognised, 
and the larger tolerance of modern times in religious 
matters has deprived that right of much of its 
former >siguificance. 

Until the beginning of the 18th century Latin 
was the language generally used in diplomatic 
intercourse. French, however, gradually displaced 
Latin as the diplomatic language of states. At 
the Peace Conference at Paris in 1919, the English 
and French languages were employed on a footing 
of eq[uality, and the English and French texts of 
the Treaty of Peace with Germany, and the 
Covenant of the League of Nations, are both 
authentic. 

The permanent diplomatic agents of the several 
states nob merely carry on the necessary inter- 
course and communications between their respec- 
tive states, but are constantly engaged in adjusting 
points of difference, and in exchanging views on 
^[uestions affecting the relations of these states. It 
is the duty of an ambassador, or other permanent 
diplomatic envoy, to keep his government informed 
on all matters or state policy or of political interest 
in the country in which he is resident ; to protect 
the persons and property of subjects of his home 
state, and, in case of injury to them, to secure a 
remedy; and, in general, to forward the interests 
of his home state and those of its individual 
subjects. He must, however, scrupulously abstain 
from interference in the internal affairs of the state 
to which he is accredited. If he violates this rule, 
the state to which he is accredited may request 
that he be recalled. Thus, in September 1915, 
Dr Dumba, the Austro-Hungarian ambassador in 
Washington, was, at the reqtuest of the United 
States, recalled for proposing plans to instigate 
strikes in American munition factories, and for 
employing an American citizen, with an American 
passport, to carry official despatches secretly to 
Austria through the lines of the enemies of 
Austria. 

In recent years many changes have been made in 
the organisation of the British diplomatic service. 
The foreign office and the diplomatic service, 
always closely associated, are now amalgamated. 
The examination for entrance to the service is the 
same as that for the general civil service and the 
Indian civil service, special provision being made 
bo ensure that the candidates attain a hi^i stan- 
dard in French and German. Between the diplo- 
matic service and the consular service, a new 
commercial diplomatic service has been formed. 
In the more important countries there is now a 
commercial counsellor, who is the deputy of the 
ambassador, and who has under him one or more 
commercial secretaries. In less important coun- 
tries there is a commercial first secretary with a 
suitable staff. 

Colloquially the term is frequently applied to con- 
duct which, if not altogether fraudulent, is charac- 
terised by a certain degree of cunning and subtlety. 
This use of the word probably arose from the 
popular impression that, in conducting the affaiis 
of nations, there is in use a code of morality which 
would be condemned if practised by individuals in 
their intercourse with each other. Nor, judging 
fi*om the old literature of legation, can it be said that 
this popular conception of the ambassador and Iiis 
functions was altogether unfounded. Of late years, 


however, the general progress of international 
morality, and niore advanced conceptions of inter- 
national relations, have considerably modified the 
older view of the functions of diplomacy and diplo- 
matists. Speech in the mouth of a diplomatist is 
no longer an instrument for the concealment of 
thought ; an ambassador is no more a functionary 
commissioned ‘to lie abroad for the advantage 
of his country,’ but one selected to tell the truth 
on her behalf 

The phrase Corps^ Bvplommtigiie is usual foi the 
whole body of ministers who are present at any 
court as representatives of foreign countries. 

See P. Satow, A Guide to Diplomatic Practice (2 vols. 
London, 1917 ) ; Callieres, The Practice of Diplomacy 
(London, 1919);^ B. P, Heatley, Diploniacy (Oxford, 
1919) ; and Treatises on International Law, 

Bi]^lomaticS9 the science of dealing with 
historical documents, is closely connected with 
PaloBography ( q. v. ). See Records. 

Biplozoon (Gr., ‘double animal’ ), a remark- 
able flat worm or Trematode. It consists of two 
organisms fuse<l together. Tlie embryo, known as 
Diporpa^ is ciliated and free-swimming, hut soon 
relapses into parasitism. It loses its cilia, settles 
on a minnow’s 
gills, loses its 
eyes,andremains 
for weeks or 
months like 
many another 
FluKe (q.v.). 

Fin ally,liowe ver, 
a curious pheno- 
menon occurs. 

One individual 
nioors itself by 
its ventral sucker 
to a conical knob Diplozoon paradoxum. 

on the back of (From Leunis, after Zeller.) 

another, ‘which 

thereupon so twists itself as to fix the first in- 
dividual in the same manner.’ The cones and 
suckers are closely fused, hut otherwise the second- 
arily twin animals remain independent. This double 
Trematode well deserves its name of Diplozoon 
paradoxum. See Zeller, Zeitschcr. /. wiss. Zooh 
xxix. ( 1877 ). 

Bipnoi (lit. ‘double-breathers’), a small order 
of fishes in which the air-bladder has become a 
single or double lung. See Ceratodus, Lepido- 
siREN, and Mud Fishes. 

Bippel’S Animal Oilj a panacea invented 
by Johann Konrad Dippel (1673-1734:), a German 
chemist and alchemist. It was obtained in the 
manufacture of ammoniacal products by the dis- 
tillation of bones. A mixture of oils passes over, 
and these, after being repeatedly distilledj eventu- 
ally yield an aromatic liquid, free from fetid odour. 
This obtained a great reputation as an antispas- 
modic, and being present in the old spirit of harts- 
horn, gave it properties somewhat different from 
those of the modem sal volatile. Owing to the 
careless way in which it was usually manufactured, 
and the consequent disgusting odour and taste 
which it possessed, it has been quite discarded and 
is no longer used in medicine. 

Bipper {Cinclus), sl genus in the family Cin- 
clidas, sometimes mistakenly referred to thriislies. 
The bill is straight, and there is a membrane 
partially covering the nostrils ; the wings are 
shoi-t and rounded; the tail is very shoit; there 
is a complete layer of dense down beneath the 
close- set outer feathers. Dippers frequent clear 
pebbly streams and lakes, feeding chiefly on mol- 
luscs and on aquatic insects and meir larvse. The 
bird carries its short tail elevated after the manner 
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ot wrens, which i't also resembles in the frequent 
dipping of the head, accompanied with an upward 
jerking of the tail One species is found in Britain, 
the Common Dipper or W ater Ousel ( C. aqu<xticu & ), 
a bird about seven inches in lengtli, silky black 
above, with throat and upper part of the breast 
puie white, and then a band of chestnut-brown. 
It is found throughout central and western Europe, 
and the genus has a world-wide representation. 
It is not gregarious. The dipper never fails to 
attract notice, as it sits upon some stone in the 
midst of or beside the stream, its white breast 



‘rendering it conspicuous as it repeats the move- 
ment from which it derives its name. Its song 
is not confined to the breeding season, and may 
even be heard among the frosts of winter. Its 
movements under water are imperfectly under- 
stood ; it walks quicldy along the bottom, and also 
uses its wings like oars. The nest of interwoven 
nioss, domed and with the entrance on the side, 
is built usually in some mossy bank close by a 
stream, and often near or under a cascade, ilie 
dipper breeds twice in the year. There are 4 to 6 
dull white eggs. The statement is often made that 
it eats the spawn of fishes, but this charge is base- 
less. On the contrary, the dipper often devours the 
enemies of spawn. 


Di 


UXA a VV/UOiJL 

to he the angle which the magnetic axis of a magnet, 
swinging freely in the plane of the magnetic meri- 
dian, makes with the horizon. The dipping-needle 
which is employed to determine its amount at any 
place, consists essentially, therefore, of a magnetic 
needle suspended in the^ plane of the magnetic 
meridian, so that it can indicate, on a graduated 
circle in its plane, the angle required. In the 
accompanying fi^re one form of the instrument is 
represented. A is a vertical brass circle, graduated 
into degrees and fractions of a degree, inclosed be- 
tween circular glass doors (one of which is seen 
^ened in the fi^re), and supported on the pillai 
P. This pillar fits into a socket in the horizontal 
^cular disc B, also graduated at its margin, and 
the base of the pillar two flat brass strips, 
j .opposite sides to the graduated 

edge. The horizontal disc is supported on three 
legs, whose lengths can be adjusted by screwing oj 
unsmewing. On this horizontal circle the vertical 
circle can he turned in azimuth. The needle, NS, 

cl at both ends, h 
_ vertical circle bj 
cylindrical axles passin| 
ranty, and.rollin,g on thi 
-=» I- —0—7 the indications of th( 

needle are not aetually being read, acdes maj 


be raised by, so as to rest on, two y-sliai)c*<i 
edges, which are lifted or depresse<I again !»> Uu luiig 
the handle H. On the outside of the glass door a 
light cross-bar carries a flat n)d, at each ond of 
which a magnifying lens or microscope is plansl U> 
read off the dip of the needle as indicated^ hy its 
ends, on the graduated vertical circle, lor the 
purpose of setting the one circle truly horivonta 
an<f the other truly vertical, one level, L, is ma(s*d 
on the horizontal circle, and anotlier, M, on th<i top 
of the vertical circle. . , , r 

If the needle be swinging freely in the jdane (>f 
the magnetic meridian, if its centre of gravi^,^ lies 
in the axis on which it is free to rotate, and it its 
magnetic axis coincides with its axis of ligurts it 



Dipping-needle. 

will correctly indicate the dip. But theie are 
numerous errors possible in such an instrument 
which can only be avoided by taking the mean of two 
observations which have errors of equal amount but 
of opposite sipi. This duplication of observations 
has to be carried out for each of the known possible 
instrumental errors, so that finally the tnxe angle 
of inclination or dip is obtained, as the mean of no 
less than sixteen readings. The errors in question 
may he due to the following causes ; ( 1 ) The ver- 
tical circle may not be properly set, and in conse- 
quence, when the needle is standing vertically, it 
does not point exactly to 90®, as it should ; (2) the 
hearings of the needle may not be exactly in tlie 
centre of the circle ; (3) the centre of gravity of the 
needle may not be in the axis on which it can 
rotate ; (4) its magnetic axis may not coincide with 
its axis of figure; {$) there may be friction or 
adhesion at the bearings. 

In making an observation of the inclination with 
the instrument, the first requisite is the adjustment 
to verticality of the vertic^ circle by means of the 
levels. The plane of the magnetic meridian must 
then be found, and the axis turned round until the 
vertical circle is in that plane. This is done by 
finding the position in which the needle stan<i» 
vertically, for in that position, which is at right 
angles to the plane of the ma^etic meiidian, the 
horizontal component of the earth’s magnetic force 
is non-effective, owing to the mo de of suspension ; 
the vertical component only is eff ective, and causes 
the nfeedle to hang vertically. The plane of the 
needle is^ then moved tl^rough 90% and is thus, 
brought into the magnetic meridian. In making 
this observation of the plane in which the needle 
stands vertically, it is necessary, in order to elimin- 
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ate the etteci of faults in construction alieady 
noted, to take a leadini^ fiom the lower end, and 
one fiom the upper end of the needle; then, tinn- 
ing the circle round through 180®, to make other 
two in the same way ; the mean of these four read- 
ings, with 90® subtracted, gives the plane of the 
ineiidian. To determine the angle of dip, four 
readings are taken, two with the face of the instru- 
ment towards magnetic east, and two with it facing 
magnetic west; one of each two being with a 
inaiked side of the needle facing the circle, the 
other being in the reversed position. The needle is 
then magnetised afresh, so that its polarity is 
re\ eised, and anotlier series of four similar readings 
is obtained. The mean of these eight readings 
gives the true amount of the inclination. 

The tuining of the instiument through 180® is to 
avoid any error due to that noted above as ( 1 ) ; to 
counteract (2), readings of both ends of the needle 
are taken; presenting both faces (or sides) of the 
needle, neutralises the effect of any error such as 
(3) ; errors such as (4) are obviated by the reveisal 
of polarity. 

The dipping-needle is not of such form as is 
convenient for continuous registration ; for these 
re(juirements — i.e. the vaiiations of the vertical 
component of the earth’s magnetic force, the 
veitical force magnetometer is used. See Mag- 
netometer. 

Biprotodoily a huge Australian Tertiary 
marsupial, a gigantic kangaroo. The head alone 
was 3 feet long. See Kangaroo. 

Dipsaceae. or DiPSAOAOEiE, the order of Teasel 
( q. V. ) and Scabious ( q. v. ). 

BipsaS 9 a genus of non -venomous seipents of 
the family Colubiiformes. The body is much com- 
pressed laterally ; the head is thick, blunt, and dis- 
tinct from the neck ; the scales are smooth. They 
aie nocturnal, arboreal animals, feeding chiefly 
on lizaids, frogs, and small birds, and are most 
abundant in neotropical and oriental legions. 
D, dend^ophila^ from the East Indies, is over six 
feet in length. Dipsas 
cyanodon is a large and 
beautiful species found in 
Java and Sumatra. 

Bip-sector^ an astro- 
nomical instrument for de- 
termining the dip of the 
horizon, is in principle simi- 
lar to the Sextant (q.v.). 
See Horizon. 

Bipsomania is the 
typical form in which the 
morbid craving for alco- 
hol and other nerve stimu- 
lants manifests itself. The 
craving attacks are recur- 
rent, often periodic, and in 
the intervals between them 
the subjects may either 
abstain altogether — which 
they are often able to do 
without difficulty— or they 
may take alcohol regularly 
Dipsas cyanodon, without exceeding the 
bounds of moderation. The 
instinctive character of dipsomania is manifested 
in its symptoms, the chief of which are suggesti- 
bility, impulse, and suppression. After recovery 
from the drinking bout the painful experience 
is effectively suppressed from consciousness to 
■such an extent that the inclination to alcohol 
may be converted into a repugnance towards 
it, and the subject believes that a recurrence of 
the experience is impossible. This psychological 
process of forgetting is quite natural, although. 


to the uninitiated, it foinis one of the most 
puzzling symptoms of the malady. But although 
the experience is thus suppressed, it remains in- 
dependently active in the unconscious, and is 
liable to be leawakened into conscious activity 
under the influence of suggestions of various 
kinds, of which alcohol itself is the most potent. 
When a powerful, suppiessed experience gains 
an ascendanc 3 [ over the controlling mental pio- 
cesses responsible for its suppression, it usually 
displays the instinctive character of an impelling 
impulse. The subject, awaie of the danger and alive 
to the painfulness of his past experience, endear ouis 
to repiess the complex, but too often is oveicome by 
a force stronger than his own impaired will. Theie 
is eveiy degiee of diffeience between the oidinaiy 
forms of Alcoholism ( q. v. ) and what have been called 
the pathological forms, to which the teim dipso- 
mania has hitherto been generally applied, hut the 
main characteristics— suggestibility, recurrence, and 
impulse — are essentially the same. It is tiuethat 
many of the subjects of the exaggerated forms of 
alcoholism have an hei editary tendency to the 
neuroses and to insanity, and that they often mani- 
fest a stronger craving for, and a stronger impulse 
towards, nerve stimulants than less neurotic in- 
dividuals. So poweiful may this impulse be, and 
so inaccessible to advice or control, that some 
authorities look upon the pathological foi m as true 
dipsomania, which they compaie with epilepsy or 
certain phases of mania. As has been pointed out, 
however, the difference between the ordinary and the 
pathological forms is only one of degree, and dipso- 
mania, notwithstanding its name, must be regauled 
as merely a more pionounced manifestation of the 
abnormal impulse to indulge in narcotic stimulants, 

Bip'l;eFa 9 ^tn order of two- winged insects, dis- 
tinguished even by Aristotle. ’The wings aie 
transparent, never folded, with predominant longi- 
tudinal veins; the hind -wings are transfoimed 
into small ‘ balancers ’ or ‘halteres,’ raiely absent ; 
the mouth organs are adapted for piercing and 
sucking, the palps on the first pair of maxillie are 
free or absent, those of the second pair are modified 
into a tongue or labella ; there is a complete meta- 
morphosis (larva, pupa, and imago) ; the larva is a 
footless maggot or a grub with secondary feet, its 
mouth parts are adapted for biting or for sucking ; 
those of the pupa are adapted for sucking. The 
order is very large, numbering probably from 16,000 
to 18,000 species, not including the fossil forms pre- 
served in amber and the like. Many species, both 
as adults and as larvee, are directly or indirectly of 
economic importance because of their attacks on 
man, domestic animals, household stores, and culti- 
vated plants; others again mitigate the ravages 
of other insects. The order will be sufficiently 
illustrated under separate articles— e.g. Blow -fly, 
Corn Insects, Daddy-long-legs, Gnat,- Hes- 
sian Fly, House-Fly, Midge, &c. 

Bipterocarpaeese^ or Dipterace.®, an East 
Indian order of archiclilamydeous dicotyledons, 
including about 300 species, of which many are 
majestic trees, valued alike for timber and balsamic 
resins (see Sal, Copal, Dammar, &c.). Diptero- 
carpm turhinatus, the Gm*jun tree, and other 

S >ecies yield a fragrant oily resin, the so-called 
urjun balsam, while that of other species is some- 
times called Dammar, Their timber is valuable for 
sleepers, &e. The seeds of various species of Sliorea 
and other genera, especially stmop^&ra^ growing 
in Borneo, Sumatra, and Java, yield Borneo tallow, 
a fat resembling cocoa butter in characters and 
uses. These are sometimes called illipe nuts, a 
name better confined to the fruits of Bassia and 
other Sapotaceae. For the Malabar tallow -tx'ee, 
see Tallow-tree. 




6 


DIPTYCH 


DIRT-BEDS 


jDiptych 9 a two-leaved writing tablet, in which 
were inscribed the names of living or dead Christians 
to be read aloud duiing the celebration of the 
eucharist. The practice was due originally to a 
custom under the Roman empire of magistrates, 
such as consuls, praetors, and aediles, at the com- 
mencement of their office, giving away tablets in- 
scribed with their names and portraits. In Chris- 
tian usage it was in very early times customary to 
inscribe the names of dead bishops— a beginning 
of the calendars and martyrologies of later days. 
The insertion of the names of living persons may 
have had its origin in the ancient recital of the 
names of those who had voluntarily furnished the 
elements for the hoiy communion. It afterwards 
was extended to include the names of the living 
faithful, especially those in authority, ecclesiastical 
and civil. The commemoration of tne faithful dead 
was originally distinct from any special prayer on 
their behalf. The earliest diptychs in existence are 
not older than the 5th century of our era. They 
are of various sizes, rarely exceeding eight inches 
by foui*, are sometimes of ivory and metal, as well 
as wood, and are adorned with an art that is 
elaborate, if not always beautiful. 

Dipus. See Jeeboa. 

Dir'ccj wife of Lyeus, treated with great cruelty 
her husband’s divorced wife Antiope. The sons of 
Zeus by .^tiope took vengeance on their mother’s 
foe by tying her to a wild bull, which dragged her 
about till she died — a subject represented in a 
famous antiq.ue statue group. 

DirekSy Henry, civil engineer, bom at Liver- 
pool, 26th August 1806, is known as the author of 
works on perpetual motion (1861) and electro- 
metallurgy; of The Ghost (in which he describes 
his invention, commonly called ‘Pepper’s Ghost’) 
(1863), of a life of the Marquis of Worcester (1865), 
of Inventors and Inventions ( 1867), and of novels and 
essays. He died at Brighton, 17th SeptemlJer 1873. 

Director, one of a number of persons appointed 
to <^nduct the affairs of joint-stock undertakings, 
such as banks, railways, water and gas companies, 
lire and life assurance companies, and various kinds 
of manufacturing and trading companies. See 
Company.— Director is a name used by Catholics 
for a spiritual guide and confessor. 

Directorinm is the part of the Catholic 
church calendar which gives the order of the 
festivals and prescribes the services for the several 
days of the year. 

D^ectory, a name applied to a board of 
guar^ans over any commercial, industrial, or 
scientific enterprise. Historically the name refers 
men— L4peaux, Letourneur, 
Rewhell, Barras, and Carnot— to whom the execu- 
tive was mt^ted in France after the downfall of 
the Terrorist 26th October 1795 (6th Brumaire 
mLi’ which lasted till the 9th November 1799 
( 18th Brumaire VIII,). Its corruption and incom- 
petoce made government impossible, and it was 
y Bo’napart;: 

fctf consulate, so(m itself to 
faU before the imperial ambition of Napoleon. 

Dlr^tpry for PnbUc Worship, a code 
of regulations concemmg the different parts of 
public worahip, drawn up by the Westminster 

the English parlia- 
ment in the same year, and adopted by the Gtoeral 

rebrnaty, and by the Scottish parliament ‘with- 
out a contrary voice,’ on the 6Qi Eebruarv 1646 
B WM on ^tess order from both Houses of the 

Ihrectoiy, to supply the place of the B(x>k of 


Common Prayer, wTiich had been aTiolished, In 
Scotland it was hailed as eonducive to ‘ a happy 
unity and uniformity in religion among the kiricw 
of Christ in these three kingdoms, unite<l umler 
one sovereign,’ and to ‘the corroboiation of pea<M* 
and love between the kingdoms.’ Many of the 
regulations of the Directory are still coniplitMl with 
in all branches of the Presbyterian (^liurch in 
Scotland, but in many things it lias been generally 
departed from. The Directory is printed in vol, v. 
of Neale's Histoi'i/ of the Funtansj and is usually 
appended to the Confession of Faith. 

Directrix. If a ^oint so move that its distance 
from a given fixed point is to its perpendicular dis- 
tance from a fixed straight line in a constant ratio, 
it describes a conic section, of whicli the iixtMl 
straight line is termed the directrix, and the fixe<l 
point the focus. The 

constant ratio referred I w 

to is termed the ecrcyi^ ^ 
tridty, and its magni- y 

tude detei mines the ^ 

nature of the conic. / 

Thus, if in the figure / \ 

AB be the directrix and / 

F the focus, if the point f \ 

P move so that its dis- ' ' 

tance from F is to its 

distance PM from AB in a constant ratio, ih(*n P 
will trace out a conic section, which will be an 
ellipse, parabola, or hyperbola, according as the 
ratio in question is less than, equal to, or great 
than unity— i.e. as FP is less than, equal to, or 
greater than PM, or FV than VI. 

Dirhem, a mo<lification of the Greek drarluim 
(see Deachm), was the name under the califs for 
a weight of silver equivalent to about forty-five 
grams, and was also used for precious stoucs and 
medicine in Arabia, Persia, Egypt, and Turk<‘v. 
^ a com the value varied, but may be giv(»u at 
5Jd. under the califs. In Turkey, the name (lirhein 
has been given to the much smaller weight, the 
French gramme. 

the complete equipuicnt 
A .^®^ttish Highlander, the skean-dJm ( ‘ black 
knife ) IS worn thrust inside the stocking.— The side- 
arm formerly worn by midshipmen and cadets of 
the royal na-^ when on duty was also called hy 
The weapon was a broad blade some 
18 inches m length, furnished with a white fish-skin 
• This weapon, which superseded the sword 

m 1856, was clumsy, unsightly, and of small use for 
purposes or offence or defence. 

Island, measuring 40 miles 
Australia, and, 
T Jhe south, incloses the 

Freycmet Inlet, while, with two smaller islands to 
Che north, it forms the breastwork of Shark’s Bay. 

“i»^iifacfcuring 

SX -1 ^ on the left bank of the Vistula^ 

20 miles SSE. of Danzig. Road and railway bridges 
cross the Vistula. Polish from 1466 till 1772rbiit 
^upied by Gustavus Adolphus in 1626. West 
Piussian to 1918, Dirschau is now a railway junc- 

divfc.'^They 

tones of the Purbeck, and 
fhSft principal layer, from 12 to 18 inches 

^ four thinner layers. The 
suhsta^ IS to a large extent a dartbrovm or 
hlacki^ earthy lignite, being the remains of an 

ancient vegetable soil. ThrJngh it dfewretd 
in oo^derahle abundance rounded fragmeute of 
limestone (derived from the nnderl^^“fcom 
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3 to 9 inches in diameter. Possil Cycads (q.v.) 
huce the predominant vegetable remains ; they occupy 
their original upright position, having become fossil 
on the spots wneie they grew. The stumps stand 
erect for a height of from 1 to 3, or even more 
feet, and at distances from each other similar to 
what may be observed in a recent forest. Besides 
these, the dirt-bed contains the silicified stems of 


R 






u-r-' . 






Dirt-bed (Isle of Portland) : 

a, foesh- water calcareous slate, &c. , 6, dirt-bed with stools of 
trees ; c, fresh- water bituminous limestone, Ac. ; d, Portland 
atone, marine. 

coniferous trees, laid prostrate, in fragments 
3 or 4 feet in length. From the accompanying 
diagram it will he seen that the marine conditions 
under which the Jurassic limestone (Portland 
stone) was accumulated were succeeded hy estu- 
arine and fluviatile conditions, when the overlying 
calcareous beds forming the base of the Purbeck 
^series were deposited. These beds were in like 
‘manner overspread with sandy carbonaceous clay, 
which eventually fonned a land surface upon which 
' grew a forest of cycads. Subsequently this forest 
was submerged and converted into a morass ; and 
the trees decayed, and were eventually overturned 
by the force of wind or flood. Thereafter they 
were buried under newer accumulations of silt 
and calcareous mud, which now form the over- 
lying fresh- water calcareous slate, &c. 

Dis, the Roman equivalent of the Greek Pluto 
(q.v.). It is akin to divus, and originally denoted 
merely ‘godhead’ or ‘deity.’ 

nisabilitVf in Law, is either absolute, which 
wholly disables the person fx’om doing any legal 
act — e.g. outlawry, excommunication, attainder, 
alienage — or partial, as infancy, lunacy, and 
drunkenness. For Catholic and Jewish aisahUi- 
ties, see Catholic Emancipation and Jews. 

Disbar* to degrade from the rank of barrister- 
at-law. This power is in England reposed in the 
benchers of the four Inns of Court. As the courts 
of law require that every barrister, before he is 
allowed to practise, must have been admitted to 
that office by one of the Inns of Court, so thej^ 
will refuse to hear any one who has been deprived 
of his rank hy the same authority. The power is 
rarely exercised, and only when the conduct of the 
offending party has been grossly irregular, one case 
of disbarring having occurred in 1862, and another 
in 1874. In the United States, the power to dis})aa: 
is vested in the courts which have power to admit 
counsellors and attorneys to the bar. 

In Scotland, the power to disbar rests in the 
Faculty of Advocates (see Advocates ). 

DisCy in Botany, is a term applied with consider- 
able va^eness by different authors to modified 
regions of the floral axis, particularly when form- 
ing a prominent ring supporting functional or 
rudimenta^ stamens, or bearing glands or nectary. 
See Axis, Flowbb. 

Disc, or Discus, a circular plate of stone or 
metal about 10 or 12 indies in diameter, made for 
throwing to a distance as an exercise of strength or 
dexterity. Disc-throwing was one of the principal 
gymnastic exercises of the ancient Greeks and 


Romans, and was included in the Pentathlon, the 
five exercises (leaping, foot-racing, disc-thi owing, 
spear- throwing, and wi estling) prescribed for athletes 
in the national games. The discus was held in the 
right hand, leaning against the forearm, and thrown 
in the manner of a quoit, the player throwing it 
faithest being the winner. The method is well 
shown in the celebrated “statue of the Discobolus 
(the disc-thrower) by Myron (q.v.), of which &evei*al 
copies exist, one being in the British Museum. See 
also Quoits, Sculpture 

Discalced» or Discalceate, is tne technical 
teimfor certain orders or sections of orders of friais 
and nuns bound by rule to go barefoot (from dis, 
and calceus, a shoe ), especially amongst the Augus- 
tiniaiis (q.v.), Carmelites (q.v.), Franciscans (q.v.), 
and Trinitarians (q.v.). 

Discant. See Descant, Counterpoint. 

Discharge. See Bankruptcy ; Electricity ; 
Abscess, Boil, Pus, Suppuration, Ulcers, 
Wound.-— In the British army discharge is a matter 
of riglit at the expiration of the period of service 
for winch a soldier has enlisted, subject to his sub- 
sequent service in the reserve. In 19 1 4 tliis was seven 
years with the colours, and five years in the i esevve. 
He is entitled to a certificate stating his service, 
conduct, and cause of dischaige, with a note of any 
^[ualifications he may have for special employment 
in civil life. If abroad when discharged he is also 
entitled to be sent home free of ex]>ense. At any 
time within three months of his enlistment he may 
claim, in peace-time, his discharge on payment of 
£10, but after that the consent of his commanding 
officer is necessary, and the payment may amount 
to as much as £25. He may he discharged at any 
time if convicted by the civil power, or if sen- 
tenced thereto by court martial to be ‘ discbarged 
with ignominy ’ when considered ‘ incorrigible and 
worthless.’ 

In the case of seamen, each person discharged 
receives an official paper giving the particulars 
of the voyage, with his rating, &c. A seaman 
who is discharged abroad and becomes distressed 
may be sent home at the expense of the owner 
of his last ship, or at the expense of the Mer- 
cantile Marine Fund. Lascars discliaiged else- 
where than in India must be returned to the port 
they shipped at. 

Disciples of Christy a group of Christians 
found in various parts of the wond who seek a 
restoration of the New Testament Christianity, 
and who advocate the union of all Christians 
on that basis. The names Churches of Christ 
and Christian Churches are also used. That of 
Canipbellites, sometimes given in derision, they 
repudiate. Alexander Campbell (q.v.) was only 
one of a number who started independent move- 
ments, afterwards united. 

t^isciplina Arcani (Lat., ‘Discipline of the 
Secret’), a term first employed by the German con- 
troversialists Tentzel and Sehelstrate ( 1683-85 ) to 
denote a discipline of the early church, founded 
^on the words of Christ in Matt. vii. 6, and on 1 
Cor. iii. 1-2, and Heb. v. 12-14, in virtue of which 
the knowledge of certain doctrines and the liberty 
of presence at certain rites connected with the most 
solemn mysteries of the Christian religion wei-e 
withheld oy the initiated from pagans and cate- 
chumens. Both unbelievers and catechumens were 
removed from the church at the commencement of 
what was afterwards called the Missa Fidelhm 
(see Liturgy) ; such doctrines as regarded the 
sacraments of baptism and the eucharist were either 
not mentioned in the presence of these classes, or 
were referred to in enigmatical language, unintelli- 
gible to the uninitiated. This principle of reserve 
accounts for the absolute silence as to the eucharist 
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piesserved in many early Apologies; the earliest 
indications of the discij^line are met towards the 
close of the 2d century. After the 6th century, all 
need for it having disappeared, the practice was 
discontinued. 

Discipline, See Army Discipline, Church 
Discipline. 

Disciplme9 Books of, the First and Second, 
embody the constitution and order of procedure 
of the Church of Scotland from the peiiod of the 
Reformation. The Mrsi Booh of DiscijpUnei or the 
^ Policie and Discipline of the Church,' was drawn 
up under a commission from the Piivy-council of 
Scotland, in 1560, hy John Knox and other foul- 
ministers— John Row, John Spottiswoode, John 
Winram, and John Douglas. These ministers, the 
same year, had prepared the doctrinal Confession of 
Faith of the church, ivhich was inscribed among 
the acts of parliament as a statute of the realm ; 
but for the practical government and discipline of 
the church, a form of order more elaborate than 
that imported from Geneva was required, and this 
was provided in the First Booh of Discipline. It 
was approved hy the General Assembly, but on 
being presented to the Privy-council several mem- 
bers manifested opposition to some things in the 
book, and it was not ratified hy the council as such. 
Most of the members, however, subscribed it, and 
pledged themselves to set forwaid its regulations. 
These had reference principally to ( 1 ) the provid- 
ing of ministers fox the numerous con^egations all 
over the country, but as ministei’s were then few 
in number, the temporary expedient was resorted 
to of appointing readers, exhorters, and superin- 
tendents ; (2) the order of public worship and dis- 
pensation of the saci aments ; (3) the establishment 
of schools in every parish, and of colleges in every 
‘notable’ town; (4) the provision to be made foi 
the support of ministers, schoolmasters, and the 
poor; and (5) the mode of dealing with oflfenderts 
against the laws of the church. Subscription of 
the First Book of Discipline was required of all 
ministers of the cnurch before admission to office. 

On accoimt of the urgent need which was felt for 
such a hook, it was prepared with haste, and 
several important matters were soon found to have 
been omitted. So early as 1563 a revised hook of 
discipline was desiderated, but in consequence of 
the harassments of civil dissensions the re’^sion was 
postponed. In 1575 a committee was appointed to 
take charge of the matter. Of this committee 
Andrew Melville was a prominent member, and the 
result of its labours was — 

The SecoTid Book of Discipline, or ‘ Heidis and 
Gonclusiones of the Policie of the Kirk.’ This was 
received and adopted hy the General Assembly in 
1578, and in 1581 that venerable body ordered that it 
should he engrossed at length in their register, and 
that copies should he taken hy all the presbyteries 

the church. Efforts were made to have it rati- 
fied by parliament at the time, hut without success. 
H was, however, on the basis of the Second Book of 
Discipline that the constitution of the Church of 
Scotland w^ settled hy the Scots parliament in 1592, 
and again in 1690. It is sworn to in the National 
Covenant, and was ratified by the General Assembly 
m 1638 as well as in 1645, when the Assembly re- 
ceived and adopted the ‘ Foi-m of Church Govern- 
^nt’ prepared by the Westmiuster Assembly of 
^vines. It was not intended' that the Second 
Book of Discipline should annul or supersede the 
first, but rather that it might amplify and qualify 
its regulationa Profiting by the experience gained 
under the operarion of the mst book, the church hy 
the second abolished the temporary e:^e^ents to 
which the exigencies of the case had obliged them 
formerly to resort ; and in ‘the new book the Pres- 


byterian system was establislK'd on the* hroud and 
solid platform on which it stands to tlio pH^sont day. 
Both Books of Discipline are still standanisin the 
Church of Scotland, and also in M)mi* of tin* other 
Presbyterian bodies which have scc*<*d<*tl from it. 

DisCO^ an island on the west coast of G i (nmlatid, 
under the parallel of 70“ N. It is mount aiuoiis, 
reaching a height of 30U0 feet, and has a total hun^th 
of about 90 miles, and contains much <‘.\(‘(*lU‘nt 
coal. Godhavn harhoiir is on the south coast. 

Disco'bolus* Bee Disc. 

Biscomycetes* See FuNca. 

Biscoiiiiiiuaiice. Bee A n anix )X MKN'r. 

Discord is a combination of nott^s whitdi loaves 
the ear unsatisfied unless it is followed hy fmtlu‘V 
combination, usually a concord, which is tenuo<l 
the resolution of the discord. See Muhkj. 

Discount is an ahatement ma<le when a <loht 
or bill is paid before its due date. True dist*otint 
in arithmetic is the difference between the amount 
of a future payment and its present value. 'I’lnis 
if £105 be due one year hence, the discount (at 
5 per cent.) will be £5, and tlie pres<nit value £100 ; 
for £100 will amount to exactly £Hr> in one yt‘ar at 
5 per cent. But the practice of bank(*rs and bill- 
discounters, wdiicb is sanctioned by nu*rcanliIo 
usage, is to charge interest on the principal sum for 
the period discounted— i.e. from the <laic* wlnm ih<» 
cash is advanced till the date wh<*n paymerri is <lm‘. 
Ill the above example, a banker wouitl <*h.irg(i 
£5, 5s. for discounting a bill of £105 due <)n(‘ year* 
hcMice, at 5 per cent. ; so that he g(‘ts an advaniaufj 
of 5 per cent, over the arithmetical dis(‘ouiit, \\ hich, 
as we have seen, is £5. Tlie rate of discount \ ai icn 
according to circumstances, tlie official bank-rate, 
being usually higher than that obtainable in the 
market. In the case of foreign bills, instead of 
a fixed charge being made for discount, the usual 
practice is to quote a rate of exchange lower tliaa 
the current rate, so as to cover this charge. ^ ’I'lie 
term discount is also applied to the <iepreciati<)n 
in value of stock, &c. Thus if a loan ix issued 
at the price of £90 cash for a nominal £100, it in 
said to be at a discount of 10 per cent. Bh<»p- 
keepers often grant a discount on prompt paynumt 
of an account, or as an encouragement to furtlier 
dealings. 

Discovery* The English common law did not 
permit a party to an action to he a witness ; but 
a court of equity would compel him to discover or 
disclose facts which his opponent had a right to 
know. Parties may now give evidence ; but dis- 
covery is granted before trial, in any division of the 
High Court, of such facts or documents as a party 
requires in order to frame his own case. But a 
party is not permitted, by means of discovery, to 
obtain a premature disclosui’e of the case of his 
opponent. In the United States, the rules of 
practice are substantially the same as those of the 
English courts. 

Disease^ according to its literal construction, a 
state of diS’Case, or absence of the condition of 
health, in which all the faculties and organs of the 
body and mind work together harmoniously and 
without sensible disturbance. It is common to 
treat of disease as fwnctional or organic — i.e. 
evidenced hy changes of function or of stmoture ; 
hut function and structure are so closely allied in 
fact and jn nature, that the more this distinction is 
examined, tjae more vague and impalpable it be- 
comes* and it can therefore only be kept up as a 
provisional and conventional arrangement. 

A classification of diseases is a necessary prelimi- 
nary to ^y general inquiry regarding them ; paiv 
wcularly to such statistical methods as are involved 
in the tabulation or causes of death by registrars. 
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in returns ot hospitals, and of the medical depart- 
ments of the aimy_ and navy, &c. The standard 
authority in Britain as regards diseases afiecting 
man is the Nomemlaturc of Diseases, published 
under the supervision of the Koyal College of 
Physicians of London. We give a short outline of 
the arrangement adopted in the fifth edition (1918). 
The list includes nearly 900 names of diseases, 
besides the various poisons and injuries specified, 
which extend it to more than 1200. 

I. Diseases caused by infection, including the 
•common febrile maladies like cluckcn-pox, diph- 
theria, enteric fever, erysipelas, influenza, measles, 
pneumonia, scarlatina, small- pox, tuberculosis ; loss 
frequent conditions like malaria, leprosy, menin- 
gitis, plague, tetanus, yellow fever ; venereal dis- 
eases— sypiiilis and gonorrhoea ; and diseases usually 
afleoting only animals — e.g. anthrax, glanders, 
liydropliobia. 

II. Diseases of the nervous system. These are 
divided into three sections. (1) Diseases of the 
nerves, spinal cord, brain and their membranes. 
(2) Diseases which are names for groups of symp- 
toms of which the cause is not fully known— e.g. 
shaking palsy, chorea, spasmodic wryneck, and 
other habit spasms like writers’ cramp, neuralgia, 
convulsions, ei>ilep.sy, migraine, hysteria, catalepsy, 
neurasthenia. ( 3 ) Mental diseases. Some of these 
are developmenbal, like idiocy ; some are evidences 
of disordered function of the brain, like mania, 
melancholia, delusional insanity ; in another group 
tlie symptoms are due to infective, toxic, or other 
general conditions — e.g. delirium, exhaustion in- 
sanity, alcoholic insanity. 

III. Diseases of the eye. 

IV. Diseases of the ear. 

V. Diseases of» the nose. 

VI. Diseases of the circulatory system. This 
includes ( 1 ) diseases of the heart, like peri- 
carditis, endocarditis, degeneration of the heart 
muscle, and disease of the valves; (2) disordered 
action of the heart; and (3) disease of the 
blood-vessels— e.g. arterio-sclerosis, aneuiysm, and 
phlebitis. _ 

VII. Diseases of the blood, such as ansemia, 
hicmophilia, and leucocythicmia. 

VIII. Diseases of the spleen. 

IX. Diseases of the lymphatic system — e.g. in- 
flammation of the glands, lymphangitis. 

X. Diseases of the glands of internal secretion, 
including those of the thymus, thyroid, adrenals, 
and pituitary gland*. 

XL Diseases of the breast, such as inflammation, 
malignant growths. 

Xn. Diseases of the respiratory system, includ- 
ing those of the larynx, trachea, bronchi, lung, and 
pleura. 

XIII. Diseases of the teeth and gums. 

XIV. Diseases of the digestive system, includ- 
ing those of the mouth, tonsils, salivary glands, 
gullet, stomach, intestines, pancreas, liver, and 
peritoneum. 

XV. Diseases due to disorders of nutrition — e.g. 
obesity, scurvy, gout, and diabetes. 

XVI. Diseases of the generative system, male 
and female, including anections connected with 
pregnancy. 

XVII. Diseases of the organs of locomotion, 
including those of bone, joints, spine, muscles, 
tendons, and deformities. 

XVIII. Diseases of the skin. 

XIX. Diseases of the uidnary organs. 

XX. Injuries general and local. Also there is 
an appendix containing lists of surgical opera- 
tions, tumours, malformations, poisons, and para- 
sites. 

Diseased Meat* See Food, Meat, Pto- 
maines, Py.®MiA. 


Dis'entis, a Swiss healtli-iebort in tlie Grisoiis, 
on the Faither Khine, 39 miles SW. of Coire. Its 
abbey was founded in the 7tli ceutuiy. 

Disestablishment. See State Church. 
Dishonour. See Bill of Exchange. 

Disinfectants are, strictly speaking, agents 
which can prevent infectious diseases from spread- 
mg, by destroying their specific poison*^. The term 
is, however, often applied to all substances which 
destroy or neutralise had odours, though not all such 
have the power of counteracting infection. Many 
infectious diseases have now been proved, and all 
are believed, like Putrefaction (q.v.), to be due to 
special micro-organisms which are found in different 
parts of the body, and are communicable in different 
ways in different diseases (see Germ Theory). 
The action of disinfectants is therefore exactly 
analogous to that of Antiseptics (q.v.), and consists 
in the destruction of low fonns of life. But the two 
classes do not necessarily correspond, as the same 
substance may have unequal poisonous effects on 
different forms. It is of the utmost importance to 
discover the conditions which are most deadly to 
each disease-poison, and to apply them, if possible, 
within as well as without the diseased body. But 
little has yet been done in this direction. 

Carbolic acid, which probably stands highest in 
popular esteem as a disinfectant, is undoubtedly 
one in the strict sense. It is not, however, in the 
very dilute state that it can act thus, and it is 
necessary to use it conmaratively concentrated 
before good can result. Thus a 2 per cent, solu- 
tion, mixed with vaccine lymph, completely de- 
stroys it, but a more dilute solution has almost 
no action on it. As a deodoriser, carbolic acid is 
not so energetic as chlorine and permanganate 
of potash, but there is this great difference, that 
while the acid destroys the organic substances 
which give rise to the offensive odour, the others 
mainly attack the odour itself, and therefore 
require to be applied frequently if perfect sweet- 
ness is desired. Thus a piece of putrid flesh is 
not rendered odourless so quickly by carbolic acid 
as by the other substances named, but one thorough 
application of it will prevent the recun-ence of 
decay, a property not possessed by the others. 

The vapour of carbolic acid is not a disinfectant 
at ordinary temperatures, as bacilli are not de- 
stroyed, even when exposed to it for six weeks. 
It is therefore evident that the mere exposure of 
that substance in vessels is of no service in disin- 
fecting a room. It is curious that carbolic acid 
dissolved in oil or alcohol has no antiseptic action 
whatever, but that if water be present, as in the 
case of a wound, it acts powerfully. 

Sulphurous acid has long been in repute, both 
in the form of solution and in the gaseous state. 
Experiments on cultivated bacilli seem to prove 
that, while in the liquid state it is a powerful dis- 
infectant, it has little action either as dry gas or 
along with water vapour. 

Mercury salts, such as the perchloride (corrosive 
sublimate) and biniodide, are powerful disinfect- 
ants, and are much used at present as antiseptics. 
For general domestic use, however, they have great 
disadvantages. The former attacks metals, and 
therefore ruins many pipes, while it is very rapidly 
neutralised hy the presence of organic matter, 
especially where sulphuretted hydrogen has heen 
developed. The biniodide is preferable, but neither 
I of them is completely satisfactory. Of all the 
! long list of popular disinfectants, chlorine, bro- 
mine, iodine, osmic acid, permanganate of potas- 
sium and of sodium, and corrosive sublimate seem 
to he the most certain and rapid, but all of these 
are open to objections. The employment of fumi- 
gating pastilles, burning brown paper, camphor, 
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benzoin, mastic, amber, lavender, and other odoii- 
ferous substances, is meiely serviceable in cloakin<> 
over the offensive, fetid, and huitful gases, and 
should never be lesortedto unless in conjunction with 
the use of other agents possessing the properties of 
true disinfectants. For disinfecting Rothes, bed- 
ding, &c., the most satisfactory treatment is heat. 
They may be heated to 260® F. without harm. 

It will be seen fiom the foiegoing that a general, 
satisfactory disinfectant is still a desideratum, and 
that even those in most use require favourable 
conditions, and a more lavish ap^ication than is 
generally forthcoming. 

BislocatiOli consists in the displacement of 
one hone from another with which it lorms a Joint 
{jput oiit of Joint being the popular expression). 
Dislocations are generafly the result of sudden acci- 
dent, but may he the result of disease, or may be 
congenital. The displacement may he partial or 
complete; and surgeons classify their cases into 
simple dislocatioiis, when the skin remains un- 
broken, and compound, when there is a wound by 
which the external air may communicate •with the 
joint. Occasionally, in addition to the dislocation, 
theie are fractures of the bones, or lacerations of 
important blood-vessels in the neighbourhood, or 
other injuries ; it is then termed a complicated dis- 
location. Dislocation is a rare accident in infancy 
and old age, because in the former the joint-ends of 
the bones are very flexible, and yield to violence ; 
while the aged skeleton is so rigid that the biittle 
bones fracture under force that would drive matuie 
and stronger ones out of their sockets. Dislocations 
are most frequent between the ages of twenty and 
sixty. Persons with weak muscles, and lax, long 
ligaments, or those in whom the latter have been 
softened bjj inflammation of the joint, are predisposed 
to dislocation. The shoulder is far more frequently 
dislocated than any other joint in the body j in the 
lower extiemity the hip most often suffers. 

General Symptoms of a Dislocation.~Aiie>v a blow, 
fall, or violent muscular exertion, a limb is found 
to have lost its natural mobility at the injured 
3 oint, though there may be some movement in ab- 
normal directions under examination ; there is some 
pain, and the shape of the part is changed ; but 
soon s-\yellmg ensues, and every distinctive mark 
about it is obscured. If left alone, or merely 
treated as an inflamed joint, the swelling gradually 
subsides ; but the immobility continues, the limb is 
crippled for months or years, when at last nature 
forms a new socket for the end of the bone, and 
some amount of useful motion is recovered. The 
proper shape of the part is never restored, but 
remains an eyesore to the patient, and a disgrace 
to the surgeon. ® 

The general treatment of dislocations consists in 
their reofwiion, or bringing the displaced bone back 
mto Its place. Its return is opposed by the muscles 
attached to it, these being stimulated to contraction 
by the pain of the operation, and by the ligaments 
surroundmg the joint, which generally fix it in its 
unnatuial position. Sometimes it is necessary to 
remove this spasm of the muscles, and in former 
daTO bleeding from tbe arm, emetics, the warm 
oatb, &c., were ^nerally made use of; nowadays 
ehlorofonn or ether attains the same ends, and 
renders the treatment of dislocations much more 
simple and humane than before the introduction of 
anaesthetics. 

Till about the year 1870, reduction of disloca- 
ti^ was generally effected by means of esstenaicm,. 
When the surgeon is about to reduce a dislooa- 
tmn m this way, he fastens the part of the limb 
1- l)one or the trunk, so as to 

aprd him counfer-extension; he then pulls on 
the hmb either with his hands, or with a Wdasre 
or stem of worsted attached to it. This he fixes ' 


by making a clove-hitch on it—Le. two loop-* in 
opposite directions laid together (see figure), ami 
slipping it up the limb to the point desivotl, 
a wet bandage has pre- 
viously been applied bo 
give a firmer hold. In \ \ 

old -standing cases in Wl 
the larger joints, the f.( f W jjl 
hands grew weaiy be- L\ JIm jj / 

foie the extension had /Ml 

been kept up sufficiently ^ 

long; and it was often mT 
found necessary to adaj) t fl £ / V \ 

pulleys to draw upon J 

the clove- hitch, as Clove-hitch, 

with them the traction 

could be made as strong as the surgeon de.siiv<l. 
Sudden, forcible pulling is useless and hurtlui, 
the main object being merely to tire out Uui 
muscles wliich lesisb the attempts at re<hH‘- 
tiou; when they are exhausted, the hone will 
generally slip back into its place with an audible 
snap. 

Of late years, however, reduction by oxt(uisioii 


Clove-hitch, 


has been to a very large extent giveir up in con- 
sequence of the general adoption of reduction b\ 
mardpiilation. This method, known it .seems froiu 
ancient times, but curiously neglected, consists in 
executing certain conmlex niovemonts of the <lis- 
located limb which effect the^ return of the di.s. 
placed bone to its socket by ingeniously utilising 
its unruptured attachments and evading tlui oi>pi>si- 
tion of the muscles, b^r fraud rather than by fo^‘(^ 
It is paiticularly applicable to the hip, wliich, as 
it is commanded by the strongest mass of umstdes 
m the body, always presented the most fonnidabh^ 
obstacles to the old method. The first paper on 
this subject which attracted general attention was 
by Dr Reid of Rochester, U.S. (1851) ; an<l in hsdil 
Professor Bigelow of Boston published a careful 
and exhaustive discussion of injuries to the hip, 
with such full and clear directions for the inanipu 
lation method, as to secure its general adoption in 
the case of this joint by surgeons in this country 
as well as in America. The method, Imwevcr, liaU 
been described and used in France and cisewhens 
though with less care and precision, in the earlier 
half of the 19th century. 

The class of persons called BonesetterH (q.v.) 
almost invariably give the opinion, in cases of .stiff 
joints brought to them, whether as the result of 
disease or injuiy, that ‘a bone is out;’ and if a 
regular practitioner has been treating the case, 
further say that he has failed to detect it. The>^ 
are almost invariably wrong in this opinion ; foV 
there are very few cases of dislocation not easily 
recognisable, at all events after the swelling follow- 
ing the accident has subsided. When, however, the 
forcible movenients they employ succeed in improv- 
ing the condition of the joint, their vieiv is iiatu- 
raUy adopted by the patient and his friends that 
. T® replaced the ‘bone.’ In most cases of 


in the neighbourhood which limited and rendered 
painful the movements of the joint. 

^enever a dislocation occurs, the nearest 
medical man should be summoned, even should 
the m^e displacement be rectified at once, because 
no such accident can occur without some tearing of 
the soft parts, and it •will depend on the after-treat- 
ment whether the joint will ever become useful 
again or not. It must also be remem Wed that 
the sooner a dislocation is reduced the easier is the 
reduction. Smee the introduction of anesthesia, 
however, and the subcutaneous division of tissues 
many ancient cases may be improved, and many 
crippled limbs restored to usefulness. ^ 
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|>isiual Swamp, meaRuring 30 miles from 
north to south by 10 in bieacltli, lies chiefly in 
Virginia, but partly in Noith Caiolina. In the 
centre is Lake Diummond, about 6 miles broad; 
elsewhere its dense growth of cypiess and cedar has 
been gioatly thinned, and pait of the region has 
been leclaimed. The tract is intersected by a 
canal connecting Chesapeake Bay and Albemarle 
Sound. 

Dismas, the Catholic traditional name of the 
penitent thief, the impenitent being Gesmas. 

Dismembered. See Demembre. 
Disorderly House# See Prostitution. 

Dispensaries are institutions for supplying 
the poor with medical advice and medicines. 
They are of two kinds, provident and free. The 
first are excellent institutions for encouraging 
habits of thrift, and training the poor not to depend 
on medical charity. The members of provident 
dis^nsaries pay a few pence weekly, which en- 
titles them and their families to advice and medi- 
cine when necessary. The medical officer attends 
at the dispensary every morning to presciibe for 
those who call ; after a certain hour he goes the 
round of the district, and visits those who are too 
ill to attend at the dispensary. It is often neces- 
sary in stai-ting these institutions that there shoidd 
be certain honorary members paying a subscription 
that will cover the expense of the building and 
drugs j the pence of the ordinary members ^lould 
cover the officer’s fee. Free dispensaries much 
resemble the out-patient department of hospitals, 
without the advantage of having wards to which 
the worst cases can be relegated. In Ireland, since 
1851, when the Irish Dispensaries Act was passed, 
every district has a dispensary, where the poor are 
entitled to advice and medicine on presenting 
tickets, which are distributed by relieving officers, 

S iardians, <&o. The first dispensary founded in 
ritain was the Royal General Dispensary, Bar- 
tholomew Close, London, opened in 1770. See 
Hospital. 

Disp<^nsatioil 9 the remission of a law in a 
particular case by competent authority. It is 
generally admitted, even by the most extreme of 
the Roman Catholic canonists, that no dispensa- 
tion from the natural and moral law can be granted 
by any human power (Liguori, Thtol. Moral, vi. 
1119). On the other hand, it is generally held 
that the pope can dispense from oaths and vows, 
because in this case the obligation is founded upon 
an act of free human will, which the pope may 
annul. Further, with regard to positive divine 
laws — i.e. with regard to things which are not 
essentially good or evil, but which God^ has been 
pleased to command or prohibit by special revela- 
tion, it is held that the pope may declare that a 
particular case does not really fall under the law^ 
For the rest, the pope may dispense from the general 
laws of the church. He may, e.g., allow a man to 
many his deceased wife’s sister, for the prohibition 
is derived solely from the church law, the Mosaic 
code, as such, having no authority among Chris- 
tians ; and, therefore, the supreme authority in the 
church may dispense from it. Of such dispensations 
the most noteworthy was that allowing Henry VIIL 
to marry Catharine of Aragon. In the earlier periods 
of churcli history, bishops and provincial councils 
also dispensed from the general law of the church, 
but since the time of Innocent III. the pope alone 
can do so as a general rule, and bishops only in 
certain cases mentioned by the canon law, unless, 
indeed, they act as papal delegates. Papal dis- 
pensations, if they are of ^ a public nature, are 
granted through the Apostolic Dataria ; if they con- 
cern the secret tribunal of conscience, through the 


Penitentiary. Bishops, in the exercise ot theii^ 
ordinary power, dispense from the proclamation of 
banns, from certain ‘ irregularities ’ which impede 
ordination, from clerical residence, &c. Many 
canonists add that bishops may dispense in press- 
ing cases, where recoui-se to the pope is impossible, 
and the approval of the pope may be certainly pre- 
sumed. Besides this, in virtue of faculties which 
may be obtained from the pope for five years at a 
time, a bishop can dispense fi’om the law of abstin- 
ence from flesh-meat, from all the ecclesiastical 
impediments which make marriage unlawful, and 
from some of those which nullify it, from most 
‘simple’ vows, &c. The vicar-general can dis- 
pense in very few cases, except by commission of 
the bishop. During the vacancy of a see, the 
bishop’s ordinary power of dispensation passes first 
to the chapter and then to the vicar-capitular. 
Parish priests, &c. have no power of dispensation. 
The Council of Trent (Sess. xxv. c. 18) requires 
that dispensations be given only for a ‘ just and 
urgent’ cause, after full consideiation, and gratis. 
The last word, however, does not exclude the pay- 
ment of the statutory fees. 

In the English Church, papal dispensations were 
swept away by 25 Henry VIIL chap. 21. The 
Archbishop of Canterbury grants special licenses' 
for marriage, and the bishop of the diocese may 
dispense a clergyman from residence, or grant 
him leave to hold more than one living. 

In civil matters, the dispensing power of the 
crown, grossly abused by James II., was abolished 
by the Bill of Rights, and the sovereign’s power 
of pardoning criminals is the sole form of it which 
is left. 

The term dispensation is also used in Mosaic or 
Jewish dispensation, Christian or gospel dispensa- 
tion, for the systems of rights and duties imposed 
by Providence under the Old Testament economy 
and that of the New respectively. 

Dispersion# The refractive index of a trans- 
parent medium is difterent for difCerent kinds of 
light. Thus, when white light passes through a 
given prism, the rays of different refrangibility of 
which it is composed are bent by diflerent amounts 
fi’oni their original common direction. They are 
said to be dispersed. The dispersion for the given 
prism depends upon the difterence of the refractive 
indices of the extreme rays of the visible spectrum. 
It varies with the substance and the angle of the 
piism. The relative breadth of any two parts of 
the spectrum varies with, the substance of the 
prism. This constitutes the so-called irrationality 
of dispersion. In general, rays of short wave- 
length are more refracted than rays of long wave- 
length, but in some refracting media this law 
breaks down in part. This is known as anomalous 
dispersion. The term false dispersion is applied 
to the scattering of light by reifection from motes 
suspended in a transparent medium. See Light. 

Displayed^ a heraldic term used to describe 
the position of an eagle or other bird with its wings 
expanded. 

Disposition^ in the Law of Scotland, is a deed 
of conveyance and alienation, which transfers a 
right to property, either heritable or movable. The 
most common form of disposition is that which con- 
veys heiitage from a seller to a purchaser. Dis- 
positions of movable subjects are also known 
m practice. Another form of disposition is the 
general disposition and settlement, which is used to 
settle the whole succession to an estate including 
both heritable and movable property. When such 
a succession is settled by a conveyance to trustees 
with specified powers, the deed is called a trust- 
disposition and settlement. All these deeds have 
a form, similar, indeed, but varying according to 
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the nature of the property conveyed and its destina- 
tion. For disposition in security, see Heritable 
Securities. 

Disputation, an exercise of logical and dia- 
lectic Scill, in which one party advanced an argu- 
ment, and the other sought to refute it, Challengea 
to such exercises were often issued— e.g. at Paris 
-in 1577, by the ‘ Admirable ’ Crichton. Memorable 
religious disputations were those between Knox and 
Kennedy (1562), and between Laud and Fisher 
the Jesuit (1623). The practice survives as an 
academic form. 

D’lsraeli, Isaac, man of letters, was boni at 
Enfield in 1766, the only son of Benjamin Disraeli 
(1730-1816), a Jewish merchant, who in 1801 was 
made an English citizen. Isaac was educated at a 
school near Enfield, and for two years at Amster- 
dam under a freethinldn^ tutor; in 1782 he 
returned home, bent on authorship. He published 
two volumes of verse and seven romances ; but his 
Curiositi&s of Literature (6 vols. 1791-1834), the 
fruit of much reading at the British Museum, 
showed liis forte to he not in creative literature, 
but in the illustration of history and literary char- 
acter. To this he devoted himself with much 
success, his chief other books being Calamities of 
Authors (1812-13); Quarrels of Authors (1814); 
Commentaries on the Life a'tid Reign of Charles L 
(5 vols. 1828-.30), which won him the honour of 
D.C.L. from Oxford ; and Amenities of Literature 
( 1840). Though somewhat slipshod and inaccurate, 
they are pleasant, readable works, and gained for 
their author the friendship and admiration of 
Byron, Scott, Southey, JMoore, Bulwer Lytton, 
and Rogers, the last of whom observed, with his 
usual sneer: ‘There’s a man with only half an 
intellect who writes books that must live.’ In 1802 
Isaac DTsraeli married Maria Basevi (1775-1847), 
and by her lie had one daughter and four sons, 
the eldest the famous statesman, Lord Beaconsfield 
(q.v.). Always a lax observer of the Jewish faith, 
he broke with the synagogue in 1817, and had all 
his children baptised. In 1829 he removed from 
Bloomsbury Square to Bradenham House, Bucks, 
where, after nine years of blindness, he died 19th 
January 1848. See, prefixed to the 1849 edition 
of the Curiosities, a memoir hy Lord Beaconsfield, 
who also published a collected edition of liis works 
(7 vols. 1858-59). 

Disruption. See Free Church of Scot- 
land. 

DisSf an urban district of Norfolk, on a rising- 

S round above a mere of 5 acres, 19 miles SSW. of 
orwicli. It has a good Perpendicular church, 
with a fine peal of bells, of which, early in the 
16tli century, John Skelton was the unholy rector. 
The old weaving trade has long been a thing of the 
past. Pop. ( 1851 ) 2419 ; ( 1921 ) 3613. 

Dissection. See Anatomy. 
Dissemination. See Geographical Dis- 
tribution. 

Dissenters. See Nonconformists. 
Dissepiment 9 in Botany, the partition between 
two Carpels (q.v.) in an ovary or fruit composed of 
a number of carpels. See Ovary. 

Dissidents is a general term for dissenters in 
various countries, but has been specially used of 
the Polish non-Catholics or Lutherans, 

Oalvinists, Greeks, and Armenians (not, however, 
including Anabaptists or Sociniaus), 
Dissipation. See Energy. 

Dissociation. See Electricity, Molecule, 
Physical Chemistry, and for mental dissociation, 
Hallucinations, Hysteria. 

Dissonance is a combination of musical sounds 
which produces beats. See Sound, Music. 


DistafiTf the staff on which the flax or wool is 
fastened, and from which the thread is drawn in 
spinning by hand. See Spinning. 

Distemper ( Fr. ditrenvpe, from detremper, ‘ to 
moisten;* Ital. tempera), a naetliod of painting in 
which opaque colours are mixed with water and 
such glutinous substances as size, white of egg, the 
sap of the fig-tree, &c., and applied to a smooth 
surface of dry plaster or gesso, spread commonly 
upon wood, but sometimes upon canvas. It is a 
process of great antiquity ; and it was the ordinary 
method by which the early Italian and Flemish 
painters produced their easel-pictures (see Paint- 
ing). Such works, when they have been after- 
wards oiled or treated with an oil- varnish, are fre- 
quently difficult to distinguish from oil-pictures. 
It is to be distinguished from Fresco (q.v.), in 
which the colours are applied to a fresh damp 
surface of plaster, with which they become incor- 
porated. Distemper is now most commonly em- 
ployed for scene-painting. 

Distemper is a contagious and infectious 
disease of dogs, and perhaps of all animals of the 
canine family, sometimes met with, it is said, in 
the cat. The causal organism is not known. As 
a rule, it occurs only once in a lifetime, runs a 
definite course, is accompanied by low fever and 
debility, and is most successfully treated by good 
nursing and attention to diet and legimen. It has 
been divided into five difierent foims — catarrhal, 
pneumonic, intestinal, hepatic ( known as yellows ), 
and nervous, perliaps really different diseases. 
The catarrhal always accompanies and frequently 
precedes the other -forma. The eyes are red’ or 
yellow, weak, and watery ; the nose dry and lu)t ; 
draughts of air or movements of the animal readily 
excite sneezing or cough ; there is dull ness, fever, 
and loss of appetite. The thickened slimy mucus 
which the infiaiued membrane after some day>> 
secretes, accumulates about the eyes and nostrils, 
and lodging in the bronchial tubes, prevents the 
free access of air and the proper purification 
of the blood. Hence ensue distressed breathing, 
increasing weakness, and symptoms of nervous 
disturbance, such as staggering gait, chorea, and 
fits. All dogs are liable to distemper, but the 
delicate and highly bred varieties sulfer most 
severely, and amongst them the mortality is 
very great. Bleeding, physicking, and all irritat- 
ing and reducing remedies, must be carefully 
avoided, and a good_dry bed in a comfortable 
airy place provided. The stomach, if overloaded, 
should be relieved of its contents by an emetic, 
which, for an ordinary sized English terrier, may 
consist of two grains each of tartar emetic and 
ipecacuanha, with eight or ten grains of common 
salt;, given in a wine-glassful of tepid water. 
If no effect is produced, the dose must he re- 
peated in twenty minutes. Constipation, if present, 
should he corrected by half an ounce each of 
castor and olive oil, to which, in large dogs, a few 
grains of gray powder is a useful addition. The 
febrile symptoms, if acute, may be alleviated by 
giving four times daily, in cold water, live drops of 
Faudanum, and five grains each of nitre and hypo- 
sulphite of soda. Distressed breathing may be 
relieved by applying to the chest and sides, for an 
hour or two continuously, a thick flannel cloth, 
wrung at short intervals out of hot water. The 
throat may also he rubbed with hartshorn and oil, 
and the nostrils sponged and steamed occasionally* 
Give frequently, and in small quantities at a time, 
inilk and bread, or any other such simple and 
digestible food ; and when recovery is tardy, and 
weakness ensues, endeavour by nursing, tonics, 
and stimulants, to support the strengtlx. The 
term is sometimes applied to Influenza in horses, 
and epizootic Pleuro-pneunxonia (q.v.) in cattle. 
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Disticll (Gr. disUchos, ‘ consisting of two rows’) 
is the classical name given to any two lines, but 
especially to a hexameter and pentameter, making 
complete sense, the character of which is seen in 
the following well-known example by Schiller : 

Im Hexameter steigt des Springquells flussige Saule, 

Im Pentameter drauf fallt sie melodisch herab , 

which was thus Englished by Coleridge : 

In the hexameter rises the fountain’s silvery column, 

In the pentameter aye falling m melody back 

It was much used by the Greeks and Komans as a 
vehicle^ for the expression of single thoughts and 
sentiments; and hence became almost exclusively 
employed for the classical epigram. The greater 
oets of modern Germany, as Goethe and Schiller, 
ave also shown a fondness for the distich, and 
remarkable skill in its use. A collection of moral 
maxims in Latin, ascribed to a certain Dionysius 
Cato (q.v.), IS called Dishchtt, and was liiglily 
popular during the mhldle ages. 

Distillation is the name given to the process 
of applying heat to a liquid, or, it may be, a solid, 
in order that certain constituents may pass away in 
vapour, and, by suitable anangeinents, be obtained 
in the form of a liquid. When the vapour does not 
condense as a liquid, but only as a fine dust or 
flour, the process is called Sublimation (q.v,). The 
natural evaporation of water, by the heat of the 
sun, or warm air currents, the ascent of the vapour 
into the colder regions of the atmosphere, and the 
condensation there into clouds and mists, with the 
subsequent rain-sbower, form together the grandest 
examme of distillation. The apparatus for aitificial 
distillation essentially consists of three parts, the 
Still (or Retort, q.v.). Condenser, and Receiver. 
The still is made of glass, copper, iron, or earthen- 
ware, according to the nature of the substances 
?,to he placed in it. In experimental chemical 
work, glass is almost the only material admis- 
sible, while in the preparation of alcohol from 
grain, copger-stills are commonly employed. The 
condenser is made in an infinity of forms, the 
object being to condense the vapours disengaged 
from the still as rapidly and effectually as 
possible. For this purpose it is important that 
the condenser shall expose a large surface to the 
cooling medium, water or air. Owing to its rapidity 
in conducting heat, and the thinness of pipes made 
of copper, this metal is generally employed in the 
construction of condensers. Whatever the form, 
the principle is the same — viz. that the hot vapours 
pass through a tube or vessel surrounded with cold 
water, which running in a constant stream, passes 
away more or less warm after it has done its work. 
The receiver merely consists of a suitable vessel in 
which to receive the distillate. As the forms of 
apparatus are capable of infinite variety, so the con- 
ditions of distillation are innumerable; the best 
defined types being Fractional Distillation, De- 
structive Distillation, and Distillation in Vacuo. 

In Fractional Distillation a mixture of liquids 
having different boiling-points is put in the still 
and heat is applied. If the vapours were allowed 
to pass over together and the distillate to be 
received in a single receiver, it is evident that 
nothing would be gained. If, however, the tem- 
perature be raised very slowly, and especially if 
the vapour requires to rise through a high headf 
or tube, before passing into the condenser, it ivill 
be found that the more volatile liquids pass over 
first in a state of comparative purity, and the 
others follow as the heat is increased. Several 
types of fractionating heads or columns are used 
in the laboratory, all with constrictions or inter- 
ceptors of some type, to pass vapour over previously 
condensed vapour. If the receiver he frequently 


changed, fractions or portions of liquid are ob- 
tained, corresponding to the different substances 
present. For example, if a mixture of glycerine, 
water, alcohol, cbloioform, and ether weie dis- 
tilled, the ether would distil first, then the cliloio- 
form, next the alcohol, and lastly, the water, while 
nearly all the glycerine would be left behind. 

Destructive Distillation, or Dry Distillation as 
it is sometimes called, is best exemplified when 
coal is heated in an iron still or retort, as in 
the manufacture of gas. Now, in coal there are 
only traces of moisture capable of distillation, but 
when strongly heated, the coal is destroyed, or 
decomposed, and a large number of substances distil 
over, some of which, like lighting gas, are perma- 
nently in the^ gaseous state, others like Creasote 
(q.v.) are liquid, while others, such as naphthaline, 
are solid bodies at the ordinary temperature. Here 
no distillation takes place until the substance 
heated is destroyed, hence the term destructive 
distillation. Further examples are the distillation 
of wood in close vessels, at a red heat, when char- 
coal is left in the vessel, and wood- vinegar, wood- 
spiiit, tar, &c. pass over in vapour, and are con- 
densed; and the heating of bones in similar re- 
torts, when animal chaicoal is left in the retort, and 
Dippel’s animal oil distils over. See Charcoal, 
Coal-tar, and Dippel’s AniMxVL Oil. 

Distillation in Vacuo . — ^When water is heated in 
a kettle it eventually boils, and if a thermometer 
be plunged into it, the mercury is seen to remain 
stationary at a temperature of about 212® ( 100® C.). 
It will be noticed, however, that when the baro- 
meter is low, the temperature of the boiling water is 
somewhat below 212^ ( 100® C. ), and that when the 
barometer is very high, the temperature is also high. 
On the summit of Mont Blanc, it is found that 
water boils at about 180® ( 82® C.) ; wliile in a vessel 
from which the air has been removed by an air- 
pump, it continues to boil even when the tempera- 
ture falls down to the freezing-point (see Boiling.) 
There are many substances wliicli are injured by 
heat, such as extract of malt and sugar, and when 
solutions of these bodies require to be evaporated 
on a large scale, they are always distilled in vacuo, 
so that the water may be removed without unduly 
heating the vessel. 

There is another very interesting method of dis- 
tillation whereby liquids which, alone, cannot be 
distilled without decomposition, are made to distil in 
presence of the vapour of some other liquid. Thus, 
glycerine is not, practically speaking, capable of 
being distilled, but when heated with high-pressure 
steam, it readily distils over, and can thus be 
purified. The great object of distillation is purifica- 
tion, and in the manufacture of the f ragi*ant volatile 
oils of lemon, lavender, &c., it is necessary to distil 
them along with water so as to avoid overheating 
of the oils, and consequent injury. Not only is the 
flavour improved by this treatment, but they distil 
at a lower temperature along with water than when 
alone. The term distillation in excise language 
refers to the distillation of alcohol alone. For 
information on this subject, see Fermentation, 
Alcohol, Brandy, Gin, Spirits, and especially 
Whisky; under which latter head the subject of 
the duties payable and of illicit distillation are 
also treated. 

Distilled Water is the condensed product 
obtained by the distillation of water. All natural 
waters, even rain-water, contain certain saline 
matters (common salt, See.) in a state of solution, 
rom which they can only be completely freed by the 
process of distillation. The characteristics of dis- 
ulled water are, that it possesses a mawkish, insipid 
iaste, without odour or colour, and when evaporated 
-.0 dryness in a vessel, it ought to leave no residue. 
Unless very specially prepared, it is sure to contain 
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traces of fi-ee ammonia, and, when this is the case, 
it IS liable to form a green vegetable growth in any 
bottle containing it. The oQier properties of dis- 
tilled water will be noticed under Watee. 

Distilled Waters is the name for what is obtained 
by distilling water along with the parts of plants 
containing essential oils. Rose-water and lavender- 
water are familiar examples. 

Distinguished Service Order. This order 
•was instituted by royal warrant on 6th September 
1SS6 for rewarding the distinguished services of 
naval and military officers who have been honour- 
alily mentioned in despatches. Eoreign officers who 
have been associated with 
British forces in naval and 
military operations are 
eligible as honorary mem- 
bers of the order. The 
Companions of the order 
rank immediately after 
those of the Order of the 
British Empire. The 
Sovereign is head of the 
order. The badge con- 
sists of a gold cross, 
enamelled white, edged 
gold, having on one side 
111 the centre, within a 
Nvieath of laurel enam- 
elled green, the imperial 
.crown in gold upon a red enameled ground, and on 
the^ reverse, ^vitMn a similar wreath and on a 
similar red ground, the royal ciphei ; and it is 
suspended from the left breast by a red riband, 
edged blue, of one inch in width. 

Ms'toiuuiu* See Fluke. 



Distortion. When any body is subjected to 
the action of a deforming force, or stress, the 
corresponding deformation, or strain, is sometimes 
termed a distortion. In this limited sense the term 
is frequently used in treatises on elasticity. The 
.definition would almost indicate some relation 
between a distortion and the force causing it. Such 
relation was first given by Hooke (1635-1703) in 
the law which bears his name : Distortion is pro- 
portional to the distorting force. Thus, for ex- 
ample, if a plank of wood supported at each end 
be deflected at the middle through a certain space 
by the placing there of a given weight, twice the 
wei^t will give twice the deflection, and so on. 
See JELASTicirY. 

l^istraiiii See Distress. 

Distress, in English law, is the common-law 
remedy by which a man may enforce payment of 
rent or other duties, or may impound another’s 
.cattle trespassing ujjon his land. Distress is de- 
fined as the taking of a personal chattel out of the 
possession of the wrong-doer into the custody of the 
party injured, without process of law. Distress 
was formerly an incident of all feudal services, such 
as suit of court, and fealty • it was also used to 
compel obedience to the ordei-s of a court leet. In 
modern days, distress is practically enforced chiefly 
for non-payment of rent, for non-payment of rates 
and penalties, and upon cattle straying upon land 
not belonging to their owner. Cattle so straying 
may be impounded and retained as security till 
their owner make satisfaction Distress for rates 
and penalties is allowed by the statutes imposing 
them. In this species of distress, and distress for 
non-payment of rent, the articles are not merely 
kept as security, but may he sold to pay the amount 
due. ^ whatever goods the landlord finds on the 
premises, even goods belonging to a stranger (not 
being a lodger), may be distrained; but animals 
ferce natures, and goods delivered to the tenant 
by way of trade (as hoises in a smithy, garments 


at a tailor’s), may not be taken. Lodgers’ goods 
are protected against distraint by an Act of 
1871 ; bedding, wearing apparel, and tools or 
implements of trade to the value of £5 are also 
protected. Under the Law of Distress Amend- 
ment Act, 1888, distress can only be le\ded by 
a certified bailiff. A landlord may, by a statute, 
11 Geo. 11. chap. 19, distrain goods fraudulently 
carried off the premises ; and by the same statute 
he may, with the assistance of the peace-officer 
of the parish, break open doors to obtain the goods 
so removed. — In the American Union, some of tlie 
states have abolished distress, as being harsh to 
the tenant, and unjust in favouring the landlord 
over other creditors. 

In Scotland, the term distress was formerly in 
use; the right to lay hold of straying cattle and 
the landlord’s right of hypothec are analogous to 
the English law. See Poinding. 

BTstria, Dora. See Ghika. 

Distribution^, in Political Economy, refers to 
the method in which the products of industry arc 
shared among the people concerned. The methods 
of distribution have varied and do vary in ace<>r<l- 
ancewith the state of social development. They 
depend on legal as well as on economic conditions 
They depend mainly on the ideas and institutions 
which prevail with reference to property in the 
three requisites of production— viz. land', lahom, 
and capital. In countries where slavery ]) re vailed, 
the slaveholder, as the owner alike of land, labour, 
and capital, disposed at his pleasure of the entire 
product of industry. Under the feudal system, by 
which the cultivator was attached to the soil and 
had a fixed interest in it, he was o])]iged to 
render to his superiors dues in labour, in kind, 
and latterly in money, which were fixed by custom 
or authority. Where the system prevails of culti- 
vators owning the soil, as it does in America, ^ 
and among the peasant proprietors of the European 
continent, the owner, xnasmuch as he unites in 
his own person land, labour, and capital, <lispos({s 
of the entire product, except sucli portion as 
may be claimed by the money-lender. In (tascs 
where the state owns the land, the cultivator ])ays 
a rent or tax to the government, and retains tlic 
remainder. The metayor system still exists in 
Italy, the owner advancing the land and stock ( in 
whole or in part), and receiving from the cultivator 
a fixed share of the produce, generally one-half. 

In Great Britain, and to a large extent in other 
countries with a highly developed industry, land, 
labour, and capital are supplied, each by a different 
class of person, and their share in the product 
is termed respectively rent, wages, and profits 
(interest, earnings of management, &;c.). The re- 
spective amounts of these shares are determined by 
three main factors : ( 1 ) the amount produced ; ( 2 ) 
the price obtained ; ( 3 ) the relative bargaining 
power, collective or individual, of the above tliree 
agents. It should be pointed out that under such 
a systhn the central function in distribution, as 
well as in production, rests with the employer. As 
he originates and controls the productive process, 
so m the distributive process he settles vdth land- 
lord and labourer, and markets the product. If the 
employer operates in whole or in part with borrowed 
capital, interest on that capital must also bo de- 
ducted from his share of the produce. All these 
claims satisfied, the amount of his share will depend 
on the relative efficiency of his management com- 
pared with that of competitive enmoyers. The 
above process is, however, considerably modified by 
the influence of law and custom. There is an 
increasing tendency to revert to judicial rents and 
wages. ^ Account must also be taken of the growing 
share m wealth claimed by government through 
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taxation for public puiposes—defence, justice, edu- 
cation, pensions, public health, &c. Some sections 
of the so-called professional classes are from this 
source paid for services rendered to the state. But 
the clerical and teaching professions derive their 
income more or less from corporate property, while 
the legal and medical professions obtain their share 
of the distribution mostly from the services they 
render to private individuals. 

It is now admitted that economists have be- 
stowed excessive attention on production, to the 
neglect of the problem of distribution. But the 
reproach has a much wider application than to 
-economists merely, for it may generally be said 
that while modem communities have enormously 
increased their productive forces, they have not yet 
solved the problem of distribution. The enormous 
inequalities of distribution are a danger felt by 
all thinking men. It is a question which is 
more and more challenging the attention of states- 
men and economists. An economic system can be 
satisfactory only when a high standard of produc- 
tion finds its complement in a reasonable and equit- 
able distribution, supplying to the mass of the 
citizens the means for their due physical, intellec- 
tual, and moral development. Merchants, whole- 
sale and retail, are said to effect the distribution of 
manufactured products, acting as middlemen be- 
tween the manufacturer and consumer. For special 
methods of seeking to secure the equitable distribu- 
tion of profits amongst those who earn them, see 
Co-OPEEATION, PROFiT-SHARiNa ; for other kinds 
of distribution, see Kin (Next of) and Heir ; also 
Geographical Distribution. 

For an analysis of national income, see The Division 
of the Product of Industi'y, by A. L. Bowley (1919), 
Wealth and Taxable Capacity f by Sir J. Stamp (1922). 

District Councils. See Parish, Local 
Government. 

District of Columbia^ a district of the 
United States, now coinciding with the federal 
capital, is bounded on the west by the river 
Potomac, and on all other sides by Maryland. It 
originally embraced lands on both sides of the 
Potomac, the portion east of the river being coded 
to the general government by Maryland, and that 
west of the river (36 sq. miles) by Virginia iii 
1788-89 ; the latter section, however, was retro- 
ceded to Virginia in 1846, and the present district 
has an area of 69 sq. miles. The federal city, 
afterwards called Wa^ington, was laid out from 
a plan furnished by Major L’Enfant, and the 
public buildings were erected and completed before 
December 1800, when the seat of government was 
removed hither from Philadelphia. In 1814 the* 
British burned the Capitol, White House (the 

resident’s residence), and executive buildings, 

esides much private property, the total damage 
being estimated at $2,500,000. The district re- 
mained an unorganised territory, under the sole 
government of congress, up to the year 1871, 
although it had a county organisation, and 
Washington and Georgetown held charters for 
their local government ; a congressional committee 
each session recommended such legislation and 
appropriations as were deemed needful for ifc. An 
Act passed in 1871 organised a territorial govern- 
ment, and provided for a governor to l)e appointed 
by the president, and approved by the senate ; for 
a secretary, appointed by the president j and for 
the election of a delegate to congress, to serve for 
two years. There was also a legislature, with 
eleven counoilmen appointed by the president, and 
twenty-two delegates chosen by the people. In 
1874-78, however, congress placed the whole control 
and government of the district in charge of three 
-commissioners, appointed by the president and 


S oved by the senate These have full power to 
e appointments to absolutely all offices in the 
district ; the citizens have nothing to say in relation 
thereto, nor is a vote given to them either in district 
or national affairs. Area, 69 sq. m. (land area, 
60 sq. ni.); pop. (1800) 14,093; (1850) 51,687; 
(1870) 131,700; (1880) 177,624; (1890) 230,392; 
(1900) 278,718; (1910) 331,069; (1920) 437,571. 
See Washington. 

Distl'ito Federal, a district of the republic 
of Mexico, including the city of Mexico, almost 
surrounded by the state of Mexico, but touching 
Morelos in the south, is directly administered by 
the federal authorities, with some small measure of 
local government ; area, 578 sq. m. ; pop. 3,000,000, 
mostly in Mexico city. 

Dita Bark» the bark of the apocynaceous 
forest tree Alstonia scliolaris, found in the Philip- 
pines and elsewhere, has tonic and antiperiodic 
properties, like that of other trees of the genus. 
It yields an alkaloid ditain or ditarnin, Ci6H,„N02. 

Dital, a key or stop for raising the pitch of a 
guitar or lute by a semitone. 

Ditch, in Agriculture, is a trench usually made 
along the sides of fields, so that all the drains may 
be led into it, or along the top of a field to divert 
suiface water. A hedge is often planted along the 
side, and the two form a better fence for cattle. 
In cold undrained lands the earth tin own out of 
the trench forms a mound of dry eaitli, which is 
particularly serviceable for the growth of thorn- 
hedges. Accordingly, in certain districts this is 
the common mode^ adopted in planting hedges. 
Various forms of ditches are made ; sometimes a 
double ditch is adopted, with the hedge between. 
Since the general use of small and large pipes, how- 
ever, ditches have in many cases been converted 
into underground drains, a gieat saving of land 
being thus effected, and fields often given a moie 
convenient form. See Drainage. 

Ditchling;: Beacon, a summit of the South 
Downs ( 813 leet ), 6 miles N. of Brighton, is not 
the highest point in the range or in the county. 

Dithyrambus, originally a surname of Diony- 
sus, of uncertain derivation and meaning, was 
subsequently applied to a species of lyric poetry 
cultivated more particularly at Athens, and char- 
acterised by loftiness and vehemence of style, 
which, however, at a later period, degenerated 
into bombast and extravagance. The Ditliyram- 
bus was originally a passionate hymn, sung by one 
or more revellers to the music of a fiute ; but Arion 
is said to have invented for it a regular choral or 
antistrophic form. He is also spoken of as the 
inventor of the tragic style, as having introduced 
among lyrics of a more festive and joyous char- 
acter, gloomy dithyrambs, representing the soitows 
of Dionysus, Lasus of Hermione freed the dithy- 
ramb from its antistrophic character ; and thence- 
forward it became more and more mimetid and 
dramatic. It was out of the mournful dithyrambic 
songs that the stately and solemn tragedy of the 
ancient Greeks arose. But few fragments of the 
dithyrambic poetiy survive. 

Ditmarsh, Dithmarschen, or Ditmarsen, 
the western district of Holstein, lying between the 
Eider and the Elbe, with an area of 550 sq. m., 
and a pop. of 100,000. It is low-lying and fertile, 
and has to be defended by dykes from flooding. 
Originally a part of Saxony, and from 1474 till 1559 
practically an independent state between Germany 
and Denmark, the district still retains many ancient 
peculiarities. The Landhuch, containing the ancient 
laws, dates from 1348. The Chronik was wiitten 
in the Lower Saxon dialect by Adolfi (1559-1629), 
Dittany {Dictamnm), a genus of But^eas, of 
which the common species, also called Bastard 
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Dittany or Fraxinella [D, alhus), a native of the 
south of Europe, is an old inmate of our gardens. 
It is a perennial, with unbranclied stem, pinnate 
leaves, and a fine raceme of white or rose coloured 
(var. fraxinella) flowers. The plant diffuses a 
powerful fragrance from its numerous oil-glands 
when in flower, and during dry hot weather ex- 
hales such a quantity of volatile oil, that it is said 
that a slight flash lias been obtained by its sudden 
combustion when a candle is brought near it on a 
warm summer evening. The root is thick, white, 
and very bitter, and was formerly in medicinal 
repute. -^Dittany of Crete, used as a febrifuge, is a 
very different plant {Origanum DiGtamnm), a kind 
of Marjoram (q.v.). 

D11I9 a seaport, situated at the eastern extremity 
of a Portuguese island (7x2 miles ) of the same 
name, off the south coast of Kathiawar, 180 miles 
NW. of Bombay. Once an important city of 50,000 
souls, it has sunk in importance till now the whole 
island has but 20,000 inhabitants, mostly fishermen. 
Some magnificent buildings still attest its ancient 
splendour, such as the Jesuit College (1601), now a 
cathedral. The place has been in possession of the 
Portuguese ever since 1535, and stood a famous 
siege in 1545. 

DiureticSf medicines having the property of 
increasing the secretion or excretion of unne, and 
on this account much employed in dropsies, as well 
as in a variety of other diseases. The principal 
diuretics are the salts of potash, especially the 
nitrate, acetate, and bitartrate (cream of tartar); 
squill, in powder, vinegar, or syrup; digitalis or 
foxglove, in powder or infusion; the decoction 
or infusion of broom-tops (sGoparium) ; nitrous 
ether (in sweet spirit of nitre) ; caffeine, the active 
principle of coffee; the alcohols and ethers, with 
most of the volatile oils, especially that of juniper, 
as in gin ; the berries of the common elder ; the 
tincture of cantharides or Spanish flies ; turpentine, 
&c. The last named (from the alcohols onwards 
in the above enumeration) are more or less irri- 
tating in their effects on the urinary organs, and 
should not be used without due consideration as to 
the requirements of the particular case. Cream of 
tartar and the broom-decoction form one of the 
safest and best diuretic mixtures which can be 
employed in domestic use ; or cream of tartar may 
be given alone, either dissolved in hot water 
and allowed to cool, or in substance along with 
syrup. 

Biyan is a Persian word meaning collection, 
society, councO, audience-chamber, as also the 
kind of cushioned seats or sofas which in reception- 
rooms in the East are ranged against the waU. 
Another meaning is a collection of poems— in which 
special sense of the term Goethe used it for his 
West-omicher Diwan, 


Biver, or Loon ( Colymhus), a genus of birds 0: 
the family Colymbidse, emphatically oceanic, anc 
confined to northern latitudes. They have b 
strong, straight, rather compressed, pointed bill, 
about as long as the head ; a short and rounded 
tail ; short wings ; thin compressed legs placed verv 
far back, a short hind-toe, and the other digits 


completely vebbed. They ’fly Wur but lire^ par 
divmg. They prey upon fish 


ticularly expert in ui^iug. jiney prey upon tisi 
which they pursue under water, making use < 
their wings as well as of their legs and webbed ioi 
in their dexterous swimming. On land they ca 
hardly walk,^ and the name I/oon is supposed t 
refer to this incapacity, and to he from tne sam 
root with lame. They nest on the islands, rocks 
or shores of lochs and fiords, but except at breec 
ing-tme keep to the water. In winter the 
sometimes foUow the rivers inland. The Grea 
JNorthern Diver or Loon, also called the Imme 


or Ember Goose (C. glacialis)^ is a bird about 
2| feet long, exhibiting no little beauty of 
plumage; the upper parts black, spotted with 
white; the head black, with tints of green and 
bine; the belly 
white. In win- 
ter and in 
youth it is 
predominantly 
brownish -gray 
and white be- 
neatli. It is a 
winter visitant 
of the British 
coasts, even to 
the farthest 
south, ^ and is 
occasionally 
seen in inland 
districts ; is 
found in like 
manner in 
most parts of 
Euiope, the 
north of Asia, 
and North 
America as far 
south as Texas, 
but it breeds 
chiefly in lie 
I more northern 
regions, as Labrador, Iceland, and Spitsbergen.. 
Its cry is very peculiar and wild, has been likened 
to the howl of a wolf, and is in some countries 
superstitiously regarded as ominous of evil. The 
bird is easily tamed, and becomes very familiar. — 
The Black-throated Diver {G, aTGUeua) is another 
northern bird, of similarly wide distribution, Wt 
much smaller size, being only about 26 inches in 
length. It is found round the coasts of Britain, and 
occasionally breeds in the fresh-water lochs of the 
north of Scotland. The upper head and neck are 
ashen-gray, the cheeks and throat black, the general 
upper surface black with white spots, the under 
surface white with posterior black spots. In youth 
and winter it is blackish-brown above, and white 
beneath. — The Red-throated Diver {G. se^ientHo- 
nalis) is also found in all the northern parts of the 
world, is more common in Britain than either of tlie 
other species, and is the bird generally called Loon 
on the British coasts. In size it scarcely equals 
the Black-throated Diver. Its back is brownish- 
gray, the belly white, the throat reL In winter, 
like the preceding species, this diver is more soberly- 
coloured, and without the red throat. The flesh 
of all the divers is dark, tough, and unpalatable. 
The name is sometimes extended to allied genera, 
See Auk, Grebe, PENO-utN, &c. 

Bi'res ( Lat. , 'rich * ), the name popularly adopted 
for the ' rich man ’ in the parable of the rich man 
and Lazarus, from the Vulgate translation. 

BlTidend^ the sum falling to be divided 
among the creditors of a bankrupt from the 
realised assets, after payment of tne expenses. 
The dividend is reckoned at so much per pound 
of the claims, and the term is applied both to the 
whole sum divided and the proportion falling to 
each creditor (see Bankruptcy). The profits of 
a bank, railway, or other joint-stock company, 
distributed annually or half-yearly among the 
shareholders, are also called dividends; and the 
same term is used to denote the interest payable 
on the public funds, and sometimes on other loans 
and debentures. 

BiTiding^ Engine* See Graduation. 

BlTldi'vl, or Libidibi, the curled pods of 
Gmsalpinia coriaria (see CiESALPINIA), a West 
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Indian and South American leguminous tree, a.re 
of remarkable astiin§ency, and are imported espe- 
cially for use in tannmg. 

Divilia>tiO]l (Lat, divmatio ; Gr. manteia^ man- 
tike Uchm\ the act of obtaining the knowledge 
of unknown or future things by supernatuial 
revelation, or more strictly, the knowledge of the 
divine thought manifested to the human soul by 
objective or subjective signs, and apprehended by 
means outside the range of the rational. It postu- 
lates a belief in a divine providence, and the pos- 
sibility of recipiocal relations between man and 
God considered as being able to contribute to man’s 
happiness. Its essential characteristic is thus a 
belief that the divine thought may be comprehended 
by the human understanding in "a knowledge of a 
special nature, more or less direct, more or less 
complete, but always through supernatural means, 
with or without the concurrent agency of the 
reason. Thus its domain includes all that the 
human mind can apprehend by its own powers ; in 
the first place, the futuie, in so far as it escapes 
rational foresight; in the second place, the past 
and the present, in so far as they are inaccessible to 
ordinary investigation. This supernatural know- 
ledge, says M. Bouche-Leclerq, has been oftener 
applied to the investigation of the past or of the 
present than to that of the future. Most of the 
ancient prodigies were considered as having their 
causes in the past ; the result of their inteipretation 
was always to make known the present will of the 
gods, and through that, hut indirectly, the secrets 
of the future. And in the future even, considered 
as capable of being modified, divination oftener 
teaches that which should happen in accordance 
with the actual plan of providence, than reveals 
that which actually will happen. It is closely con- 
nected with magic, wdiich may here he defined 
summarily as the art of voluntarily producing 
effects contrary to the laws of nature, oy a mastery 
over obscure supernatural forces. Many of its 
methods consist in the interpretation of the mar- 
vellous effects produced at first by magical receipts, 
and tiiere is an element of magic in every practice 
or rite destined to prepare or to produce an act 
of divination. While magic is the consequence of 
the active knowledge which permits the human 
will to make use of supernatural influences, the 
specially prophetic faculty — ^the particular function 
of the <liviner — on the other hand, is the result of 
the contemplative knowledge which places the 
divine thought within the scope of the human 
intelligence. The former is an enlargement of the 
activity and of the human initiative at the expense 
of the divine freedom; the latter is like an increase 
of visual power added to the understanding. 

Otherwise a broad distinction may be made be- 
tween artificial divination by haruspication, astro- 
logy, lots, the interpretation of prodigies, light- 
ning, augury, and the like ; and divination, 

by dreams and prophetic oracles, considered as the 
direct revelation of the divine mil, or an inward 
intuition flashed with irresistible conviction upon 
the human soul. The last subjective divination 
follows from that conception of the prophetic 
function which had its ]5ace in the philosophi- 
cal s^rstem of Plato. It proceeds by a state of 
psychic exaltation or prophetic ecstasy, which 
suspends the intellectual energies of the human 
agent in a kind of sympathetic passivity suitable 
for the transmission of the divine thought. The 
conditions most favourable for receiving the divine 
impressions have beforehand been induced by the 
weakening or the destruction of the individualitjr 
of the medium through certain morbid physiologi- 
cal conditions, as ecstatic enthusiasm, deep sleep, 
sickness, or the appi'oach of death — the last, a 
notion that lingers long in the heart of our modern 
158 


civilisation. The scientific spirit of Aristotle re- 
jects external divination and accepts subjective 
prophecy, hut reduces it to nothing more_ than the 
natural exercise of a special faculty. ‘ It is neither 
easy,’ he says, ‘to despise such things, nor yet 
to believe them.’ The Stoical school maintained 
divination because the gods were too beneficent 
to have denied to men a gift so good, but they 
identified providence with necessity or the inevit- 
able connection of causes and consequences, and thus 
involved divination in an illogical confusion be- 
twixt fatalism and free-will, the only reason for its 
existence that remained being its utility. The usual 
attempt at an explanation was that divination and 
the consecutive resolution of man had been fore- 
seen with the rest by piovidence, and that thus its 
end was active co-operation in the realisation of the 
divine plan. The Epicureans made divination im- 
possible by leaving it neither object nor agent, for 
i their gods exercised no providence over men. The 
I sceptical Lucian imitates Aristophanes in his amus- 
ing burlesques on the difficulty which Apollo feels 
in composing his official hexameters. The biil- 
liant Cameades left divination in its fatal dilemma 
betwixt necessity and free-will, and Cicero follows 
with a halting conservatism, unable entirely to 
surrender his wishes to a conviction that his logic 
demands. Pliny the naturalist and Suetonius feel 
aU the embarrassments of the old dilemma, and their 
attitude to divination may to some extent be ex- 
plained by classifying them as superstitious ration- 
alists. Plutarch, an eclectic Platonist, enumeiates 
with marked particularity all the prodigies and 
miracles that had happened to his heroes, and seems 
to have believed in an innate human faculty for 
divination, a state of receptivity through which the 
soul becomes the instrament of God, just as the body 
is the instrument of the soul. With the spiritual i e- 
vival that marked the rise of Neoplatonism, we find 
divination again established and based on cosmic 
sympathy. The Egyptian ascetic Plotinus accepted 
inward revelation, and directly ascribed all the 
phenomena of divination to the agency of the gods 
and other ^ spiritual forces. Porphyry had an 
intensely vivid sense of the spiritual in nature, and 
regarded the supernatural and its external ex- 

g ression almost as the least extiaordinary of all 
er secrets. The divine communicates itself to the 
human through inward illumination in specially 
gifted souls, and to others less highly endowed 
through dreams, chance presages, and voices. 

The early Christian controversialists accepted 
the supernatural inspiration of the Pagan oracles, 
but explained that it came not from God, like 
that of the Hebrew prophets and the saints, but 
from the devil. It was easy for them to demon- 
strate the fallacy and en*ors of the ancient oracles, 
but they were hardly logical in, at the same 
time, accepting such of these as could be in- 
terpreted as foretelling the coming of Christ or 
some of the peculiar dogmas of Christian theology. 
It was St Augustine who finally formulated the 
orthodox opinion of western Christianity on tile 
subject in a special treatise, De DivinaUo7ie 
Do&monum, He limits greatly the part ascribed to 
conscious fraud in the function of the diviner, as he 
found the whole mystery sufficiently explained by 
the intervention of the bad angels, which existed in 
such countless numbers. The devils imitated as 
far as possible the dmne methods, and hence we 
have false dreams, visions, and prophetic inspira- 
tions resembling in everything save their origin 
those so often vouchsafed to the saints. Thus 
early Christianity agreed perfectly with Paganism 
upon the facts of divination, simply substituting 
the wicked angel for the good genius and the 
gods of a polytheistic religion. It merely elimin- 
ated the external rites, as infected with magic. 
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substituting for these prayer, and preserved every- 
thing that came spontaneously fi^om God, as dreams, 
visions, and prophetic inspirations. Perhaps the 
feelings that lay at the heart of the faith in the 
ancient dmnation helped unconsciously to prepare 
the Imman mind for the Christian belief in ] provi- 
dence, in the efficacy of prayer, and in a sjecial 
revelation of God to man. 

Many of the most ancient forms of artificial 
dimation have survived to our own day, even in 
the heart of our vaunted modern civilisation. The 
sense of the efficacy of these methods undoubtedly 
depends on the association of ideas in supposed 
analogies, and in symbolism. The Samoan lain- 
doctors v^et a stone when they want rain, and dry 
it ai the file when they want dry weather ; and 
soicerei's all the world over bring harm upon their 
victim by wishing it stiongly, or by prophesying 
that it will happen, as well as by symbolically 
representing it in some simple act, as by torturing 
a wax-model or the like. ^ There is an elemental 
confusion between the subjective and the objective 
connection which the primitive mind is unable to 
distinguish. It cannot resist the conviction that 
association in thought involves similar connection 
in reality. The analogies are not consciously 
arbitraty, hut admit fairly of ratiocination if Ave 
can get into the proper mental attitude to commence 
the chain. Rousseau’s conviction of his salvation 
or damnation from his hitting or missing a tree 
with a stone is based upon a mental process natural 
enough to the primitive mind. Added to this is 
the belief ^ in the direct agency of supernatural 
poAvers Avhich influence the casting of lots or the 
tossing of a coin, now a mere mechanical appeal to 
blind chance, hut once a solemn attempt to educe 
the divine Avill. Early grave ideas of supernatural 

lore, and Ave still turn our chair to' cf ange our luck 
at dice or cards, and attach absurd impoitance to 
certain numbers for lottery-tickets. "The Mora- 
vian Brethren even chose their wives by sortilege 
or casting lots with prayer, just as the Hebrew 
patriarchs did at grave or doubtful junctures three 
thousand yeais ago. The ancient Greek kottahos, 
by which fortune in love was discovered by the 
particular splash made by Avine thrown out of a 
cup into a metal basin ; the astra^alii or knuckle- 
bones of the Romans, used for divination and as 
dice; the Polynesian divination by spinning the 
nm or coconut to see if a sick person will recover ; 
and the playing-cards by means of which Gypsies 
still read fortunes at English fairs (cartomancy^ 
are enough to show the great variety in range of 
methods of divining. Many of these have been 
grp’-ely formulated and systematised into pseudo- 
sciences. Thus astrology was not only one of the 
most serious studies of the ancient Chaldseans, but 
was still more than respectable in the time of Ncav- 
ton ; augury by the sight and cries of birds alone 
gave emnloyment to a whole college of officials in 
ancient Rome ; and the ordeal by fire or battle had 
the most solemn sanction of the medieval Cliristiaii 
church. 

Many of the notions lingering in folklore about 
1 £ certain birds on the right or the 

left hand, or the meaning attached to first meeting 
certain animals or people and the like, may be 
understood by symbolism ; but many more are noAV 
at least completely inexplicable and hopelessly con- 
fusing. Dreams to animistic thinkers are directly 
due to spiritual intercourse, and their symbolical 
interpretation (onmromancy)^ either as taken 
directly or by the e(jually valid method of con- 
traries, has been practised from the days of Joseph 
until noAv, and has given rise to a rich crop of folk- 
lore superstitions everywhere. Divination by the 
appearance of entrails, or harus^ication, was mu(fii 


respected by the ancient Romans, and is still 
practised by the Malays and Polynesians. Soiue- 
Avhat similar to it is scapulomancy, the method of 
divining by the cracks and lines made in a shoulder- 
blade placed in the fire. Palmistry, or cheiromancy y 
has still its thousands of votaries and its own litera- 
ture, and is Avarmly defended by those Avho fail to 
see lioAV childish is the sham symbolism, and how 
entirely arbitrary are all the analogies on Avliich it 
fs based" Other methods of divining again may 
depend on the more or less conscious action of the 
agent. Such is the planclieitCy by means of Avhich 
ansAA^ers in Avriting are given ; hut the most famous 
form in this kind is the diAdning-rod, Avith its sup- 
posed poAver of indicating a hidden spring of water, 
a vein of ore, or a buried treasure (rhabdomavey). 
Por these, see Automatic AVriting, Planohbttr, 
and Divining-rod. Of the same nature are 
the ancient coscinomancy, with a hanging sieve and 
shears, and the ordeal of the key, both highly useful 
vAdiere a culprit Avas apt to betray himself by his 
fears Other of the thousand forms of divination 
are hibhomancyy by opening at random the Old 
or New Testament, or such popular books as the 
works of Homer or Virgil; crystallomancy, by look- 
ing into a crystal or beryl to see the future repre- 
sented directly in pictures, or syniboUcally by 
figures capable of being interpreted ; geomamyy by 
the observation of points or lines on the earth, or 
on paper; pyromancy, by the behaviour of fire ; 
and hotanomancy, from the chance comliinaiioiis 
made by the Avind upon leaves of trees on wliicli 
words and questions had been written. 0 f profound 
significance also are the barking of dogs, the fall to 
the right or left hand of stones or sticks flung 
UpAvaaxis, the behaviour of a ring hung over a cuj) at 
the approach of particular persons, the spots on the 
finger-nails, the physiognomy of the persons mot 
by chance at critical periods, the bloAving off the 
seeds of the dandelion, or the pulling off the petals 
of the daisy Avith certain time-honoured foriniilas 
repeated theAvhile. Countless omens are derived 
by means of hemp sown at midsummer, by nuts 
burned before a fire, from certain appearances of 
green ivy leaves, Avillow-Avands, and the like; while 
those who are observant of the proper rites may 
Ward off ill-luck, and force the future to their con- 
venience, « with the sign of the cross, ami the use 
of the horseshoe, silver, or the holly. The future 
is often foretold also by apparitions^ and these are 
not infrequently, as in the classical case of the Avifcch 
of Endor, capable of being called forth for the pur- 
pose of prophesying by powerful sorcerers. 

Divination is founded on faith, but 'has often 
also been helped by fraud. It is a sincere although 
fallacious philosophy, and finds its strongest sup- 
port in the fancied proofs of its truth that strike 
the minds of a primitive people, who forget or over- 
look the misses in their eagerness to verify the hits. 
The persistent tendency to believe Avhat one wishe.s 
to believe, and fche inherent human craving for mys- 
teries and wonders, account for any belief. ‘ The 
human understanding, 'says Bacon, 'when any pro- 
position has been once laid down (either from gen- 
eral admission and belief, or from the pleasure it 
aifords), forces everything else to add fresh suppoi-t 
and confirmation ; and ^though most cogent and 
abundant instances may exist to the contrary, yet 
either does not observe or despises them, or gets 
rM of and rejects them by some distinction, with 
violent and injurious prejudice, rather than sacrifice 
the authority of its first conclusions.’ 

See the articles AppABiriON, AsTBonooT, Augubibs, 
Chabm, Demonology, Divining-rod, Dream, Omens, 
Obaolbs, Ordeal, Magic, Mysticism, RAjaiiSTBY, and 
SOBTES VlBGiLiANiB ; also Bouch€-Leclerq*s BUtoire de 
la Divination dam VAntxquiU (4vols. HalU- 

days Gfreek Dmnation (1913), 
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Divine Right, a term applied to descrilje 
the source of the power claimecf for the monarch, 
by the royalist party, in the great controversies 
between the monarchical and parliamentary or com- 
monwealth parties in England in the 17th century. 
The monaicli was held to be the immediate repre- 
sentative of the Deity, to whom alone he was 
responsible for all his actions— a principle which 
lelieved him from all human responsibility, and 
gave him an absolute claim to the obedience of Ms 
subjects. Two of the confessions of Henry VIIL’s 
reign — ^the Institutioin and Necessary Doctrine — 
both insist on the duty of passive obedience as a 
corollary of the fifth commandment ; and Cranmer 
so alteied the coronation oath at the accession of 
Edwaid VL, as to make the king’s hereditaiy light 
wholly independent of election or the will of the 
people. But the doctrine became full fledged only 
after the quiet transfer of the crown from the 
Tudor to the Stewart dynasty showed that the 
hereditary principle was firmly established; and 
James I. constantly haiped on the necessity of this 
great principle. The chief writers on the side of 
divine right were Salmasius and Sir Eobert Filmer; 
^on the other, Milton, Algeinon Sidney, and Har- 
rington. The controversy died a natural death 
after the accession of the Hanoverian dynasty. 
The miraculous power claimed by English sove- 
reigns of curing the ‘kings evil’ (see Sceofula) 
by the royal touch, was a consequence of their divine 
right. See J. N. Figgis, Divine Bight ( 2d ed. 1914). 

Diving. The ‘ treasures of the deep ’ have at 
all times been the subject of much visionary 
•exaggeration, and the accounts of the exploits of 
‘divers equally extravagant. Thus, it is sometimes 
affirmed that the pearl-divers of the East acquire 
by practice the power of remaining under w’ater 
fioin 15 to 20 minutes, or even two hours. It 
need scarcely be said that these accounts are 
absurd, no such endurance being possible. The 
more skilful divers may remain under water for 
2 or even 3 minutes ; and 4 minutes 29^ seconds 
is claimed to have been attained in a glass tank 
(see Pearl). Most divers suffer severely from 
the continual efforts in holding the breath ; blood- 
shot eyes and spitting of blood are common among 
them. It is noteworthy that if one about ta dive 
breathes hard for a short time, he is then able to 
hold Ms breath much longer under water (see 
Swimming). The rude mode of diving is now but 
little used except for pearl and sponge fishing. 
Even for these purposes the diving apparatus is 
now largely used, the diver thus collecting, it is 
comimted, as much as twenty naked divers under 
the old primitive regime, and being able to remain 
fi'om two to four hours under water. In the 
Mediterranean sponge-fisheries, hundreds of sets of 
diving apparatus have long been in use, and the 
dress lias been introduced into the fisheries at the 
Bahamas, Bermuda, Australia, &c. 

Diving-bell. — For all such purposes as sub- 
aqueous works upon the foundations of piers, 
bridges, &c., or the exploration and raising of 
sunken vessels, the efforts of the unaided diver 
would be almost valueless, and, accordingly, vari- 
ous contrivances for supplying air to Hie diver 
have been made. Eoger Bacon (1240) is said, on 
most doubtful authority, to have invented a 
machine for working under water. Taisnier’s 
desciiption of the cacahus aquaticnSi or aquatic 
kettle, used by two Greeks in Spain, at Toledo m 
1538, in the presence of the Emperor Charles V. 
and a multitude of spectators, is, one of the ear- 
liest reliable accounts of a diving-bell. From his 
description, this must have been similar ih prin- 
ciple and construction to the modem diving- 
bell, but of clumsy dimensions, and wanting in 
•efficient means of renewing the supply of air. In 


i620 Lord Bacon in his Novum Organum describes 
the ciude method in vogue in Ms day, in which no 
means of replenishing the air were employed. To- 
wards the close of the 17th century, many attempts 
were made, and much capital sunk in submarine 
exploiation, but the primitive nature of the 
apparatus employed reiideied the various enter- 
rises undertaken abortive. Dr Halley’s diving- 
ell, aboiit 17*20, was a wooden chamber of about 
60 feet internal capacity, open at the bottom, 
where it was loaded vuth lead, to keep it perpen- 
dicular in its descent. Strong pieces of glass were 
set in the upper part, to admit light. Casks filled 
with air, and loaded with lead, were let down with 
the bung-hole downwards ; and from these a sup- 
ply of air was drawn by means of a hose. John 
Lethbridge, about the same time, constructed a 
conical bell, into which he forced compressed air by 
means of bellows, enabling him to remain over 
half an hour beneath the surface. In 1754 Dr 
Eiehard Pococke saw a diving-bell used at the 
Needles to luise what they could of the VTeck of 
a man-of-war. ‘ They are let down in a machine 
made of leather, strengthened at the knees and 
shoulders, and, if I mistake not, on the head, mth 
brass. There are two leathern tubes to it—one 
for the air to go down and to speak by, the 
other to pump out the air. They stay douii five 
minutes’ {Travels through England, Camden Soc. 
1889). In 1779 Smeaton employed an oblong box 
supplied with air by means of a pump on the 
siu’iace, for repairing the bridge at Hexliam, in 
N oi-tliumberlaiicl. 

The form of diving-bell now in use was first 
constructed by Smeaton for work at Kamsgate, in 
1788. ^ It was of cast-iron, and weighed 50 cwt., its 
height 4J feet, length the same, and '\\idth 3 feet. 
It sunk by its own weight, and was lighted by 
stout pieces of bull’s-eye glass, firmly cemented 
in brass rings near the top. The next improve- 
ment of importance was that due to Rennie, who 
designed in 1813, for the works of Ramsgate 
Harbour, a diving-bell of cast-iron, 6 feet high, 
4 feet 6 inches wide, and 6 feet long. Six bull’s- 
eyes of glass in the top admitted light. Air was 
admitted through the top by a valve, and was sup- 
plied by au air-pump through a 2J-inch hose. The 
interior of the bell was fitted with seats, chains 
for attaching stones, &c.j and a rail for carrying 
tools. The bell, which weighed al)Out 5 tons, 
was suspended by stout chains to a crab fixed to a 
truck travelling on an overhead gantry, and was 
successfully employed in various undertakings 
earned out b 3 r its designer. Access is gained to 
some large diving-bells by means of a wrouglit-iron 
shaft and Air-lock (q.v.), whereby the necessity of 
raising the bell is obviated. This apparatus has 
been both efficient and economical in working. 

The air-chambers of the caissons used for found- 
ing the piers of bridges are nothing more than huge 
diving-bells, only they remain in position when 
simk to the requisite depth, and are filled up solid 
with masonry (see Caisson). At the St Louis 
Bridge across the Mississippi the maximum depth 
attained was llOJ feet, and the greatest pressure 
51 lb., a pressure which proved fatal in a few 
instances to the workmen. The air-chambers of 
the caissons of the Forth Bridge were 70 feet in 
diameter, and 7 feet high. The work of excava- 
tion was carried on by electric light, and presented 
a singularly novel and weird ^ectacle. The 
maximum pressure was about 33 lb. per sq. inch 
above the atmosphere. The altered conditions of 
existence under a pressure of three atmospheres 
presents many points of interest. The voice 
sounds unnatural, and as if proceeding from 
another person ; whistling is impossible. Efier- 
vescing drinks open flat, the pressure outside being 
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equal to that accumulated in them. A feeling of 
lassitude is generally experienced on return to 
ordinary atmospheric conditions. The passage 
through the air-lock on entering, 
and the gradual admission of pres- 
sure, is at times, and more espe- 
cially to novices, accompanied "by 
severe pains in the ears ; hut with 
due care, and the observance of 
the prescribed simple expedients, 
these pass away. U nder increased 
air-pressure the blood dissolves 
a considerable quantity of atmo- 
spheric nitrogen, which in the 
dinng-bell remains dissolved just 
as does the gas in aerated waters. 

When the pressure is released it 
is liberated in bubbles in the blood- 
vessels, and produces the symp- 
toms of ‘ caisson-disease. ’ 

The principle of the diving-bell 
will be easily understood by boat- 
ing a piece of lighted candle or 
a wax match on a cork, and 
then covering it mth an inverted 
tumbler, and pressing it down- 
wards; the candle will descend 
below the level of the suiroundmg 
water, and continue burning for a 
slioit time, although the tumblei 
be entirely immersed. The reason 
is obvious enough : the air in 
the tumbler having no vent 
remains in it, and prevents 
the water from occupying its place, so that 
the cork and candle, though apparently under 
water, are still doating, and surrounded by the air 
in the tumbler ; the candle continues burning until 
the oxygen of the air is exhausted, and then it goes 
out, as would the life of a man under similar 
circumstances. If vessels 
full of air, like the barrels 
of Dr Halley, were sub- 
merged, and their contents 
poured into the tumbler, 
the light might be main- 
tained; but this could be 
better done if a tube passed 
through the tumbler, and 
air were pumped from above 
through the tube into the 
tumbler. 

Tlie modern diving-bell, 
which is made of cast- 
iron like Smeaton’s, is 
supplied with air in this 
manner. It must be re- 
membered that air is com- 
pressible, and diminishes 
m bulk in proportion to 
the pressme, so that at a 
depth of about 33 feet in 
water, it would occupy half 
the space it filled at the 
surface; if the inverted 
tumbler were carried to 
this depth, it would be half- 
filled with water. A con- 
siderable quantity of air 
has therefore to be pumped 
. . into the diving-bell, merely 

to keep it full as it descends ; the air thus compiessed 
exerts a coiTesponding pressure, and would rush up 
with great force if the tube were open and free. 
This is prevented by a valve opening downwards 
only. When the diving-bell has reached its full 
depth, the pumping is continued to simply air for re- 
spiration ; and tlie redundant air overflows, or rather 


mider^Lows, by the open mouth, and ascends to the- 
surface in great bubbles. The diving-bell is pro- 
vided with a platform or seat for the workmen, and 


suspended from a suitable crane or beams project- 
ing fiom a barge or [)iei ; men above are stationed 
to work the pumps, and attend to the signals of the 
bellman. These signals can be made by striking 
the sides of the iron diving-bell with a hammer, 
and as sound is freely communicated through 
water, they are easily heard above. One blow 
signifies ‘more air;’ two blows, ‘stand fast;’ 
three, ‘ heave up ; ’ four, ‘ lower down ; ’ five, •• to 
eastward ; ’ six, ‘ to westward ; ’ &c. These, of 
course, may be modified as agreed upon. Messages^ 
may also be sent up written on a label attached to< 
a cord. The telephone is now used. 

DiTING-dbess. — In Schott’s Technica Curioscty 
published in 1664, is described a lonca aquatiea^ or 
aquatic armour, which consisted of a leathern dress 
and a helmet to piotect the diver from the watei. 
In 1721 Halley describes a contrivance of his own 
of nearly the same kind ; its object was to enable 
the diver to go out from the bell and walk about. 
He was to be provided with a waterproof dress, and 
a small diving-bell, with glass front, as a helmet 
over his head, which was to be supplied with air by 
means of a tube from the diving-bell. Kleingert, 
of Breslau, in 1798 devised a diving-dress, consist- 
ing of strong tin-plate armour of cylindrical form 
encasing the diver’s head and body; the lower 
portion of his person being clad in stout leathern 
costume. A pipe conveyed air to the diver, whilst 
a second pipe returned the air when vitiated to the 
surface. This apparatus was available only for 
depths up to 20 feet. 

The open helmet diving-di-ess was invented in 
1829 by Augustus Siebe, and marked considerable 
advance on previous attempts. This dress consisted 
of a copper helmet’ with breastplate attached, a 
canvas jacket being fastened to the latter. The 
lower part of the jacket was left open (hence the 
name), and the air escaped by this outlet, hence 
the water was only a few inches below the diver’s 
mouth, and he had to maintain a vertical positiom 
Leather hoots loaded with lead were also worn. 

In 1839 Siehe obviated the dangers attendant 
on the open dress by perfecting his close dress — a 
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'vvaterpioof costiiiiie coveriug the whole body, save 
the head and hands, of strong tanned twill and 
rubber, mth vulcanised rubber collars and cuffs. The 
helmet is made of tinned copper with thiee ciiciilar 
glasses in front; sometimes guards are added to 
piotect them. The fiont eye-piece is made to 
unscrew and enable the diver to leceive or give 
insti notions without removing the helmet. One 
or more outlet valves are placed at the back or side 
of the helmet to allow the vitiated air to escape. 

These valves 
only open out- 
wards by work- 
ing against a 
spiral spring, so 
that no water 
can enter. The 
inlet valve is at 
xhe back of the 
helmet, and the 
air on entry is 
directed by 
thiee channels 
running along 
the top of the 
helmet to points 
above the eye- 
pieces, enabling 
the diver always 
to inhale fresh 
air, whilst con- 
densation on 
the glasses is 
avoided. The 
helmet is fixed 
to the breast- 
plate below by a segmental screw -bayonet joint, 
securing attachment by one- eighth of a turn. 
In some dresses the escape valve is regulated 
at will by the diver, and enables him to vary 
the pressure, and even to float himself by closing 
the valve and inflating his dress, but except in 
the hands of a sldlled man this may prove a 
source of danger. The junction between the water- 
proof dress and the breastplate is made watertight 
by means of studs, brass plates, and wing-nuts. 
The diver carries hack and front weights, each 
about 40 lb. The hoots, made of stout leather 
with leaden soles, weigh about 16 lb. each. The 
helmet weighs about 40 lb. A life or signal line 
enables the aiver to communicate "with those above ; 
or the diver may speak to his attendant, or to 
other divers, by a telephone fitted to his helmet. 
The air-pipe is made of vulcanised india-rubber 
with galvanised iron wire imbedded. 

In the diving-dress invented by Fleuss, and 
patented by him in 1880, the diver is independent 
of supplies of air from above. A strong copper 
cylinder fastened to the back of the diver carries a 
supply of compressed oxygen, regulated at will by 
a jamb screw- valve. The carbonic acid exlialed by 
the diver is absorbed by caustic soda in a receptacle 
fixed above the copper cylinder, whilst the nitrogen 
is breathed over and over again. In this dress, 
which weighs about 26 lb., ana can be adjusted in 
a few seconds, a man may remain below the surface 
for several hours without harm. In clear water and 
at moderate depths no light is req[uired, but where 
illumination is necessary, an improved oil -lamp, 
invented by Siebe, supplied with air by a small 
force-pump, has been employed. Both arc and 
incandescent electric lights are now used for this 
purpose with most satisfactory results. Communi- 
cation is made by means of the telephone, a slate, 
or ordinary signal line. Siebe states the greatest 
depth to which a man had ever descended to be 
204 feet, ef^uivalent to a pressure of 88J lb. per 
sq, inch; but by means of later methods used oy 


the Britisli Admiralty, two officers have done 
piactical work in safety at 210 feet. Three Unite<l 
States divers have remained 5 to 27 minutes at the 
bottom at 275 feet. With still more recent ajv 
paratus, German divers have reached a depth of 
about 500 feet. Slight men of muscular build, 
with good ciiculation, sound lieaits, steady neives, 
and temperate habits, make the best divert. 

BiYining-rodf often called the Virgiila Divina^ 
the Bacillus Divuiatorius^ the Caduceus or wand 
of Merciuy, the Rod of Aaron, is a forked branch, 
usually of hazel, and sometimes of iron, or even 
of brass and copper, by means of which minerals 
and water are said to be discovered beneath the 
surface of the earth. The rod, when suspended by 
the two prongs, sometimes between the balls of 
the thumbs, indicates by a decided inclination the 
spot under which the concealed mine or spring is 
situated. It has often been used also to discover 
the authors of a crime, as by the famous Jacques 
Aymar in a case of murder and robbery at Lyons 
in 1692. Many men, even of scientific knowledge, 
have been believers in the occult power ascribed 
to this magic wand. Agncola, Sperlingius, and 
Kirchmayer all believed in its supernatural in- 
fluence. Bayle, under the word Aharis, in his 
Dictionary, gives some ingenious arguments both 
for and against the dmning-rod. It seems to 
be still believed in, not only by Cornish miners, 
but by some English civic officials, men of science, 
and other responsible persons, even in the 20th 
century. 

Most scientific authorities regard this alleged 
power of the divining-rod as due to a more or less 
unconscious delusion, the phenomena merely being 
the effect of a strong impression on the mincl acting 
through nerves and muscles. 

See Ohevreul’s Be la Baguette dwmatoire (1854), 
Langes Custom and Myth (1884), and the testing experi- 
ments near Vincennes in March 1913, and at (luildford 
in April 1913. But see also Barrett in Proc* Soc, 
Psychical Pesearch (1897, 1900), 

DivisibUity is that property in virtue of which 
the whole may "be broken up into parts. This pro- 
cess of division may be conceived to be carried on 
indefinitely so far as space is concerned. But the 
question of infinite divisibility as applied to matter 
at once raises the further question of the Atom 
(q.v.), and the Electron (q.v.). See also Matter. 
A thickly gilt silver rod has been drawm out into 
a fine wire still covered with a continuous coating 
of gold the thickness of which must have been 
about iTyu-STyiTTrth of an inch. A small particle of 
common salt placed in a flame will colour it for 
some hours ; and one grain of musk can scent, by 
its slow evaporation, the air of a room for years. 

Divisibility, in the Theory of Numbers, is 
that property of any number whereby it may be 
divided by another without remainder. To find 
the condition of divisibility of one number, N, 
by another, D.. Let N = 5© + r -f- + . . . 

+ where h, &e. aie co- 

efficients, and r is the radix of the notational scale 
( see Scales of IN otation ). Introducing D and-D 
along with 7% we may write : N =5o + ( Dh- r- D) 
+ ^2 (3> + ^ “ JD)^ -i- . . . + 

Expanding the terms on the right-hand side of this 

equation, it will appear that ^ will be an integer if 

(7*~D + . . . 6m (t^-D)’" be divisible 
byD. For example, if T’rrlO (i.e. if the number 
be given in the denary or ordinary scale), and D 
= 9, and therefore r - D = I, any number will be 
divisible by 9 if the sum of its coefficients bo, 6i, 
&;c. be so— i.e. if the sum of its digits be divisible 
by 9. Further rules found in this manner are fully 
given in Mackay’s Arithmetical Exercises, 
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DIVISION OF LABOUR 


Division, of an army, is the unit which 
contains all branches of the service, except the 
Hying corps and siege artillery. The table shows 
the war establishment of a British division in 
1914: 


Detail]. 

Officers 

Other 

Eanks 

Hoises 

Guus 

Vehi- 
cles * 

Headquarter? 

16 

67 

54 


1 

3 Infantry Bi igades . . . 

372 

11,793 

741 

24 

201 

Artillery Hea<lqiu'iiters. 

4 

IS 

20 

— 

— 

3 Field-Artillery Bn-> 
gades f 

69 

2,316 

2,244 

54 

225 

1 Howitzer Brigade , . . 

22 

733 

697 

IS 

62 

1 Heavy Batteiy 

6 

192 

144 

4 

18 

Ammunition Column . . 

15 

553 

709 



104 

2 Companies Engineers . 

16 

432 

160 

— 

38 

1 Signal Company 

5 

157 

80 

— 

12 

1 Cavalry Squadron. . . . 
Supply Tram 

6 

153 

167 

— 

3 

26 

402 

378 

— 

146 

3 Ambulances 

30 

672 

198 

— 

69 

Total 

585 

17,4SS 

5,592 

100 

S85 

At Base 

IS 

1,732 

16 

— ■ 

— 


Exclusive of guu-carriages and bicycles. Of the latter tliere 
are 275, and 9 motor-cycles. 

The infantry ‘guns’ are machine-guns. Tent 
supply is not provided for in the normal establish- 
ment, Ammunition is provided by a series of 
reserves— -for infantry companies on pack-cobs, for 
batteries in 6-horse wagons, for battalions in 2-horse 
carts, for infantry and artillery brigades in 4-horse 
and 6-horse wagons, for the whole division in a 
horsed ammunition column, which is kept filled 
by an ammunition park of motor-lorries working 
from the advanced base. Tlu'ee days’ rations for 
men, and two days’ forage for horses, are earned, 
chiefly by the supply train (horsed), which is kept 
filled by a motor supply column. 

In large foreign armies, Japan excepted, two 
divisions, similar to, but weaker than, the British, 
constitute an Army Corps A cavalry 

division is composed of a number of Brigades 
(q.v.), with horse-artillery batteries, squadron of 
engineers, ambulances, and a signal squadron. 

Naval Division , — For convenience of command 
and manoeuvimg a fleet is divided into two, three, 
or more divisions, and each division into two sub- 
ilivisions. Each division is commanded by a flag- 
oliicer. 

^ Division of JL^houv is based on the prin- 
ciple that industry can be best carried on when 
each man has a special work to do. Constant 
practice in doing the same thing leads to a peifec- 
tion which could not otherwise be attained. The 
classical illustration of it in the histoiy of political 
economy is that of pin-making as given by Adam 
Smith : ‘ One man draws out the wire, another 
^ third cuts it, a fourth points it, 
a fifth grinds it at the top for receiving the head ; 
to make the head requires two or three distinct 
operations ; to put it on is a peculiar business ; 
to whiten the pm is another ; it is even a trade 
by itself to^ put them into a paper ; and the im- 
portant business of making a pin is in this manner 
divided^ into above eighteen distinct operations, 
which m some manufactories are all performed 
by distinct hands.' In this way ten men could 
make about 48,000 pins in a day, whereas, if 
they worked separately and independently, they 
eei-tainly could not each of them have made 
twenty, peihaps not one pin in a day. Adam 
bmith oners the following reasons why the division 
of labour secures g 2 *eater efficiency : ‘ First, the in- 
crease of dexterity in every particular workman; 
secondly, the saving of the time which is commonly 
lost in passing from one species of work to another; 


and lastly, the invention of a great number of' 
machines which facilitate and abridge labour, and 
enable one man to do the work of many.’ Econo- 
mists believe, however, that Smith has laid too- 
great stress on both tlie second and third of the 
above reasons. 

Though the name of Adam Smith has been so* 
closely associated with the principle of the division 
of laboui', the impoitance of it had been recognised 
before, notably by Plato in his EepMic, and by 
Adam Ferguson in his History of Civil Society. 
And it is hardly necessary to say that the inven- 
tion of labour-saving machinery has rendered the 
example of the principle which he drew from pin- 
making almost entirely obsolete as an illustration 
of the existing methods of industry. (A good 
example of division of labour is given under Cut- 
lery ; an ordinary three- bladed pocket-knife goes 
thiough more than a hundred processes ; siinilaily 
with needles. Pins, which were made in thousands 
thiough the co-operation of human hands, are now 
turned out in millions by the aid of machinery. 
In modem industry very little is due to the direct 
operation of the human hand ; almost everything is 
done by a macliine. The development of steam 
and electricity as the motive powers, both of pro- 
duction and exchange, has along with the parallel 
development of machinery completely revolution- 
ised the conditions of industry, necessitating a 
division of labour on a far wider basis than that 
contemplated by Adam Smith. At the pres<mt 
day it is not a mere question of personal adapta- 
tion, but of local, national, and international litneHs 
and specialisation for carrying on dittereiit forms 
of industiy. Differences of climate and of other 
natural conditions, as well as differences of in- 
dustrial development, impose upon nations a most 
comprehensive division of labour. 

This division of labour, it must be obvious, has as 
its necessarjr complement an elaborate combination 
or organisation of labour. In every large industrial 
undertaking, whether it be a factory, railway com- 
pany, or any other, the highest efficiency can }»e 
attained only when, every man having ins i)ropci- 
woik to do, each man’s work effectually contributes 
towards the general result. It is only throngli the 
wise selection of the fittest persons for each class of 
work, and their special adaptation to it, that such 
an organisation can be maintained. Thus the 
division of labour is only a factor in the wider 
problem of the organisation of labour, necessary to 
the success of every great industrial undertaking. 
See Labour. 

But while the division of labour is necessary 
towards an efficient industry, economists recognise 
that it has many disadvantages. It is attended with 
a monotony of occupation, which is not favourable 
to the development of the general intelligence and 
capacity of the workmen. Each man can perform 
his own narrow function, and beyond that his skill 
does not go. The monotony itself is most painful, 
especially under the long hours of work whicli pre - 
vail in so many countries. But the worst feature of 
all is that through the changes which so frequently 
occur in the industrial world, owing to the introduc- 
tion of new machinery and other causes, the class 
of work .to which the men have been trained may 
be entirely superseded- The most striking iii- 
stances of this in the history of English industry 
was hand-loom weaving, rendered obsolete by tlio 
introduction of the_ power-loom. Workmen thus 
trained and specialised have a great difficulty in 
finding, and in adapting themselves to, any other 
form of occupation. 

Division of Labour, a conception borrowed 
from Economics and introduced into Biology by 
Milne-Edwards, to describe the difierence of lunc- 
tion exhibited by the individual members of an 
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Hydractiiiia ecbinata 
(after Allmaix) : 


animal colony, or by the different oigans, tissues, and 
“ cells of a single organism. The figure of a hydioid 
colony, Hydractinia, shows how members, prim- 
arily and fundamentally the same in stmcture, be- 
come set) apart as nutritive, reproductive, sensitive, 
and protective. The same division of labour or pre- 
dominance of special functions in different indi- 
viduals is beautifully illustrated in the Siphono- 
pliora— such as the Portuguese Man-of-war (q.v.). 

At a much higher 
. level, vhdd illustra- 

cc> tions of the same 

found 

ft, among the social 

^ I \1 Ants (q.v.) and Bees- 
Vv05'^ ^ I (q-v.)- But division 

yS/ \l I 

ml W’l' essential 

\|! ™r) every organism 

T^;lv , I -V/rV' mass or cell, it 
V possible for 

* external and intei « al 
'4 ■ W' ' 5 certain 

portions become 
contractile, 
others more sensi- 
■ tive, others more 

nutritive, and so on 

HyJraotmiaeolimate ^, 3^11 

(after ^man). Volvox, the 

tive; r, prottfctive ; and d, seiisi- inequality in tliecon- 
tive individuals. ditions becomes more 

marked; the inside 
cells are not in the same state as their outside 
neighbouis; they thus become seats of different 
vital piocesses, and distribution of function or 
division of labour is the lesult. The same process 
mav be traced in the gradual evolution of tissues 
and organs, as also in tlie development of special 
^persons’ witn limited and preponderant functions 
in animal colonies. When the predominance of 
some function lias been established, it brings "with 
it difference of structure. This differentiation or, 
when it concerns a colony, polymorphism is the 
structural side of the physiological fact of the divi- 
sion of labour. See COLONIAL ANIMALS, DXMOil- 
PHLSM, HyDROZOA, &C. 

I>ivorce is the disruption of the legal tie 
between husband and wife. The desire to ob- 
tain a release from the matrimonial bond has 
^existed under all systems of law or custom. In 
^early times, such release was often permitted on 
very easy conditions. The Romans of the late 
republic and the empire permitted divorce at the 
wull of either spouse; but a husband divorcing 
without cause forfeited the wife’s clowiy. The 
Emperor Constantine \vas the first to prohibit 
divorce at the mere will of the parties ; after some 
fluctuations in the state of the law, the grounds 
which would justify husband and wife respectively 
in divorcing w^ere settled by Justinian. These 
changes in the law were partly due to the intro- 
duction of Christianity. 

The Jewdsh law of divorce is contained in Dent, 
xxiv. 1-4. The Christian view of maixiage is de- 
clared in Matt. xix. 9; Mark, x. 9-12; Luke, xvi. 

] 8 ; and 1 Cor. vii. Marriage was held by the early 
Christians to be a sacred tie, not to be dissolved 
except for unfaitlifulness. By the canon law it was 
regarded as a sacrament, and the tie could not be 
broken, even in the case of adultery, except by a 
papal dispensation. In cases of misconduct, a 
separation a mensd et thoro might be decreed ; or 
if the maniage had not been regularly contracted, 
it might be declared null. <*6 initio. Suits for I 


separation, or for a declaration of nullity, belonged 
to the ecclesiastical courts. These rules of the 
canon law were not uniformly adopted by European 
states; but in 1562 the Council of Trent estab- 
lished in Catholic countries the rule that marriage 
should he deemed indissoluble, even after adulteiy. 

Many of the Refoimers disputed the Catholic 
view of marriage. For reasons stated by Milton 
in his tract on the subject, they permitted a 
certain liberty of divorce. But in En^and the old 
rule held its'giound till 1857-58 ; marriage could 
only be dissolved by a special act of parliament. 
A husband petitioning for such an act was required 
first to sue for a separation, and to bring an action 
for damages against the seducer of his wife. 
Divorce, therefore, was possible only for the 
rich. 

By an Act of 1857 the jurisdiction in divorce and 
matrimonial causes was transfeiTed to a new civil 
court, which since 1873 has formed part of the High 
Court of Justice, Probate, Divorce, and Admiralty 
Division. A decree of divorce may now be pro- 
nounced by a single judge, trying the case with or 
wdthout a juiy ; but the decree is a decree nisi 
(Le. a decree, unless cause be showm to the con- 
trary), which cannot be made final until six 
months have elapsed. A husband may obtain a 
divorce on the ground of his wife’s adultery; he 
may also obtain damages against the co-respondent. 
Tffl 1923 a wife might obtain a divorce on the ground 
of the husband’s adultery only if aggravated by 
ciuelty, incest, bigamy, rape, &c., or by deseitiou 
without cause for two years The law was therefoie 
unequal as betw'eeu husband and wife; a leason 
given for the inequality was that unfaithfulness 
on the part of a wife throws doubt on the legiti- 
macy of the children of the marriage, while un- 
faithfulness on the part of the husband does not. 
A strong commission, presided over by Lord Gorell, 
considered the whole subject, and in 1912 reported 
in favour of equality of the sexes, and of greater 
facilities for the poor. The majority favoured 
extension of the grounds of divoice. Bills framed 
to give effect to the commission’s recommendations 
failed to become law ; but the Matrimonial Causes 
Act (1923) placed the wife on the same footing as 
the husband.* Meie desertion, however long con- 
tinued, is not ground for a divorce, but for an 
action for restitution of conjugal rights. The 
husband may be ordered to pay an alimentary 
allowance to his divorced wife ; and the court may 
make oiders in respect of the custody, maintenance, 
and education of the children of a dissolved inai- 
riage. A petitioner who is himself or heiself in 
fault is not entitled to the remedy of divoice ; tims, 
the petition of a husband may be dismissed on the 

g onnd of lecrimination, if he has hiniself been un- 
ibhful ; and if the wife, as sometimes happens, 
refuses to press the countercharge, it may be the 
duty of the King’s Proctor to intervene and call 
the attention of the court to the facts. The peti- 
tion may also be dismissed on the ground of collu- 
sion or connivance, if, for example, the husband 
has encouraged another man to make improper ad- 
vances to his wife ; or on the ground of condonation, 
if he has continued to cohabit with her after dis- 
covering her offence. Similar rules apply to the 
petition of a wife. ^ The confession of an accused 
party is evidence against him or her; but proof 
of this nature ought to be received with caution. 
If the respondent is of unsound mind, and there- 
fore unable to plead, the petitioner will not be 
allowed to proceed with his case. Divorced per- 
sons are free to marry again ; they cannot require 
a clergyman of the Churcli of England to maiiy 
them; but a clergyman who refuses must^ermit 
the use of his church for the purpose. 

In Scotland, since the Reformation, the courts 
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have decreed divorce, on the petition of either 
spouse, on the ground of adultery. An Act of 1573 
makes desertion without cause for fom* years a 
ground for an action of adherence ; and, if redress 
is not obtained by that means, decree of divorce 
may be pronounced. It is not permitted that 
marriage should take place between offending 
parties. In case of divorce, the offending party 
forfeits all pecuniary benefit which might accrue 
from the marriage ( see Aliment ) Separation may 
be obtained on the ground of ill-usage, and perhaps 
desertion. Bars to divorce are condonation, con- 
nivance, collusion, but not recrimination. 

In France divorce was established during the 
Revolution, abolished under the Empire, and re- 
stored by a law of 1884, which permits husband or 
wife to claim a divorce on the ground of adultery, 
cruelty, or conviction for any infamous crime. In 
most 'Protestant countries divorce is granted for 
adultery, and other reasons. In all Mohammedan 
countries divorce is extraordinarily easy for the 
husband, a few words of repudiation practically 
sufficing to loose the marital bond. 

In America the laws of the States vary. In 
South Carolina divorce is entirely unknown. In 
most of the States, adultery, iH-usage, and. deser- 
tion are now regarded as good reasons for divorce ; 
in some, drunkenness, imprisonment, and even 
incompatibility of temper are added to the list. 
There are in the United States no ecclesiastical or 
other specially constituted matrimonial courts ; as 
a general rule, the civil courts have jurisdiction to 
dissolve the marriage of a party who is a citizen 
thereof, or domiciled therein. 

Questions frequently arise as to the competency 
of a court to annul a marriage contracted in 
another country on grounds which would not in 
that country be regarded as sufficient. As a 
general rule, the courts of a country have juris- 
diction in matrimonial causes over all persons 
bond Jid& domiciled therein. But the English 
comts would probably refuse to recognise the 
dissolution of an English marriage 1^ a foreign 
court on grounds not held sufficient in &gland. 

See S. B. Kitchin, A History of Divorce (1912); the 
Reports of the Divorce Commission (1912); also Mae- 
EIAOB, ADULTBET, HuSBAND AND 'WlPB* PARENT AND 
Child. 

]>iX 9 John Adams, American statesman and 
soldier, born in Boscawen, New Hampshire, 24th 
July 1798, was appointed cadet in 1812, and 
lieutenant in 1814, and while on the staff of 
General Jacob Brown studied law, afterwards being 
admitted to the Washington bar. In 1828, with 
the rank of captain, he resigned his commission ; 
in 18.30 he was appointed adjutant -general, and 
from 1839 to 1840 was secretary of state and super* 
intendent of schools for the state of New York. 
He was for four years a democratic United States 
senator, and secretary of the treasury from 1861 to 
the end of Buchanan’s administration. At the out- 
break of the civil war he raised seventeen regiments, 
and in July 1861, with the rank of major-general of 
volunteers, he took command of the Department 
of Mai-yland, where he rendered effective service to 
the cause of the Union ; from 1863 to the close of the 
war he commanded the Department of the East. 
He was appointed minister to France in 1866, and 
elected governor of New York by the Republicans 
in 1872. He died in New York City, 21st April 
1879. His memoirs were published (1883) by Ms 
eldest son, the Rev. Dr Morgan Dix. 

or Dixie’s Land, a term which came, by 
a popular error, to be identified with the South and. 
Southern institutions during the civil war. It is 
derived from a Northern negro refrain, which was 
sung in New York about the beginning of the 19th 
century, and which expressed the supposed regrets 


of the slaves of a man Dixie, who had shipped his 
slaves to the South as the abolition sentiment 
grew stronger. This rude chant afterwards was 
developed into the melody that for a time became 
the rival of Yankee Doodle, 

Dixmiiyde (Fr. Dixmude\ a small town of 
West Flanders, on the Yser, was, with its church 
of St Nicolas, almost entirely destroyed in the 
Great War. 

Dixon^ William Hbpwoeth, an English 
writer and traveller, was born in Manchester, 30th 
June 1821, early became a merchant’s clerk, but 
soon determined to devote himself to a literary 
life. He had already written much, and even 
edited for two months a Cheltenham paper, when 
in 1846 he settled in London. In 1854 he was 
called to the bar, but did not practise. A series 
of papers, published in the Daily News, on The 
Literature of the Lower Orders,’ and another on 
* London Prisons,’ attracted considerable attention. 
The latter reappeared in a volume published in 
1850. Before this, but in the same year, he pub- 
lished John Howard, and the Prison World of 
Euro;pe, It was with difficulty he could induce a 
publisher to accept it, yet when published it went 
through three editions in one year. Dixon now 
devoted himself principally to historical biog^*aphy. 
In 1851 appeared the first edition of his William 
Penn, a work called into existence by the onslaught 
made by Macaulay on the eminent Quaker, in 
which Dixon undertook, not without success, to 
disprove the great historian’s charges. In 1852 
was published his Life of Blake, and in 1860 his 
Personal History of Lord Bacon, tv'o works which 
were indeed popular, but failed to satisfy com- 
petent critics. From 1853 to 1869 Dixon was 
editor of the Athenmum* ^ His books of travel, all 
bright and interesting, include The Holy Land 
(1865), New America (1867), Fi'ce Russia (1870), 
The White Conquest (1875), and British Cy 2 ')rn$ 
(1879). His Spiritual Wives he issued in 1868. 
Accused of indecency in his Free Russia, he 
brought an action for libel against the Pall Mall 
Gazette, and was awarded a farthing damages. 
His historical works include Her Majesty^s Tower 
(4 vols. 1869-71), The History of Tioo Queens 
( Catharine of Aragon and Anne Boleyn ; 4 vols. 
1873-74), and Royal Windsor (1878-80). His 
novels are unimportant. He died suddenly in 
London, 27th December 1879. 

Dixon Entrance^ a strait on the west coast 
of North America, separating Queen Charlotte 
Islands from the Prince of Wales Archipelago, and 
so dividing British territory from a part of Alaska. * 

Dizful, a town in the Persian province of 
Arabistan, about 190 miles AV. of Ispalian, on the 
river Diz, here crossed by a handsome bridge of 
twenty arches. It has over thirty-five sacred 
tombs, and nearly as many mosques ; but half the 
town consists of subterranean excavations in the 
rock, on account of the heat. It has a large trade 
in indigo, and is noted for the manufacture of reed- 
pens, which are exported to India and Constan- 
tinople. Pop. 35,000- Fourteen miles SSW. lie 
the ruins of ancient Susa, 

DJerablus, or Jerablus. See Carchemish ; 

alsoHlTTITES. 

DJezzar (i.e. ‘butcher’), the name given, on 
account of his cruelty, to Achmed Pasha, famous 
for his obstinate defence of Acre against Napoleon 
I. He was born in Bosnia about 1735, and rose, 
tlirough murder and treason, from the condition of 
a slave to be pasha of Acre. In the beginning of 
1799 the French^ entered Syria from Egypt, and 
advanced^ from victory to victory till they reached 
Acre, which was laid siege to on the 20th March. 
By advice of Sir Sidney Smith, Djezzar was 
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induced to hold out; and such was the savage 
doggedness of his defence, that Bonaparte was 
obliged to retire on the 21st of May. He died at 
Acre in 1804. 

]>Jibutil 9 or Djibouti, a port on the Gulf of 
Aden, which, in 1890, superseded Obok (q.v,), on 
the opposite side of the Gulf of Tajurra, as capital 
of French Somaliland. The railway to Addis 
jibaba greatly increased its importance. Pop. 8000. 

Bjinn, or Jinn. See Demonology. 

Blllitrieif9 Radko, general, born a Bulgarian 
in 1859, won the battle of Lule Burgas, but dis- 
agreeing with Ferdinand’s policy, entered the 
Russian service, and in the Great War commanded 
in Galicia and later in the south. 

DmitrOYt a town of Russia, dating from 1154, 
on a tributary of the Volga, 42 miles H. of Moscow, 
%vith some trade ; pop. 10,000. 

Dnieper (ancient Bot'ysthenes), one of the large 
rivers of Europe, has its source, near the Volga 
and the Western Dwina, in certain swampy forest- 
lands in White Russia. It flows with a general 
southerly direction past Kiev, Ekaterinoslav, and 
Alexandrovsk to the Black Sea. Its embouchure 
(increased by the waters of the river Bug) forms 
a gulf nearly 50 miles in length, Avith a breadth of 
from 1 to 6 miles. Its principal afduents are 
the Desna and Soj from the east, and the Pripet, 
Beresina, and Druz from the 'west. The total 
length of the Dnieper is 1330 miles, and its drain- 
age area embraces 245,000 sq. m. Some of the 
finest provinces of eastern Europe lie within its 
basin. At Dorogobush the stream becomes navig- 
able, but below Kiev and at other points traffic 
is interrupted. Below Ekaterinoslav, mdeed, there 
are no less than sixteen rapids in the course of 
about 25 miles; but these impediments to navi- 
gation have been overcome in part by blasting. 
The produce of the southern districts is usually 
conveyed do'wn the river to ports on the Black 
Sea, but many vessels pass annually from the 
Dnieper to the Baltic by the Brest-Litoysk canal 
(50 miles) and other waterways. The important 
river-traffic is now mostly below Smolensk; the 
chief fisheries are het'vveen Kherson and the 
estuary. The stream is permanently bridged at 
Kiev only, but boat-bridges and ferries are numer- 
ous along its banks. At Smolensk, the waters of 
the Dnieper are frozen from November to April; 
at Kiev, they are ice-bound only from January 
to the end of March ; and at Kherson the river is 
frequently open all the year. See Kinburn. 

Dniester^ a river, chiefly of Rumania and 
Ukraine, having its rise in the Carpathian Moun- 
tains, in (iralicia. It separates Bessarabia from 
Podolia and Kherson, ana enters the Black Sea 
by a shallow shore lake, 18 miles in length and 5 
in breadth, between Akjerman and Ovidiopol. The 
total length of the Dniester is 650 miles, and it 
drains an area of nearly 30,000 sq. m. Its current 
throughout is very rapid, and after reaching its 
easterly bend, rushes muddy and turbid through 
a broad, flat plain. The navigation is interrupted 
by a series of falls and whirlpools near Jampol, 
Wood and grain are the chief products conveyed 
do'wn the river. Fishing -villages are frequent 
along its banks in Bessarabia. 

Do^ab (from the Sanskrit, ‘two rivers;’ cf. 
Punjab) is a term used in India for the country 
between any two rivers, but specially the space 
inclosed by the Jumna on the south-west and the 
Ganges on the north-east— a ^ace extending from 
Allahabad to the base of the Himalayas, a distance 
of upwards of 500 miles, with an average breadth 
of 55 miles. It is the granaiy of Upper India, its 
great natural fertility having been increased by the 


Ganges, Lower Ganges, and Eastern Jumna canals, 
and the extensive irrigation system which these 
render possible. It is all well cultivated, and is 
densely peopled throughout. 

Dobell, Bertram (1841-1914), after haid 
stiuggles set up a small stationer’s and news- 
vendor’s shop in Kentish Town, from wliicli deve- 
loped liis well-known book-shops in Charing Cross 
Road. He was the fiiend and discoverer of the 
second James Thomson, and had extraordinary 
success in bringing to light old literature of im- 
portance. His gieat find was Thomas Traherne. 
Smaller achievements were William Strode, and 
an unknown text of Sidney’s Arcadia. He wrote 
Sidelights on Charles Lamh^ and three volumes of 
original poems. 

DobelL Sydney, poet, was horn at Craubrook 
in Kent, 5th April 1824. His father, a vdne* 
merchant, removed to London about 1825, and in 
1835 to Cheltenham; with Gloucestershire and 
with his father’s business Sydney’s -whole after- 
life was connected. Under the intiuence of a sect, 
the ‘ Freethinking Christians,’ founded by Samuel 
Thompson, his grandfather, he developed a hot- 
house precocity, and at fifteen became engaged to 
the girl whom he married at twenty. He never 
quite recovered from a severe illness ( 1847 ) ; and 
the chief events of liis life were visits in quest of 
health for himself or his wife to Switzerland 
(1851), Scotland (1854^57), and Cannes, Spain, and 
Italy (1862-66). He died at Barton End House, 
among the Cotswold Hills, 22d August 1874. 
His principal works are The Roman, by ‘Sydney 
Yendys’ (1850); Balder (Part 1. 1854); Bonnets on 
the Jvar (1855), in conjunction with Alexander 
Smith ; and England in Time of War ( 1856 ). The 
fimt and the last achieved a success to wonder at. 
For though some of his lyrics are pretty, though 
his fancy is ever sparkling and exuberant, his poems 
as a wdiole are nerveless, superfine, grandiose, 
transcendental. ‘Spasmodic’ does hit them oft* 
better than comparison either with Shelley or with 
Donne. Professor Nichol edited his collected poems 
in 1875, and his prose works in 1876 as Thoughts 
on Art, Philosophy, and Religion. See his Life and 
Letters (2 vols. 1878), and the memoir by W. Sharp 
prefixed to his selected poems (1887). 

Dbbelii, a town of Saxony, on an island formed 
by the Mulde, 40 miles SE. of Leipzig by rail, 
with foundries, and manufactures of fire-engines, 
machines, cigars, cloth, leather, sugar, carriages, 
and pianos. Dtbeln dates from the 10th century, 
and in spite of its sufferings at the lianJs of the 
Hussites and in the Thirty Years’ War, has pre- 
served a number of interesting old buildings. Pot). 
20 , 000 . 

Do^berailf a favourite bathing-resort of Meck- 
lenburg-Schwerin, 2i miles from the Baltic, and 25 
miles NE. of Wismar by rail. It has a palace, 
dating from 1232, a large bathing establishment, 
and a chalybeate spring. Pop. 5000. 

DObereiner, Johann Wolfgang (1780-1849 ), 
professor of chemistry in Jena, and friend of 
Goethe, is remembered for what is called Dober- 
einer’s Lamp, a piece of platinum sponge which 
ignites a jet of hydrogen in the presence of oxygen. 
Dobritcli. See Bazardjik. 

Dobrizlioffer9 Martin (1717-91), bom at 
Gxatz, became a Jesuit in 1736, and from 1749 
worked for eighteen years as a missionary among 
the Guaranis and the Abipones of Paraguay. 
Afterwards he lived in Vienna, a friend of Maria 
Theresa. He was praised by Southey, and his 
LListoria de Ahiponibus (1784) was translated 
( 1822 ) by Sara Coleridge. 

Dobrovsky^ Joseph, the founder of Slavonic 
philology, was bom 17th August 1753, at Gyermet, 
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near Raal:) in Hungary, wliere bis father, a Bohemian 
by birth, was stationed in gariison. He studied 
mainly at Prague, in 1772 entered the Jesuit order, 
and was successively a teacher, a family tutor, and 
the editor of a critical journal. In 1792, at the 
expense of the Royal Bohemian Scientific Society, 
he made a journey to Denmark, Sweden, and Russia, 
to search after the fate of those Bohemian books 
and MSS. wJiich the Swedes had carried off from 
Prague during the Thirty Years’ War. Till his 
death, January 6, 1829, he was reckoned one of the 
highest authorities on all matters connected with 
Bohemian history and literature. Among his works 
are Scriptores rcrimi Bohemicaribrn (1784), a history 
of the Bohemian language and literature (1792), a 
German-Bohemian dictionary ( 1802-21 ), GlagoUtiact 
(1807), and InsiititUoms Lingim Slavonicce (1822). 
See his Life in German by Palacky (1833). 

Dobrudjo. (also spelt Do Dobrutcha, 
or, by Rumanians, Dohrogea), the south-eastern 
portion of Rumania, between the loM^er Danube 
and the Black Sea, transferred to the kinpclom 
by the Berlin Congress of 1878, which fixed the 
southern limit at a line from Silistria on the Danube 
to Mangalia on the sea-eoast. A slice from Bul- 
garia wvis added by the war of 1913. The iioilh- 
east of this region is occupied by marshes and the 
delta of tile Danube ,* the rest mostly a treeless 
steppe, too dry for farming, on which large lieids 
of cattle, horses, and sheep are raised. The climute 
is malarious and unwholesome, and the inhabitants 
are a feeble folk. Rumanians and Bulgarians aie 
the most numerous ; many Circassians formeily 
settled here, Tatars and Turks having since 1878 
gone to Turkish territory ; but there are still many 
Turlis and Russians, and some Germans. 

Henry Austin, poet, was born at 
Plymouth, ISfcli January 1840. He was educated 
at Beaumaris, Coventry, and Strasburg, and at 
first intended to follow the profession of his father 
—a civil enMeer — but in 1856 entered the Board 
of Trade, where he remained till 1901. In poetry 
he ]jractise<l especially the more artificial fonns 
of Irench verse, the rondeau, the ballade, and 
the villanelle. In these he showed rare perfec- 
tion of form, often informed with true natural 
pathos, and revealed genuine satirical strength. His 
chief collections of verse axe Vignettes %n Bhyme 
and Vers de BocUt6 (1873), Proverbs in Porcelain 
(1877), At the Sign of the Lyre (1885), The S%m- 
dml^ (1890), Bemh Brocade (1892), The Story of 
JZosina (1895), and CVenmwa Yo^«m(1901), The 
Old ^ World Idylls ( 1883 ) consisted in great pait 
of pieces selected from blie first two. A collected 
edition of his poems ^vas published in one volume 
in 1897, In prose Dobson published Lives of 
Hogarth, Pieldiiig, Steele, Bewick, Goldsmith, 
Horace Walpole, Richardson, Fanny Burney 
(1903), and others. He >vrote the critical notices 
of Hood, Gay, Praed, and Prior for W ard's ‘ Eng- 
lish Poets’ (1880),- contributed articles on the 
three last named, and on Fielding, Goldsmith, 
Hogarth, and Richardson to Chcmihevs^s BncyclO’^ 
pmdia; and edited Eighteenth -century Essays 
(1882), Gay’s ( 1882), The Vicar of Wahejield 
(1883), Le Barhm' de Siville (1884), Selections 
from Steele (1885), and Fanny Burney’s Dmi'y 
and Letters. His Eighteenth -century Vignettes 
appeared in 1892-96, A Paladin of Philanthropy 
in 1899, Side -walk Studies in 1902, BosalhcCs 
Jo%imal in 1915, Later Essays in 1921. He died 
2nd September 1921. 

BolbsOBy William, portrait-painter, was boni 
in London in 1610, and succeeded Vandyck as king’s 
serjeant'painfcer and groom of the pnvy chamber. 
He attended fche king at Oxford, where he painted his 
^ portrait, and those of the Prince of Wales, Piince 


I Rupert, and other members of the court. The fits- 
[ tui bances of the time and his own careless habits 
threw his affairs into confusion, and he was im- 
piisoned for debt, and died in poverty, 28th October 
1646, shortly after his release. His finest portraits 
are lifelike and well executed, resembling those of 
Vandyck. Examples are pieserved at Coombe 
Abbey, Bridgewater House, Devonshire House, the 
National Portiait Gallery, and at Hampton Court, 
where is the excellent painting of himself and wife. 

Doce'ttie (from the Gr. dokedi ‘I appear or 
seem’) was the name given in the early cliurch to 
those heretics who held that the human nature of 
Jesus Christ was a semblance and not a reality. 
The docetic tendency originates in the oriental and 
Alexandrian notion that matter is as such imperfect 
and impure; and the Gnostic and Manicluean 
heretics found it impossible to conceive the essential 
union of the divine nature with a body composed 
of matter. The difficulty was got over in one of 
three wayts: the body of Christ was cither con- 
sidered a real earthly body, but nob belonging 
essentially to his nature, and only assumed for a 
time ; or it was declared to be a mere ai)pGaraiu‘.<^ 
or illusion (as by Marcion, the Ophites, the JMani- 
choeans); or, finally, it was believed to l)e a 
heavenly body, composed of ethereal suhstance, 
though having the appearance of being mat<3ual 
(as % Basilides, Bardesanes, Tatian, ValontiiuO* 
Clement of Alexandria and Origeu are most free 
from traces of Docetism; the Ih’iscilliauists and 
Bogomiles may be reckoned amongst tlic pocelfc.^ 
See Gnosticism, and the works on the History of 
Dogma. 

Bock* The large genus llume-x of the onhu’ 
PolygonacecD is usually divided into Docks and 
Sorrels, the latter distinguished not only by tindr 
peculiarly acid taste, but by hastate leaves ami 
usually dioecious flowers (see vSonuifiL); tho.s(3 of 
the docks proper being generally hermaphrodite. 
They are large perennial Ixerbaceous })lants, native's 
chiefiy of temperate climates, with largo generally 
lanceolate or ovate leaves, and pankloH of small 
greenish fiowers. They have great tap-roots, and 
are with difficulty eradicated from pastures. 'rin*y 
also multiply rapidly by seed. The l)ost mode of 
dealing with’ them is generally f on n< I to be. repeated 
cutting away of their leaves and shoots, by which 
the plants are killed. Many of the species prfjfcr 
watery places. Several of the Euro]>oan mu3s hav<j 
found their way to North America, where they have 
reinforced the indigenous species as t.roublesomo 
weeds. The large astringent roots of various si )o,v ies, 
notably of the Great Water-dock (B. hydro- 
lapathum)^ as also of the Monk’s Rhubarb (B, 
atpmus), were much esteemed in ruediciuo until 
superseded by more powerful remedies. They have 
also been used in dyeing. 

Bocl £9 an inclosure for the accommodation of 
shipping, of which there are three principal typos— 
wet docks, with entrances that can be closed ; (idal 
docks, being harbours or basins with unclosed en- 
trances ; and dry, or graving, docks, to contiun a 
vessel out of the water for repair* Floating docks 
{ire a type of dry dock. 

At moat ports, and particularly at British ports, 
a system of either wet or tidal docks is required, in 
order to provide the necessary sheltered quayage- 
space for shipping. There are, however, certain 
ports naturally endowed with a large and more or 
less sheltered deep-water basin, small tidal range, 
and absence of strong currents ; and at such ports, 
as, for example, New York, the construction of wet 
or tidal docks is not required. But dry or flonting 
docks are a necessary part of the equipment of 
every large modern port. 

It is at ports wdiere there is a great rise and full 
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of tide, such as Liverpool or Bristol, where the 
range of tide is over 30 feet, or on the Thames, 
where it is over 20 feet, that wet docks are most 
necessary. AYhen the range of tide is small, how- 
ever, as on the east coast of North America, where 
it varies from 1 foot 8 inches at Baltimore or Gal- 
veston to 9 feet 6 inches at Boston, there are no wet 
docks, strictly speaking, but simply tidal basins 
excavated to a great depth under the low-water 
level. As the cost of dock walls and quays in- 
creases enormously with each additional foot of 
depth of foundation, it will he understood that, 
where there is a large tidal range and where 
shipping of great draft is to be accommodated, 
a tidal quay- wall will be very costly in comparison 
with a wet dock quay-wall, which would be less in 
height usually by nearly the amount of the tidal 
range. Owing to the increased draft of shipping in 
recent years, engineering costs govern the choice 
between the two types even more largely than 
hitherto. Generally at ports where the tidal range 
exceeds about 12 feet, a system of wet docks is con- 
structed in preference to a system of tidal basins 
or open quays. 

Wet docks are basins in which the water is main- 
tained at a level nearly constant, being usually 
that of high-water of the tide. Entrance is gener- 
ally gained by means of a Lock (q.v.), having two 
sets of gates separated by the length of the largest 
vessel using the dock. Vessels can thus enter or 
depart during a considerable period when the state 
of the tide outside is within a few feet of the level 
of the water in the dock. Occasionally arrange- 
ments for locking can be made to pass in vessels at 
any state of the tide. Frequently, for the sake of 
economy both in space and in cost, locks have only 
one set of gates, so that vessels can enter or depart 
only at or very near the hour of high-water. 

The use of wet docks enables vessels always to 
keep afloat, tlius avoiding straining by taking the 
ground; also, they save vessels from moving ver- 
tically up and down the quays with the rise and 
fall of the tide, thus securing that the quays shall 
not be sometimes too high and at other times too 
low for convenience in shipping and discharging 
cargoes. On the other hand, time required to lock 
vessels out and in wet docks, and the trouble of 
enter ing the dock, are inconveniences. 

Wet docks are usually surrounded by quay or 
wharf walls of masonry or concrete, but where the 
chief purpose is for laying up vessels and not for 
loading or unloading, the shore-margin is some- 
times only a natural sloping beach. For keeping 
up the water-level in a wet dock pumping is some- 
times resorted to, but feed- water reservoirs are occa- 
sionally constructed. The tendency of the bottom 
to silt up by deposits of fine mud is of common 
occurrence, particularly in some situations, and 
dredging or some other means must be employed 
from time to time to keep the dock reasonably clear. 
Small docks are occasionally emptied for the purpose 
of cleaning. Bock-gates, when on a small scale, 
are opened and closed by means of chains worked 
by hand, but when on a large scale they are 
operated by hydraulic or electric machinery. Small 
dock-gates are constructed of timber, but wide and 
deep dock entrances are closed either by steel gates 
or by a single steel caisson or sliding door. 

An example of a large modern wet dock is the 
new Royal Albert Bock, London. The new wet 
dock extends over an area of 64 acres, has a length 
of 4500 feet, a breadth varying from 500 feet to 700 
feet, and a -depth of water of 38 feet over the 
greater part of its area. The design piovicles berth 
accommodation simultaneously for fourteen of the 
largest ships entering the Port of London. Entrance I 
from the river Thames is gained through a look 
800 feet long by 100 feet wide, divisible into two 


compartments and conti oiled by three pairs ot 
hydraulically operated steel gates, while a passage- 
way 100 feet wide connects the former Albert Bock 
with the new dock. A conspicuous feature is the 
increased quayage obtained by the construction 
parallel to the south wall of seven leinforced con- 
crete jetties, each 520 feet long, and connected with 
the quay by a bridge, thus allowing barges to pass 
freely between the jetties and the quay wall. The 
jetties are equipped with cranes of various capa- 
cities, chiefly 3 -ton, electrically opeiated, with 
an outreach capable of transfening cargoes from 
vessels either into harges lying alongside tlie quay 
or on to the quay itself. Two auxiliary seli- 
piopelled floating derricks of 100 tons and 10 tons 
capacity deal with unusually heavy loads. Exten- 
sive storage accommodation is piovided, with rail 
and road facilities. On the noith side theie aie 
three two-storey reinforced concrete waiehouses, 
each 1100 feet long by 120 feet wide, and on the 
south side there aie seven single-storey steel sheds, 
from 480 feet to 520 feet in length and 120 feet in 
breadth. A graving dock, 750 feet long, is situated 
at the end of the wet dock, and is fitted with 
extensive ship - repairing plant. This dock is 
emptied by electric pumping machineiy of 1760 
horse-power, discharging the water tliiough two 
pipes 48 inches in diameter. 

An instance of a wet dock designed for a par- 
ticular trade is that constructed at Ellesmere Port, 
at the sea end of the Manchester Ship Canal. This 
dock is designed specially for the safe handling of 
highly inflammable oil traffic. Every care has been 
taken in its lay-out and construction to prevent out- 
break of fire. The dock is in an isolated situation 
on the north side of the canal, and is capable of 
accommodating one large oil-tank ship, and for 
easy access is placed at a convenient angle with 
the canal. The dimensions are : length, 600 feet ; 
width, 100 feet ; depth of water, 30 feet ; and width 
at entrance, 80 feet. In order to prevent spread of 
burning oil or escape of oil, the vessel to be dis- 
charged is shut off fiom the canal tiaffic by means 
of a floating reinforced concrete caisson, 82 feet 
6 inches long, placed across the dock entrance. 
The depth of caisson is only 10 feet. While the 
vessel is discharging no fires or lights are permitted 
on board, and the crew is removed. Steam 
generating plant ashore supplies steam through 
underground pipes to operate the shines pumps for 
discharging the oil. The storage-taiiks belonging 
to various oil companies being on the south side of 
the canal, the oil supply-pipes are led under the 
bed of the canal by a tunnel, 6 fee fc in diameter and 
466 feet long, cut in sandstone. The tunnel ter- 
minates in a vertical shaft 60 feet deep at each 
end, the one shaft being 6 feet and the other 8 feet 
in diameter. 

Tidal docks require no particular description; 
they are merely basins surrounded by quay- walls, 
and having open entrances permitting the free ebb 
and flow of the tide, as at Glasgow, Greenock, 
Shanghai, and Southampton. The Port of Glas- 
gow consists of a series of tidal docks, which are 
situated on the river Clyde some 16 miles above 
Greenock, Being of the open type, they are open 
to traffic at all states of the tide, and congestion in 
the channel at times of high-water is thus obviated. 
The total water-area of the port, only 75 acres in 
1873, is now 640 acres, and the total length of 
quayage, which includes numerous wharfs on the 
river side, is about 11 miles. The largest docks are 
Princes Bock, Queen's Bock, and Rothesay Bock. 
Princes Bock has a water-area of 35 acres, and a 

S area of about 40 acres, including sheds and 
Three basins, together with a canting 
basin, have a depth of from 20 feet to 25 feet at 
low-water, or 12 feet deeper at high-water, and 
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give a combined quay length of 3737 yards. Berth - 
age for vessels ot the largest class is provided at 
the west quay, which is 1000 feet long. The cost 
•of this dock, completed in 1897, was £996,000. 
Queen’s Dock is on the north side of the river, 
opposite Princes Dock. The area covered by its 


three basins is 34 acres, and the quayage is 3334 
yards. The north quay is 1891 feet, and the south 
quay 1668 feet in length, and the general depth at 
low-watei is 20 feet. The capital cost was £902,000. 
For coal and uon-ore trarfic Rothesay Dock is 
situated seveial miles farther down the river from 



Olasgow. This dock has two basins, which together number of privately owned graving docks on the 
liave an area of 20 acres, the inner basin being 1735 liver, there are three graving docks belonging to 
feet long, and the total quayage is 2045 yards. The the port authorities, which are situated beside 
depth of water is 25 feet at low- water, and 364 feet Princes Dock. New York Harbour forms a large 
at high-water. Rothesay Dock was opened in 1907 natural tidal basin, the port works consisting of 
at a cost of £574,900. In addition to the large many narrow piers up to 1350 feet in length, and 



Pig. 2. — ^Plan of the Canada Basin and its connections, Liverpool. 


200 feet in breadth, which, extending out to deep venient for shipping if made deep enough to keep 
water, have hitherto provided all the quayage vessels afloat at low- water ; but with tides of con- 
necessary for shipping. siderahle range they are attended with the dis- 

With small ranges of tides, tidal docks are con- advantage of large vessels grounding at low-water. 
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and owing to the large volume of water, geneially 
more or less turbid, which enters at every tide, 
they are much more liable to silt up than are wet 
docks. For leinovmg muddy or soft deposits the 
plan is sometimes resorted to of releasing a reserve 
ol water with a sudden gush fiom an inclosuie at 
the inner end of the dock. This scouring action is 
usually confined to clearing small docks or basins 
and their approach channels, and the method is of 
most ejfiect when carried out about the period of 
three-quarters ebb of the tide. 

Dry docks or graving docks are used for the 
purpose of laying vessels dry for examination or 
repairs. The earliest giaving dock was a bed or 
‘ grave ’ dug on tlie shore for receiving a vessel at 
liigh- water or spring- tides, the excavations being 
then protected from ingress of water by an aitificial 
bank thrown up at time of low- water. As ships 
increased in size, dry docks became essential 
works, and all modern poits, dockyards, ^ and 
ship-repairing establishments are equipped with a 
generous supply of dry docks. A dry dock, how- 
ever, rarely earns any reasonable interest on its cost. 
It is remarkable that the first principles involved 
in early dock construction still obtain, develop- 
ment lieing confined to larger dimensions, details 
of construction, and elaboration of equipment. 

Dry docks may have their entrance either from 



Fig. 3. — Section showing principle of Dry Dock. 


a wet dock or from a tidal harbour or sea or river, 
but the former is usually the more convenient 
aiTangement, as it admits of vessels being docked 
or taken out independently of the state of tide and 
free from the disturbance of currents, and gives 
more economical design of entrance and gates. 
These dry docks are built of good water-tight 
masonry or of concrete. The entrance is closed by 
means of a Caisson (q.v.) or by a pair of folding 
gates, pointing outwards to exclude the water. 
When the tidal range is great, the bottom of the 
dock may be placed above low-water level so that’ 
the dock can be run dry without pumping, but gener- 
ally, when the rise of the tide is small, the bottom 
is well below tliat level, in which case pumping is re- 
quired for emptying the dock in about three hours. 
The floor may be level or may slope slightly for 
drainage purposes towards the sides and entrance. 
The keel of the vessel to be docked rests on wooden 
blocks fastened down to prevent them floating, and 
built up to such a height, about 5 feet, as to admit 
of the shipyard workers getting under the vessel’s 
bottom. Side-shores are put in to keep the vessel in 
an upright position, and blocks are fitted under the 
bilges as soon as possible after the water-level has 
been lowered. The sides generally consist of stone 
steps, called altars, the purpose of which is to fix 
the lower ends of the shoves and also for the con- 
venience of supporting the workmen’s scaffolds. 
Bock sides are now usually steeper than shown 
in fig. 3, the use of altars being modified, and the 
lower part of the wall being vertical. Dry docks 


may be made long enough to liold several vessels 
at one time, being divided longitudinally, but it is 
a more economical arrangement to have a system 
of several docks of different dimensions. The same 
pumping- niachmeiy and other equipment, such as 
an unusually large crane, can be made to serve two 
docks if they are built close together in parallel. 
A dry dock is now frequently designed so as to 
allow foi futuie extension, and in several British 
docks the caisson at the entrance is arianged to 
give additional length for accommodating a particu- 
larly long vessel. 

In addition to adequate pumping-machinery, dry 
docks are equipped with cranes of vaiious outreach 
and power, capstans to assist in making the en- 
tiance, and entrance gate -opening machinery. The 
operating power is hydraulic or electric, and a 
supply of water, light, steam, and power for rivet- 
ing, &c., is available all ovei the dock area. The 
workshops should be arranged close to the dock. 

The following table gives the dimensions in feet 
of various large British dry docks with depth over 
the sill at high-water of spring-tides : 



Length. 

Breadth 

Depth 

Liverpool— Gladstone 

1050 

120 

43 

II —Canada 

926 

94 

32 

Southampton— Trafalgar 

912 

100 

35 

Thames— Til bury 

846 

78 

35 

ir —King George V. 

760 

100 

34 

Immingham 

740 

56 

23 

^ voiimouth 

879 

100 

85 

Clyde— No. S 

911 , 

8S 

27 

Belfast Thompson 

864 1 

96 

36 

Bosytli— Naval 

860 

109 

40 


At the Port of Liverpool there are twelve dry 
docks that can hold vessels over 500 feet long. At 
Rosyth Naval Dockyard four dry docks can accom- 
modate vessels over 830 feet long. One of the 
largest dry docks is at Taranto, in Italy. Its 
length of 820 feet can be lengthened to 1150 feet, 
its breadth at entrance is 134 feet, and depth 40^ 
feet. At Havre a dry dock is 1030 feet long, 125 
feet in breadth, and 28 feet deep at low-water 
spring-tides. 

The use of the graving dock is frequently super- 
seded in the case of small harbours by that of 
an inclined Slip (q.v.). These slips are also a 
useful adjunct to a general dock system, but they 
are seldom designed to accommodate vessels over 
1500 tons. 

Floating docks were originally built of timber 
and of small size, and are a development of the 
gridiron formerly used at several tidal ports. This 
consisted of a frame of timber, over which vessels 
were floated at times of high-water, and grounded 
upon it during the ebb tide. A partial examina- 
tion was then made at low- water, prior to dry dock- 
ing of the vessel for repairs, if seen to be necessary. 
Tiie earliest floating docks took the form of a laige 
timber box, with a flap door falling down at one 
end, which was closed after entrance of a vessel, 
and the water was pumped out. On account of 
their lack of stability, and from the fact that they 
could be used only in shallow water, the use of the 
timber dock was limited, but the introduction of 
iion for shipbuilding rendered practicable the con- 
struction of floating docks of large dimensions, and 
capable of working in deep water. 

The early history of floating docks is marked by 
the numerous accidents wliidi accompanied their 
development. Some were wholly lost by storm or 
capsizing, or proved unmanageable when completed. 
Even at the present day the slow process of towing 
a floating dock in the open sea, as frequently has 
to be done, from its place of construction to its 
destination, is attended with great difficulty and 
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considerable chance of disaster. Though few are 
in existence in Britain, the floating dock has several 
advantages over the graving dock, Avhich may make 
it more suitable for particular port conditions. It 
can be more quickly built, is cheaper, and its cost 
is accurately known, there being no uncertain foun- 
dations to be dealt with. It is cheaper and requires 
less pumping. It can be more easily lengthened, 
and its position can be changed; and, if it be- 
comes unsuitable, it can be sold. On the otlier 
band, it requiies a wide and deep basin to lie in. 
It is not so accessible for workmen, being off-shore, 
and its equipment in large cranes and convenience of 
woi kshops cannot be so complete. Its moorings are 
of difliculty, and it may require extensive repairs. 

Laige British floating docks are the naval docks 
on the Tyne and at Portsmouth, which aie capable 
of lifting 32,000 tons, being 680 feet long and 113 
feet wide at entiance, with available depth of 36 
feet when submerged. Floating docks have been 
built with lifting capacities of 45,000 tons, and 
even of 60,000 tons. 

Dochisationj or the conversion of tidal livers into 
wet docks, may sometimes be cairied out with 
advantage in suitable conditions. The water-level 
at the quays is held up by the construction across 
the river of a ban age with entrance-locks. 'Where 
more depth at low- water is required at the river 
quays, dockisation may lender unnecessary e.xten- 
sive dredging, thus exposing existing quays to 
less risk than would be the case if dredging were 
lesorted to, possibly below the levels for which 
they were designed. The enormous expense of 
wholesale reconstruction of quayage is thereby 
avoided, but the advantages or otherwise of the 
dockisation of British tidal rivers is one of the sub' 
jects on which, in recent years, there has been shown 
to be much difference of opinion among engineers. 

Cost of docks i as already stated, varies greatly 
with additional depth of foundation of the quay- 
\valls, and has even been estimated as varying as 
the cube of the depth available for shipping. The 
problem of providing facilities at a port for larger 
ships has frequently to be faced, and it is a serious 
one for dock authorities, as the necessary works 
are usually clearly unremuneralive, and, as the 
largest vessels trading to any poit are few in 
number as compared with the average-sized vessels 
trading, the cost will fall to be met by the smaller 
trading vessels. The two large commercial vessels, 
the Majestic and the Leviathan^ the former being 
"SIS feet long, 100 feet beam, and 39 feet draft 
loaded, can be accommodated at only one British 
graving dock— the Gladstone Dock at Liverpool. 
But ports intending to attract in the near future the 
largest vessels are looking to having to provide docks | 
ana facilities for ships of 40 or even 45 feet draft. 

The cost of dock construction varies greatly at 
<Ufferent ports, the depth and nature of the founda- 
tion for the quay -walls being the main items 
governing the cost. On the Clyde, quay -walls 
have cost about £40 per lineal foot of length for 
60 feet depth of wall, and this cost is half that of 
a quay -wall of approximately similar depth at 
Antwerp. The cost of a quay-wall of over 70 feet 
deep constructed at Southampton, where unusual 
engineering difficulties of construction had to be 
faced, has been calculated at about £150 per lineal 
foot of length of wall when completely equipped. 

Dock equijpmeyit is of extreme importance to ship- 
ping, and its adequacy is essential at a large modern 
port. The requirements of shipping, so far as docks 
are concerned, are : ease of access from sea to ample 
sheltered quayage, speedy facilities for loading and 
discharging cargoes, for transport to and from the 
quays, and for bunkering, provisioning, and repairs. 
The enormous expense of dock extensions can fre- 
quently be avoided by improved facilities in equip- 


ment, which are particularly called for, owing to 
increased wages and labour difficulties at ports. 
The tonnage dealt with at many ports is now enoi-- 
iijous. At Glasgow over 10 million tons of goods 
are dealt with annually, and the annual income 
fiom dock dues amounts to ovei one million pounds. 
For Liverpool the coriespondiiig ligures a^e 50 per 
cent, greater. 

The method of dealing with cargoes differs at 
the various poits. It can be dischaigod straight 
on to the quays, as at Liverpool, being deliveied 
directly into lailway waggons or other \'chicles for 
land transport. It can be dealt with ]>y watei 
transpoit, the vessel discharging into lighters along- 
side, as is the procedure with a large pioportion of 
cargoes at London. In the case of the extende<l 
Albert Dock, the system of discharge is a combi- 
nation of both methods, the ship’s gear discharging 
into lighters and the dock gear discharging aslioie. 

A usual manner of dealing with general eurg<M*s 
is with quay cranes of under 3 tons capacity "witli 
net slings — one crane opposite each hatch. Iflie 
average weight of most packages is under 31^ cv ts., 
and laiger loads can best be taken by floating 
cranes of from 3 to 20 tons capacity. At Liverpool, 
self-propelling floating cranes have been providtnl 
for lifts up to 200 tons. 2000 tons a day is a g<»od 
rate of discharge for general cargoes. 

Particular bulk cargoes where the (piantities a-re 
large, goods about the same dimensions, and tiaflic 
is regular, are best dealt with by special appliances. 
Grain can be dealt with by conveyor or 

probably best by pneumatic suction. For discharge 
the grain can be sucked from hold, automati<‘a.lly 
weighed, and delivered loose into barges or directly 
into sacks. At IMontreal, grain eleva^toi's can de- 
liver 80,000 bushels per hour, and a vessel can b<' 
loaded up under twenty-four hotirs with a full 
cargo of, say, a quarter of a million bushels.^ At 
Sydney, the grain silos have a capacity of million 
bushels. Frozen meat is dealt with by conveyor 
belt between ship and special storage sheds. < ’oal 
is dealt with by grabs or by raising and tipping 
the railway waggons. In discharging oil a pipe 
line can be laid under water and the oil enn he 
pumped ashore, the vessel anchoring at a dolphin 
at the end of the pqie line. Other bulk cargoes 
frequently handled by special means aie ore and 
timber. Cargoes of tananas from the West Indh’s 
are handled by special arrangements at A vonmouih. 

Most dock appliances are best operated by elec- 
tricity, which gives power usually always ready, 
and affords greater flexibility o*f movement for 
cranes and greater economy when opfn*ating at 
loads less than the maxinmni. 

See Proceedings of the XmtilAition of CirH JSngimrn. 

Docket (from the same root as dock^ * to cut off 
or clip’), a small piece of paper or parchment, con- 
taining a brief or summary of a large writing. All 
attestations or declarations annexed to written 
instruments are called dockets, more particularly 
those that are done by a Notary (q.v.). 

Beck Warrants are orders or authorities for 
the removal of goods and merchandise warehoused 
in the various docks. The orders are granted by 
the proper officer at the docks, on ap;^ication <!f 
the importer, in favour of any one whom the latter 
shall name. Careful rules as to obtaining warrants 
are laid down by the East and West India Dock 
and the London Dock Companies. These rules are, 
in a great measure, followed by the other dock 
companies in the kingdom. Unless the rules are 
complied with, goods will not be delivered from 
the docks. Warrants may be o))tained for either 
the whole or a part of a cargo consigned. A 
warrant may be assigned by the holder. A single 
warrant may also, at the desire of the holder, m 
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dmded. into smaller wai rants, and these also may 
he assigned. In case a waiianb is lost, a new 
wauanb will not be issued bill the loss has been 
advertised, and the holder furnish the company 
with an engagement to indemnify them lor any 
loss which may arise. 

Bockwra, or Dockwray, William, a mer- 
chant who in 1683 devised a new penny postal 
system in London, was alternately favoured and 
peisecuted by the authorities, and died in poverty 
about 1702. See Post-office. 

3>OCkyardSa Under the names of the several 
towns wlieie the royal dockyards aie situated those 
establishments aie briefly noticed. 

A large number of men-of-war aie built by the 
government at one oi other of the dockyards at 
Portsmouth, Plymouth, Sheeiness, Cliatham, and 
Pembroke; but Eosytli dockyard is principally 
used for repairs. Each of these establishments 
comprises slips on which the ships are built, 
docks in wliich they are kept, and all tlie appli- 
ances for fitting tliem out for sea. Boat-build- 
ing and mast- making are also carried on; and in 
some, though not all of the yards, rope-making, 
sail -making, anchor- forging,^ block-making, and 
oblier manufacturing operations connected with 
the finisning and furnishing of ships. Theie 
are also arrangements connected with the stor- 
ing of guns, torpedoes, and other munitions 
of war. At Plymouth, Gosport, and Deptfoid 
are large establishments for victualling the navy ; 
while machinery is repaired and constructed in 
the dockyards proper. To enable ships to be 
repaired and refitted abroad, there are royal 
dockyards at Gibraltar, Malta, Bermuda, the 
Cape of Good Hope, and Hong-kong. Dock- 
yards are maintained by the various Dominion 
4 iuthorities at Sydney, Halifax, Esquimalt, and 
Bombay. Haulbowline is now maintained by the 
Irish Free State authorities. Since the creation of 
a steam-navy, and the large substitution of iron for 
wood in shipbuilding, an increasing proportion of 
the royal ships are built in private yards. All 
the royal dockyards are Uiider the Admiralty, and 
each is governed by a distinct set of ofiiccis respon- 
sible only to that department. The chief oflicer, 
called the superin tendeut, is always a naval oflicer 
—an admiral at the larger yards, a captain at 
Slieerness and Pembroke. The superintendent 
controls all the other officers, and all the artificers 
and labourers employed; examines the accounts, 
airthorises the payments, and is responsible for 
the stores. When a new sliip is to oe bxiilt, or 
other work executed, the superintendent receives 
general instructions from the Admiralty, while 
special instructions are conveyed to other officers 
more immediately concerned wdth the actual work- 
ing. Engineers and electricians form an impoidjant 
art of the establishment. ^ The artisans of the 
ockyards comprise shipwrights, platers, black- 
smiths, caulkers, joiners, smiths, millwrights, 
block-makers, sail-makers, rope-makers, &c. ; while 
under these is a large body of labourers. 

The general direction of the royal dockyards is 
under the superintendence of the Controller of the 
Navy, under whom are many professional and 
technical officers. See also Coaling Stations. 

In the United States there are ‘ navy yards ’ 
arid naval stations. Navy yards are Boston, Mass. ; 
Charleston, S.C. ; Mare Island, Calif. ; New York, 
N. Y. ; Norfolk, Ya. ; Philadelphia, Pa. ; Ports- 
mouth, N.H. ; Puget Sound, Wash. ; Washington, 
D.C. Naval stations are Cavite (Philippines); 
Culebra (Porto Rico) ; Guam ; Guantdnamo 
(Cuba); Key West, Fla.; New Orleans, La.; 
Newport, R.L ; Pearl Harbour (Hawaii); St 
Thomas (Virgin Islands) ; and Tntuila (Samoa). 


The great naval centres of Fiance aie Clieiboiug, 
Biest, Loiient, Rochefort, and Toulon. Germany 
had till 1919 three ports of war— Kiel, Danzig, and 
^yilhelmshafen. Of these, Danzig was made a fiee 
town tinder the League of Nations. Tiieste and Pola 
were the A ustro- Hungarian naval hai boui s. These 
became Italian in 1919. Russia has Cionstadt 
aiidNikolaieffathonie, and Vladivostok in Sibeiia. 
Italy has iSpezia, Najdes, Venice, Taranto, Castel- 
lamare, and Pola; Spain, Perrol, Caitagena, and 
Cadiz. Japan has Yokosuka (destroyed by eaibh- 
quake, 1923), Kiire, and Sasebo. See Arsenal. 

I>©Ct01“ (Lat. doccre^ ‘to teach’), a teacher. 
Originally the word doctor was used to signify a 
teacher in general, and it was not till the 12tli 
century that it became the highest univeisity title 
of honour for the learned. It had frequently 
appended to it in those eaily days some additional 
expression intended to characterise the peculiar 
gift of its possessor. Thus, Thomas Aquinas was 
called the Doctor Angelicus ; Boiiaventuva, the 
Doctor Serapliicus ; Alexander de Hales, the Docf or 
Irrefragabilis ; Duns Scotiis, the Doctor Suhtilis ; 
Roger Bacon, the Doctor Mirabilis; William Occam, 
the Doctor Iiiviucihilis or Singulans ; Josepli Ger- 
son, the Doctoi Cliiistianissimiis ; Thomas Biad- 
waidine, the Doctor Profundus ; Adam Marsh, 
the Doctoi Illustiis; Raymond Lully, the Doctor 
Illuminatus ; St Bernard, the Doctor l^Iellifluus ; 
Heniy of Ghent, the Doctor Solennis ; and the like. 
Formal promotions to the university degree of 
doctor leg um commenced at Bologna about 1130, and 
the learned Irnerius, the regeneiator of the Roman 
law at that period, is said to have introduced 
the ceremonial ‘which was afterwaids universally 
adopted. The university of Paris almost imme- 
xliately followed in the footsteps of Bologna. In 
England the doctorate was not introduced till 
the following century. Originally the degree, 
which is more modern than those of bachelor and 
master, wms granted only in law and divinity ; in 
medicine it was not granted till the 14th century ; 
in philosophy, science, literature, and music, only 
quite recently. The doctor's degree is granted 
either on examination, and after the ancient form, 
at least, of publicly defending a learned thesis in 
Latin has been observed, or else it is an honorary 
degree, conferred in consideration (>f the general 
reputation of the recipient for eminence in some 
particular branch of learning, philosophy, or 
science. The doctorate of laws (whetlier in the 
form of LL.D,, Lequm Doctor; D.C.L., Doctor of 
Civil Law; or J.lJD., Doctor Utrvusque Jtms, 
Doctor both of Civil and Canon Law) is especially 
wont to be conferred on eminent men honoris causa 
tantum; the D.D. is often distinguished rather 
as a pastor or public man than as a divine; 
the doctorates of medicine, science, and music are 
usually for ascertained professional attainment. In 
Germany, learned ladies occasionally shared the 
honours of the doctorate; and now universities 
generally, there and elsewhere, give women doctors’ 
degrees. It was a special honour to Cardinal Cullen 
that, before he was ordained priest, the pope con- 
feirecl the doctor’s hat on him with his own hand. 
See Degree, University, Women. 

Doctors’ Conunons, formerly the college of 
the doctoi's of civil law in London, situated in St 
Bennet’s Hill, St Paul’s Cliurchyard. It was 
founded by Dr Henry Harvey, Dean of the Arches, 
in 1568, previous to which time the doctors had 
lived in Paternoster Row. The original building was 
burned in the great fire in 1666, when the doctors 
i*emoved for a time to Exeter House In 1672 the 
Commons was rebuilt, and the doctors returned to 
their former quarters. The college was incorporated 
by royal charter in 1768. The persons practising 



32 


DOCTRINAIRE 


DODDER 


in Doctors’ Commons were the doctois, called in the 
ecclesiastical courts advocates, and the proctors, 
whose duties weie analogous to those of solicitois. 
Both doctors andpioctors were admitted fiat of 
the Archbishop, and introduced to the Dean of 
Arches in court by two persons of their own degree, 
in their robes. The robe of the doctors was scarlet, 
with a hood tiimmed with taffeta or white minivei. 
In 1857, on the establishment of the Divorce Court 
and Probate Court, the charter of Doctors’ Commons 
was surrendered, and the corporation was dissolved, 
the advocates being merged in the general body of 
the bar, and the proctors becoming solicitors ; the 
last-surviving advocate died in 1912. The couits 
which sat at Doctors’ Commons weie the Court 
of Admiralty (q.v,); the Prerogative Court, whose 
powers were bransferred to the Probate Court ; the 
Court of Delegates, whose powers are now exercised 
by the judicial committee of the Privy-council ; and 
two other ecclesiastical tribunals, the Paeulty Court 
and the Archdeacon’s Court. The Court of Arches 
also sat in the same place. The buildings of the 
College of Advocates weie demolished in 1867 ; and 
in 1874 the Doctors’ Commons Will Office was 
removed to Somerset House. 


pamphlets appeared in profusion, and even Dr 
Johnson, the most rigid of moralists, if the kindest 
of men, lent the unhappy man the great influence 
of his suppoit. The sermon preached to his fellow- 
prisoners in Newgate and his final appeal to the 
king were both composed hy Johnson, whose final 
letter to Dr Dodd, when his awful doom was 
certain, thrills throughout its grave phrases with 
rofoundest pity. The king refused to pardon 
is foimier chaplain, and Dr Dodd Avas hanged, 
27th June 1777. Of his numerous writings tlie 
Beauties of Shakespeare (1752) was long popular, 
and Thoughts in Prison is still interesting. See 
A Famous Forgery^ by Percy Fitzgerald ( 1865). 

Dodder [Cuseuta\ a widely distributed genus 
of phanerogamous parasites, usually regarded as 
degenerate Convolvulacese, and forming the ty])e 
of a small sub- order Cuscutacese. Being entirely 
parasitic, they have lost all trace of leaves, even 
the cotyledons of the embryo being no longer dis- 
tinguishable, while chlorophyll is almost completely 
absent. The seed germinates very late in spring, 
and as the seedling rises from the ground its tip 
soon begins to show the sweeping movements of 
circumuutation of a climbing plant. If no host be 


Doctrinaire^ a term used of pedantic and un- 
practical views, as opposed to a policy based on 
precedent, prudence, laissez faire, or expediency. 
It was applied in France, in 1816, by the reactionary 
couit-paity to those who suppoited scientific doc- 
trines of constitutional liberty against the arbitrary 
Avill of the monarch. This party, which had its 
rallying-point in the salon of the Due de Broglie,! 
was led in the Chamber by Koyer-Collaid, and 
supported in the press by De Barante, Guizot, and 
Villemain. At the Bevolution of 1830 they became 
the advisers of Louis-Philippe. 

Doctrine. See Dogma, 

Dodabetta. See Ghats. 

Dodd« William, clergyman and forger, was 
born, 29th May 1729, at Bourn in Lincolnshire; 
entered Clare College, Cambridge, as a sizar, in 
1746, and graduated as fifteenth in the mathe- 
matical tripos, 1749-50. Shortly after, he lemoved 
to London, married, took orders, and ere long be- 
came a popular preacher. His sermons in behalf 
of public charities were particularly successful; 
those preached as chaplain of the Magdalen 
Hospital attracted all the fashionable ladies of 
London. Dodd next published a series of edifying 
books, edited the Christian Magazine^ and became 
in 1763 one of the king’s chaplains, and soon after 
LL.D., and tutor to Philip Stanhope, nephew to 
Lord Chesterfield. His habits had always been 
very expensive, and his large income as a success- 
ful preacher and writer did not save him from 
driftu^ hopelessly into debt. He purchased Char- 
lotte Chapel in Pimlico, and had all his wonted 
success, but an anonymous letter of his wife to 
the Lord Chancellor’s wife, offering a large sum 
for the rich living of St George’s, Hanover Square, 
led to Dr Dodd’s name being struck off the list 
of chaplains (1774), and his wife’s being taken off 
by Foote in a farce as ‘Mrs Simony.’ Dodd left 
England for a time, and was Avell received by his 
pupil, now Lord Chesterfield, at Geneva, and 
presented to the living of Wing in Buckingham- 
shire. After his return he sunk deeper and deeper 
into financial difficulties. He sold his chapel in 
1776, and in the February of the following year 
offered a stockbroker a bond for £4200 signed by 
Lord Chesterfield. It was discovered that the 
signature was a forgery, and Dr Dodd was at 
once arrested. He refunded great part of the 
money, but was nevertheless sent to trial, con- 
victed, and sentenced to death. Extraordinary 
efforts were made to secure a pardon ; petitions and 



Dodder, attached to a Geranium and Ivy-plant. 


in the neighbourhood for it to take up its quarters 
on, it falls to the ground, but retains its vitality 
for some weeks, by which time a victim may 
probably have germinated. As soon as it touches 
a living plant it twines firmly round it, and a 
series of small wart-like adventitious roots are 
developed, from the# centre of each of which a 
bundle of suctorial cells force their way through the 
epideimis and cellular envelope into the bast, and 
press against the woody tissue of the host. The 
portion of the dodder stem below this attachment 
now dies off, and there is then no longer any 
connection with the ground. The growing point 
again circumnutates until it finds a new base of 
attachment upon the same or a different stem of 
the host, there to repeat the formation of suckers. 
In this way a tangled skein of threads is formed 
over which, late in the season, the flowera develop 
in dense clusters, and the ripened seeds are shaken 
out of the capsule by the wind, or gathered with 
the crop. This parasite is often very injurious, 
particularly in Germany, Avhere the fields of flax, 
clover, and lucerne sometimes show well-marked 
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atches completely desolated by the pest; these 
ave simply to be mown down and buried befoje 
new seed has set; while pains must be taken to 
procure clover-seed pure from those of the parasite. 
The temperate species are all annual, but G. 
verrucosa and other tropical forms are perennial. 
It is a remarkable circumstance that Cassytha, 
a totally um elated oriental genus of Lauracete, 
has not onljr assumed the same general mode of 
life and twining, leafless habit, but germinates and 
penetrates in a precisely similar way. 

]>0dldridge9 Philip, a great nonconformist; 
di\ine, was born in London, 26th June 1702, the 
twentieth child of a well-to-do oilman of good 
descent. The Duchess of Bedford, to whom his 
uncle was steward, offered him an education at 
either university and provision in the church ; but 
though dissuaded by Calamy, he determined to 
enter the nonconformist ministry on the advice of 
the famous Samuel Clarke. He was educated at 
a theological academy at Kibworth in Leicester- 
shire (afterwards removed to Hinckley), presided 
over by John Jennings, a man not only of great 
intellect, but of uncommon breadth and toleration. 
In 1723 Doddridge became pastor of the dissenting 
congregation at Kibworth. After declining several 
invitations from congregations whose rigid ideas of 
orthodoxy he felt would, be uncongenial to him, he 
settled in 1729 at Northampton as minister and 
president of a theological academy. Here he con- 
tinued to preach and train young students for the 
ministry till shortly before his death, which occurred 
October 26, 1751, at Lisbon, whither he had gone 
for the benefit of his health. Doddridge was a man 
of the most amiable character, deep piety, and ex- 
tensive accomplishments. He was at once liberal 
and evangelical, and with all his religious earnest- 
ness and enthusiasm had humanity enough for such 
‘ levities ’ as cards and tobacco. His principal work 
is The Em and Progress of EeUgion in the Soul 
(1745). His hymns have carried his name over 
the English-speaking religious world, perhaps the 
best known being ‘Hark, the glad sound,’ and ‘0 
God of Bethel, by whose hand.’ His Coirespond- 
ence and Diary was edited by his great-grandson 
(5 vols. 1829-31). See also Stanford’s Memoir 
(1880). 

Dodecanese ( Gr., ‘twelve islands’), the islands 
of Kasos, Karpathos, Kharki, Tilos, Symi, Nisyros, 
Astropalia, Kos, Kalymnos, Leros, Lipsos, and 
Patmos, which, with Rhodes and Castellorizo, Italy 
seized in the war with Turkey, and retained as a 
pledge for the fulfilment of the terms of the tieaby 
of Duchy (1912). By the treaty of Sevres (1920) 
all these islands were to be ceded to Italy, and by 
the Tittoni-Venizelos agreement of the same date 
(revoked by Italy in 1922), the Dodecanese was to 
be passed on to Greece. The treaty of Lausanne 
( 1923 ) gave all to Italy, Area of the twelve islands, 
455 sq. m. ; pop. 64,000, nearly all Greeks. 

Bdderleiii9 Ludwig, philologist, bom at Jena, 
19th December 1791, studied at Munich, Heidel- 
berg, Erlangen, and Berlin, and in 1815 was 
appointed professor of Philology at the academy of 
Bern. In 1819 he went as second professor of 
Philology to Erlangen, where in 1827 he became 
first professor and also director of the philological 
seminaiy. He died there, 9th November 1863. 
His principal works were on Latin synonyms (6 
vols. 1826-38), on Latin etymology ( 1836 ana 1841), 
a Homeric glossary (3 vols. 1850-58), and editions 
of the Iliad, Tacitus, &c. 

Dodgsoii9 Rev. Charles Lutwidge (‘Lewis 
Carroll’), was born at Daresbury, near Wai ring- 
ton, 27th Jan. 1832, and, entering Christ Church, 
Oxford, graduated B.A. in 1854 with a fiist-class 
in mathematics- He was elected a student of his 
college, took orders in 1861, from 1855 to 1881 was 
159 


mathematical lecturer, and died 14th January 
1898. He published some valuable mathematical 
works on Plane Trigonometry ( 1861 ), Deter- 
minants (1867), Euclid and his Modern Rivals 
(1879) Ctiriosa Mathematica (1888-93), &e. As 
Lewis Carroll ( whom he carefully distinguished 
from his other self) he issued in 1865 Alice's Adven- 
tures in Wonderland, which, with its continuation 
Through the Looking-glass (1872), has become a 
nursery classic; Phantasmcngoria (1869), Htintmg 
of the Snark (1876), Doublets (1879), Rhyme? and 
Reason? (1883; new ed. 1897), A Tangled Tale 
( 1886), Game of Logic ( 1887), and Sylvie and Bruno 
(1889-93). Symbolic Logic (1896), however, bore 
the name of Lewis Carroll. See Life by Collingwood 
(1899), Williams’s Bibliography (1924). 

DodmgtO]i9 George Bubb, a ‘person of im- 
poitance in his day,’ was born plain Bubb in 1691, 
the son of an Irish fortune-hunter or apothecary, 
and took the name Dodington in 1720, on inherit- 
ing a fine property from his uncle. Resolved ‘ to 
make some figure in the world,’ he had got into 
parliament in 1715, and from 1722 to 1754 sat for 
Bridgwater. Otherwise, he was always changing 
his place, from Walpole’s service to the Prince of 
Wales’s, from his to Argyll’s, anon hack to the 
Prince’s, and so on : his one good action, that he 
spoke up for Byng. He was sometimes in office, 
hut oftener out of it ; and he had not long reached 
the goal of his ambition, a peerage with the oitle 
Baron Melcombe, when he died at Hammersmith, 
28th July 1762. A soi-disant Maecenas, he passed 
for something of a wit and poet, but is best remem- 
bered through Browning’s Parleying, and by his 
posthumous Diary ( 1784), that odd self-revelation of 
a flunkey. See a study by Lloyd Sanders ( 1919 ). 

Dodo [Didus ineptus), a large bird which used 
to inhabit Mauritius, but became extinct some time 
after 1681. It appears to have been allied to the 
pigeons, was a little larger than a turkey, and 
incapable of flight. Our knowledge of the bird is 
derived from the reports of travellers, from pictures, 
and above all from the skeletons disentombed in 
1866. It appears also to have been sometimes 
brought alive to Europe. The bill was large, longer 
than the head, and covered for half its length by soft 
naked skin. The end of the bill was hooked and 
turned downwards. The wings and the tail were 
rudimentary. The feathers seem to have been gray, 
with yellow on the wings and tail. The legs were 
short, thick, and scaly. It probably lived in the 
thick, tropical woods, and fed on vegetable materials* 



Supposed figure of the Dodo. 


The extermination seems to have rapidly followed 
the Dutch colonisation of Mauritius. The bird was 
helpless and stupid^ and withal good for eating. 
The hungiy domestic animals brought by man 
doubtless helped to destroy the haple^ dodo. 
Though a conspicxious example, the dodo is by no 
means the only bird which has been extenninated. 
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in part at leasts by human carelessness. The 
solitaire {Pezophaps sohtarius) of Rodriguez is 
another well-known case. 

There are rude figures of the dodo in several 
works of the 17th century, and in particular one, 
evidently superior to the rest, in Bontius (edited 
by Piso, 1658) — who calls the bird Dronte or 
Dodaers — which perfectly corresponds with the 
descriptions given of it, with a painting pieserved 
in the Biitisn Museum, said to have been drawn in 
Holland from the living bird, and with a representa- 
tion of it discovered by Professor Owen in 1838 in 
Savery’s picture of Orpheus and the Beasts at the 
Hague, which he thinks ‘must have been copied 
from a study of the living bird.’ The skeleton 
has been partially reconstructed, and described by 
Professor Owen. Many bones of this extinct bi, d 
were discovered in 1865, when extensive marshes in 
the island w’^ere partially drained. There are bones 
at Paris, Copenhagen, and Haarlem. A foot of 
the dodo is amongst the valued treasures of the 
British Museum. In the Ashmolean Museum at 
Oxford are a head and foot; but the stuffed 
specimen to which these belonged was allowed to 
decay, and destroyed in 1765 by orderof the curators. 

See Strickland and Melville, The Dodo and its Kindred 
(1848); Owen in vol. vi. of Trans, Zool, Boc,; andL. W. 
Rothschild’s Extinct Birds (1907). 

Dodo'Ba, the seat of the oldest Greek oracle, 
was situated in Epirus, in one of the wildest 
districts south-west of the Lake of Janina. The 
Greek and Egyptian accounts of its origin differ. 
The priests of Egyptian Thehes related that two 
holy women were canied off from that city by a 
party of Phcenieians, one of whom was sold in 
Libya, the other to the Greeks, and that these 
women founded the oracles at Bodona and Ammon. 
The inhabitants of Bodona related that two black 
doves took their flight from the city of Thebes, I 
in Egypt, one of which flew to Libya, the other to | 
Bodona ; that the latter perched upon an oak, and I 
with a human voice commanded that an oracle ! 
should he founded on the spot. Herodotus thought 
that if the Phoenicians did actually carry off 
the two women already alluded to, one of them 
was probably sold into Greece ; that the strange 
language and dark complexion had caused them to 
be likened to birds ; and that when they became 
acquainted with the Greek tongue, they were said 
to have spoken with a human voice. Later 
authors ascribe the founding of the city to Beu- 
calion. The sanctuary itself was dedicated to 
Zeus, who made known his will by the wind rust- 
ling through the boughs of a grove of lofty oaks or 
beech trees. This was interpreted by the priests, 
who were termed Selloi or Selloi, The goddess 
Bione, by some said to be Aphrodite, by others 
Hera, afterwards appeared by the side of Zeus, and 
the place of the priests was occupied by priestesses 
{Peleiades)t who announced the will of the deity. 
Bodona, though not equal in renown to Belphi, 
was yet frequently consulted on occasions of im- 
jportance both by the Spartans and Athenians. 
Though the city was destroyed in 219 B.c. by the 
.^tolians, it recovered at a later period, and was in 
existence in the 6th century a.d. See Bodom et 
ses Buifies, by Carapanos (1878). 

I^odlslcys Robert, author and publisher, was 
born in 1703 near Mansfield, in Nottinghamshire. 
His father, who was a schoolmaster, apprenticed 
him to a stocking- weaver ; but the hoy was so ill- 
treated that he ran away, and was afterwards en- 
gaged as footman. ^ His leisure he gave to reading, 
and at length published in 1732*a volume of poems, 
entitled A Muse in Limry, which was patronised 
by many fashionable ladies. His next production, 
The Toy Shop^ a dramatic piece, was submitted in 


manuscript to Pope, who undertook to recommend 
it to Rich, the manager of Covent Garden Theatre, 
under whose management it was acted in 1735 
with great success. With his profits, and the 
interest of Pope, who helped him with £100, 
Dodsley now commenced business as a bookseller, 
and was very successful, but still continued to 
write bright and successful plays, as The King and 
the Miller of Mansfield (1737), Sir John Cockle at 
Court {11 The Blind Beggar of Bethnal Green 
(1741), and Bex et Pontifex (1745), which were le- 
pnhlished in a collected edition of his dramatic 
works with the title of Trifles ( 1748 ). Meantime, 
he was^ conducting his business with such ability 
and spirit, that in the course of three years after 
commencement, he was in a position to buy copy- 
rights. In 1738 he bought London from the yet 
unknown Johnson for ten guineas, and among the 
other famous authors for whom he published were 
Pope, Young, Akenside, Lord Chesterfield, Horace 
Walpole, Goldsmith, and Shenstone. Among his 
schemes were The Museum (1742-47), a collection 
of historical and social essays; The Preceptor, a 
book of instruction for the young ; and tlie Annual 
Begister, started in 1759, and long edited by Burke. 
Dodsley’s most successful work was a tragedy called 
Cleone ( 1768 ), which was acted at Covent Garden 
mth extraordinary success. With Cleone he closed 
his career of dramatic authorship. Doclsley’s name 
is now chiefly remembered on account of his Select 
Collection of Old Plays ( 12 vols. 1744 ; 2d ed. by 
Isaac Reed, 12 vols. 1780 ; Sd. ed. by J. P. Collier, 
13 vols. 1825-28 ; 4th ed. by W. C. itazlitt, 15 vols. 
1874-76); and his Collection of Poems by Seoeral 
Hands (Z vols. 1748; C vols. 1758). Bodsley died 
on a visit to Spence at Burham, 25th Becember 
1764. He was not only an honest and able, but an 
amiable man. See Knight’s Shadows of the Old 
Booksellers (1865), Austin Dobson’s EighUenih 
Century VigneUes (2d series, 1894), and R. Straus's 
Bobert Bodsley (1910). 

]>oe 9 a female Beer ( q. v, ), in contrast to buck. 

!Doe» JOHJiT, in Law, the fictitious plaiutitt* in 
ejectment, whose services (like those of Richard 
Roe, his opponent) are dispensed with since the 
abolition of the fiction. See Ejectment. 

Doesborgll {Brusmbm^g), a fortified town in 
the Netherlands, province of Gelderland, at the 
confluence of the Old and New Yssel ; pop. 5000. 

]>og, the i>opular name of the Cams familmris of 
Linnseus, as well as of several more or less closely 
allied forms. The word is not co-extensive with any 
zoological term, hut all the animals to which it is 
applied belong to the family Canidie (q.v.), which 
may he defined as digitigrade carnivora, with small 
head, pointed muzzle, somewhat contracted neck, 
slightly compressed body, and slender legs ; foi*e- 
feet hearing five, hinder four toes, claws not re- 
tractile, hair thick, tongue smooth, anal glands 
wanting, a gland often present at the root of the 
tail. The teeth usually consist of three incisors, 
one canine, and four premolars (teeth which «are 
preceded by temporary or milk molars) in each jaw. 
The flpper jaw has twm, the lower three molars on 
each side. The last premolar of the upper jaw, 
and the first molar of the lower jaw are decidedly 
larger than any of the others, and bite against one 
another; they are known as the ‘carnassials.’ 
The distribution of the Canidm is universal ; many 
are nocturnal or 'Senii-nocturnal ; they run swiftly 
and persistently, swim well, and climb and leap, 
though not so well as the cats. Their senses arc 
^nte, especially that of smell, and they possess 
higher mental qualities than those of any other 
animal. They frequently combine to procure food, 
and live on other mammals and bir&, devouring 
fresh meat or carrion with equal avidity; some 
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kinds will also eat reptiles, fish, crabs, insects, and 
various kinds of vegetable matter. The period of 
gestation is sixty-three days ; usually from four to 
eight (occasionally as many as twenty) pups are 
produced at a birth. These are blind for ten or 
twelve days, and are tended with the greatest 



Section of Sknll of Dog ; 

a, incisor teeth; 6, canines; c, premolars; d, molars; e, hyoid 
bone. 

solicitude by the mother, though the father is 
sometimes inimical to them. Full growth is 
attained in about two years, the average term of 
life being ten or twelve, and very rarely more than 
twenty years. The oldest fossil form is Cayiis 
parisiensis, from the upper Eocene period. The 
■creatures thus characterised are separable into 
three categories: (i.) Wolves (genus Canis)^ 
•characterised by the round pupil of the eye and 
the tail having dependent hairs, (ii) Foxes 
(genus Vnlpes), characterised by a slit-like pupil 
find a bushy tail. Certain minor, but constant, 
differences in the skull have been pointed out 
by Huxley, (iii.) The Eared-fox (genus Otoc/yor^ 
or Megalotis). 

I. The category of wolves (Canis) comprises 
(1) The Domestic Dog (C, familiaris), which is, 
to quote the perhaps extravagant words of Cuvier, 
‘the most complete, the most singular, and the 
most useful conquest ever made by man.’ The 
•origin of this subjugation is shrouded in im- 
memorial antiquity. Almost the earliest human 
beings of whom we have any record seem to have 
been accompanied by dogs, which were apparently 
the first animals domesticated. In the Danish 
kitchen-middens belonging to the Neolis hie period, 
canine remains accompany those of man. The 
birds’ bones are those of the legs and wings, wMch 
dogs cannot eat, and hence it seems likely that the 
men, after eating the flesh of the birds, gave their 
remains to the dogs, who devoured what they 
could. This has led to the further conjecture 
that these dogs were domesticated. A similar 
form of dog has been recorded from deposits of 
the same age in Switzerland. In the bronze age 
traces of a larger dog appear. The Egyptian i 
monuments of about 3000 B.o. furnish us with 
pictures of several varieties of domestic dogs — a 
wolf-dog, a hound, a greyhound, and a kind of 
terrier. ‘ The most ancient dog represented on the 
Egyptian monuments is one of the most singular ; 
it resembles a greyhound, but has long pointed 
ears and a short curled tail ; a closely allied var- 
iety exists in Northern Africa, as the Arab boar- 
hound.’ 

Assyrian sculptures depict two canine foims, a 
greyhound and a mastiff, described as ‘the chained- 
up, mouth-opening dog’ (watch-dog), and several 
'Other kinds are alluded to in the cuneiform inscrip- 
tions. The first mention of the dog in the Bible 
•occurs in connection with the sojourn of the 
Israelites in Egypt, and the earliest allusion to it 


as the companion of man is in the Book of 
Tohit, The detestation with which the Hebrews 
regarded the dog was possibly due to its being an 
object of adoration to the Egyptians. Xenophon 
records two species of Spartan dogs. Many 
references are found to their use in battle, for 
which purpose they were sometimes provided with 
spiked collars, so that the ‘dogs of war’ was 
no mere figuie of speech. At Marathon, one of 
these four-footed waiTiors gave such assistance to its 
master, that its effigy was engraved upon his 
tablet. Among the Homans, we have evidence of 
then* use for many purposes, and their study had so 
far advanced, that a classification of them was 
drawn up. Three main divisions are recognised ; 
(1) Canes mllatici (watch-dogs) ; (2) <7. pastorales 
(sheep-dogs); (3) (7. u6?^a^^c^(llunting-dogs); which 
were again subdivided into pngnaces^ to attack the 
quarry ; nare sagaces, to track it out ; and pedihus 
celeres, to overtake it. Between the Roman period 
and the middle ages mateiials for the history of 
the dog are scanty, but from this time onwards 
there is an extensive literature of the subject, more 
especially in regard to those kinds which were 
used in various forms of sport. 

Dogs still play an important part in folklore 
eveiywhere, vmether as revena7its whose intention 
is merely to warn or foretell, or as hell-hounds of 
pmely malignant nature. They are represented as 
quick to detect the presence of invisible spirits, 
and, in connection with this aptitude for seeing 
into the spirit-world, they are often the outward 
objects through which devils and demons make 
their appearance, and they have often been asso- 
ciated with such masters of unhallowed aits as the 
great Cornelius Agrippa. The Wild Huntsman 
with his train of hounds is one of the most wide- 
spread superstitions in Europe, and in the dim 
mythological histories of the early world we find 
many dogs of supernatural stren^h and courage 
who give material aid to the heroes in their 
exploits. Such are Fingal’s companions, Bran and 
Luath, the Gelert of the Welsh story, Arthur’s 
hound Cavall, and Hodain, the hound linked so 
strangely with the fates of Tristrem and Ysolde. 
St Eustace was the patron of dogs in the south of 
Europe, as St Hubert was in the north, and the 
invocation of the latter was especially efficacious in 
cases of hydrophobia (see Gaidoz, La Bage et St 
Hubert, 1887). In Egypt, where in ancient times 
the dog was a sacred animal, his name is the most 
insulting term of reproach at the present day ; yet 
by some Orientals, as the Parsees, he is held in 
strange respect ; while Kitmer, the dog of the Seven 
Sleepers, with Balaam’s ass and the camel that 
bore Mohammed in his flight from Mecca, have a 
place in the Moslem paradise. From the old Argus 
that first recognised his master in the Odyssey down 
to Pope’s Bounce and the Maida of Sir Walter 
Scott, dogs have been celebrated in the history of 
letters, and have been depicted in art, by none 
more ^mirably than by Velazquez, Veronese, and 
Landseer. Among famous 'historical dogs may 
merely be mentioned the mastiffs of the Knights of 
Rhodes, who knew a Turk from a Christian by the 
smell, the Spanish bloodhounds who helped in the 
conquest of Mexico and Peru, and the spaniel 
which saved the Dutch republic by waking William 
the Silent during the night attack on the camp 
before Mons. Punch’s dog Toby, and the famous 
dog of Montargis that avenged his master’s death 
upon his murderer, are among the best-known 
animals of Europe. See ‘ The Dog in History and 
Folklore’ in R. J. King’s Sketches and Studies^ 
Descriptwe and Historiocu ( 1874). 

The question of the origin of our various domestic 
dogs may now be considered. Buffon supposed 
that the sheep-dog was their progenitor ; Bell, the 
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wolf. Neither of these earlier views, however, 
takes a sufficiently wide survey of the whole subject 
to be worthy of much conaderation. Put very 
briefly, the principal facts Avhich help us to the 
solution of this problem are the following: The 
different breeds are very unlike each other, which 
would suggest the likelihood, though it would not 
prove, that they were descended from different 
ancestors. This variety of breeds obtains even 
in the earliest domestic dogs of which we have 
any record. There is no difficulty in imagin- 
ing that various races of men have domesticated 
dogs in different places and at different peiiods. 
"Wild canine species are scattered over the whole 
world ; they are social animals, hunting in packs, 
and such are most easily tamed. When first in 
contact with man, too, animals are not as a rule 
shy. Savages are known to value dogs highly, and 
it has been suggested that perhaps the sight of 
their combined pursuit of their prey may have 
given man the mea of employing them. Further- 
more, the dogs of semi-civilised or barbarous 
peoples often present a very close resemblance to 
the wild forms surrounding them ; thus, the Indian 
dogs of North America so closely resemble the 
wmves of that region, that they have been mis- 
taken for them even by well-trained naturalists. 
The Eskimo dogs are very like the gray Arctic 
wolves, with which their owners not unfrequently 
cross them to improve the breed. The dog of the 
Hare Indians differs bub very slightly from the 
prairie-wolf or coyote (C, latrans). The. natives of 
Gruiana seem to have partially domesticated two 
aboriginal forms. Many European varieties 
approximate closely to the wolf, as, for instance, 
the Hungarian sheep-dog. The Indian pariah dogs 
are but little removed from the native wolf, whilst 
some other breeds show a close affinity to the 
jackals. These latter, when tamed, wag their 
tails, crouch to their masters, and behave in other 
respects like domestic dogs. Fi’cm these state- 
ments, and many others which might be added, it 
seems fair to conclude that the various domesti- 
cated canine forms have arisen from the following 
s^arate sources : two weU-defined species of wolf 
( u, lupus and C. latrans ) ; certain doubtful species, 
European, Indian, and North African, from several 
species of jackal, and perhaps also from some 
extinct forms. 

It must nor, however, be supposed that the 
differences between the various breeds are entirely 
due to this difference of parentage, for there can 
be no doubt that they are largely the effect of 
careful breeding and selection. Variations occur 
in almost every part of the animaFs organisation. 
As regards size some are six times as long as others 
(the tail being excluded) ; the ratio of the hemht 
to the length varies from 1 : 2 to 1 : 4. The 
number of caudal vertebrje, the number of teats, 
and the number and disposition of the teeth, are 
all subject to modifications. Among peculiarities 
which are confined to domestic as opposed to wild 
dogs may be mentioned the drooping ears and 
the curled up tail; the former correlated with a 
diminished need for watchfulness ; the latter with 
a decreased use of the tail as a helm. Barking, 
too, is almost universal in domestic breeds, but 
does not characterise a single wild form. Certain 
tame dogs, which were left on the island of Juan 
Fern^Endez, were found after thirty years to have 
g[uifce lost the faculty, and only gradually reacquired 
it on renewed contact with man. 

No account of the domestic dog would be com- 
plete without an allusion to his mental qualities, 
which lift him high above all other animals, and 
pre-eminently fit him to be the companion of man. 
Anecdotes illustrative of his keenness of sense, 
reasoning faculties, fidelity, and conscientiousness. 


might be multiplied indefinitely. For these we 
may refer oiu* readers to the pages of Jesse, Walsh 
( ‘ Stonehenge ’ ), and Gordon Stables ; for their 
scientific treatment, to the works of Dai win, 
Avebury, and Romanes. See also Instinct. 

The natural qualities of the dog enable him to 
be of service to man chiefly in the chase, but he 
has been utilised also { to say nothing of his con- 
sumption by the Chinese and certain barbarians as 
food) as a guardian and a guide, as a saviour of 
life from drowning, and a beast of draught ; he has 
ministered to a depraved curiosity in the ancient 
sports of bull and bear baiting, and has even acted 
as an instrument of torture and as a minister of 
justice. Dog-farming is regularly pursued in Man- 
churia for the sake of the skins, the breed culti- 
vated being remarkable for the length and line 
quality of the hair. There are thoiisan<ls of such 
dog-farms, keeping from a score to several hundreds 
of dogs. The dogs are sti angled in mid-winter, 
that the furs may be got in the best condition, but 
they must be at least eight months old. 

(2) The Wolf (Canis lupus) will be considered 
in a special article. 

(3) The Indian "Wild Dogs (Cl duhhunensis, €. 
pri^ncevus^ C. rutilam) are sometimes sepaniied 
as a distinct genus (Cuo7h). They occur in differ- 
ent parts of India, and are variously known as 
Kolsun, Buansuh, or Dhole. They are generally 
reddish-brown in colour, with a moderately long 
tail, full below, not a round brush like the fox ; 
the pupil is round, and the ears erect, large, and 
hairy. They hunt in jiacks of from six to thirty, 
witli such teen scent and pertinacity that com- 
petent observers decld-re that, ‘when once a jjack 
of them put up any animal, no matter whether 
deer or tiger, that animaFs doom is sealed ? they 
never leave it.’ Certain half-domesticatcd indi- 
viduals are employed for coursing and nig-sticking. 

(4) The Australian Wild Dog or Dingo (Vauis 
dingo) is particularly interesting, as being tlie only 
higfxer mammal found in that country. It was 
formerly believed that it was sprung from some 
domestic form which had run wihl, hut this 
opinion is now abandoned owing, amongst <)tiu‘r 
reasons, to the discovery of fossil dingoes in the 
diluvial deposits. It resembles the larg(‘r vari<»t,ics 
of shepherds’ dogs. The forehead is fiat, and the 
ears snort and erect. The body has two kinds of 
hair, silky and woolly. When running, the hciul 
is carried liigh and the tail horizontally. Thc' 
earliest settlers in Tasmania suffered much from 
the loss of their sheep owing to these animals; 
now the dingoes are almost destroyed. Tltey are 
sometimes domesticated by the aborigines, who, 
however, never capture the adults, but secure a 
litter of pups, which they bring up by haml. 
They are easily tamed, but almost invariably nin 
wild again when the breeding season comes on. 
See Dinoo, 

(5) The Jackals {Canis a^ithus, C, aureus, 

See Jackal. 

(6) The Pariah Dogs form a nondescript bree»l 
of animals, which inhabit the towns ami villages 
of the East, where they act as general scavi^ngers. 
They associate in bands, each of which has its 
own allotted territory, beyond whose bountls no 
member dares to pass. 

(7) The Racoon Dog (Cants prooiionoideH) is so 
called because it presents a superficial likeness to 
the racoon. It is, however, a tme dog, and it i« 
more than doubtful whether the generic name 
(Nyctereutes) proposed for it should be allowed 
to stand. The body is arched, the legs short and 
slender, the tail also short but bushy. It is found 
in Japan and Northern China. 

(8) The Hyjcna Dog {Cams or Lycaon pictm) 
occurs in South Africa. It is about the sisie of a 
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wolf, with hlunt muzzle and sloping back. There 
are only four toes on each foot. Its colour varies 
reatly, consisting of very irregular patches of 
lack, white, and yellow. It is partly diuinal, 
paitly nocturnal, targe packs of these animals 
hunt together, and run with an untiring gallop 
which will overtake the swiftest antelope. They 
have three different calls, the most curious of 
which is a soft and melodious ciy, something like 
the second note of the cuckoo, and appears to 
serve as a rallying note for the pack. 

II. The Foxes (genus Vulpes) will be the subject 
of a special article ( q. v. ) 

III. The Long- eared Fox {Otocyon or Megalotis 
lalandii) is also a native of South Africa. It 
has a short bushy tail, not more than half the 
length of the body and head, which measure about 
two feet. The ears are very large, and the snout 
short and pointed. It has six more teeth than 
most of the Canidae, two in each upper and one 
in each lower jaw. 

Law as to Dogs,— In Britain, dogs cannot be 
kept without a license, which, for each dog, costs 
7s. 6d. Dogs not six months old, dogs for tending 
sheep and cattle, and dogs for guiding blind men 
are exempt. Certificates of exemption may be ob- 
tained from the Commissioners of Inland Revenue. 
At common law a dog is entitled to its first bite ; 
that is, the owner is not liable for its attacking a 
person or animal, unless he knew of its propensity. 
But by the Dogs Act, 1906, this defence is not 
open in ease of injury done to cattle, horses, &c. 
A dangerous dog may be destroyed by order of 
court. Dog stealing; having stolen dogs, or tlie 
skins of stolen dogs, in one’s possession in the 
knowledge that they are stolen ; talking money to 
restore a stolen dog under pretence of aiding the 
owner to recover it ; and unlawfully and maliciously 
killing or wounding or maiming dogs, are offences 
under various criminal statutes, and are punish- 
able summarily, and by indictment for misdemean- 
our. A gamekeeper may seize a dog within the 
limits of a manor, but is not allowed to kill a dog 
there following game, even although its owner has 
received notice that trespassing dogs will be shot ; 
and a man is liable in damages if he places on his 
land traps scented with strong-smelling bait, so as 
to influence the instinct of another man’s dogs, and 
draw them irresistibly to destruction. Stiay dogs 
may be detained and sold or destroyed by the 
police. For the employment of dogs to diaw 
carriages or carts, see Animals (Cruelty to). 

In the United States, the statutoiy regulations 
of most States empower a person to have property 
in a dog, not only sufficient for the owner to be 
indemnified for injury done to the dog, but also to 
make theft of the dog liable to punishment as a 
crime. Some States require that the dog shall be 
duly licensed or registered and collared, and there- 
fore subject to taxation, before these results follow. 
Unless duly authorised by law to kill unlicensed 
dogs, no citizen may kill a dog belonging to another, 
unless he, or some one under his j)rotection, or his 
animal, is in immediate danger of injury from the 
dog, or the dog is rabid, oi has been bitten by a 
rabid animal. In general, the owner of a dog 
is liable in damages for injuries done by his 
dog ; but the master can plead ignorance of the 
vicious habits of the dog as a complete defence, 
except where it has been expressly excluded by 
statute, as is the case in some States, The owner 
•of a vicious dog may be indicted for keeping a 
nuisance, and compelled to kill or muzzle his dog. 
Dog -racing is not illegal when for training pur- 
poses only, but if chance is the principal element, 
it becomes a crime within the statutes against 
gaming. 

In some countries it is usual to compel the dogs 


living in towns to be muzzled ; the civic authorities 
in Britain sometimes, and in the United States 
generally, issue edicts that all dogs be kept muzzled 
foi a certain number of weeks, and occasionally the 
police make raids on ownerless dogs and destroy 
them. It is now not unusual to have homes main- 
tained for stray dogs, the least valuable of the 
unclaimed ones being ultimately destroyed. 

For the various breeds of dogs, see Beagle, Blood- 
hound, Bulldog, Collie, Greyhound, Mastiff, New- 
foundland Dog, Terrier, &:c. For the diseases of the 
dug, see Distemper, Mange, Rabies. See also Coursing, 
Fox-hunting, Stag, &c. 

Dogbane (Apocynum), a small north temper- 
ate genus of Apocynaceoe, perennial herbs or 
undershrubs. The Dogbane of North America (A. 
androscemi/olmm)f often called Fly-trap, from the 
throat ajqrendages of its corolla closing upon the 
fliies which enter it, is of medicinal repute ; 
similarly also its congener A. cannabmnm, or 
Canadian Hemp, which yields a fine fibre. See 
APOCYNACEi®. 

Dog-days (Dies Caniculares) is a name given 
by tire ancient astronomers to the 20 days before 
and 20 days after the rising of the Dog-star or 
Sirius (q.v.), at present reckoned from 3d July 
to lltli August. It is a mere accident that the 
rising of Sirius falls in the hottest season of the 
northern year; in time it will be in the dead of 
winter. But the ancients attributed the heat and 
the accompanying diseases directly to the influence 
of the star—as also in Egypt the highest rising of 
the Nile. 

Doge (the Venetian form of the late Lat, dox^ 
dociSi equivalent to dw^ ‘leader,’ ‘duke’) was the 
name of the chief-magistrate, possessing princely 
rank, in the republics of Venice and Genoa. For 
the history of the office and its powers, see Genoa, 
Venice ; also Bucbntaur. 

Dog-fish* the popular name for a number of 
cartilaginous (Elasmobi’ancli) fishes in the shark 
sub-order. They belong to the genera Scyllium, 
Pristiurns, Acanthias, &c., and have the general 
characters noted under Cartilaginous Fishes 
(q.v.). (1) The ‘rough hound,’ or Lesser Spotted 
Dog-fish (Scyllmm canietda)^ is common off 
‘European coasts, feeding chiefly among rocks at 
the bottom. It measures from 16 inches to over 
2 feet in length ; is reddish-gi-ay, with brown spots 



Lesser Spotted Dog-fish (ScylUvm canicula). 


above, and dirty yellow below. The eggs, which 
in the oviparous dog-fishes are large and few in 
number, are inclosed in pale yellow, horny purses, 
with long mooring tendrils, and are laid through- 
out summer and autumn. These envelopes are 
known as mermaids’ purses, sailors’ pui-ses, or 
sea purses. The animals are sometimes cooked for 
soup, and their flesh even may be eaten. (2) The 
‘nurse hound,’ or Larger Spotted Dog-fish (/S', stellare 
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or catulus ), is a larger species, 3 to 4 feet in length, 
of a reddish-gray colour, with large, round, brown 
spots. The eggs are laid late in the year. The flesh 
is too coarse to be edible. The skin of both spotted 
dog-fishes is studded with tubercles of dentine 
capped with enamel, and when prepared is used 
as ‘ rubskin ’ for polishing. ( 3 ) The Black-mouthed 
Dog-fish [Pristitirm melanostomm) measures a 
little over 2 feet, and is of a brownish-yellow colour 
above, and paler below. The dark spots are large, 
oblong, and disposed in two rows. The snout is 
longer, and there is a row of small spines on each 
side of the upper margin of the tail. (4) The 
Picked Dog-fish [Acanthias vulgaris), belonging to 
a different family (Spinacidm), is more abundant 
off British coasts than any of the others.^ It 
measures about 3 feet in length, and is a voracious, 
prolific, hardy animal. It is not oviparous, and is 
said to px’oduce young almost daily for eight or 
nine months a year. Its skin is not so rough a.s 
that of the spotted dog-fishes. The colour is slaty- 
gray or reddish-brown above, and whitish beneath. 
The two dorsal fins are each provided with a strong 
spine, which the fish uses with great accuracy as 
weapons. It gets a variety of names, such as bony 
dog, hoe, &c. , and is much and justly hated bjr the 
fishermen for the damage it does to nets and lines, 
and for the voracity with which it attacks the 
shoals of herring and other food fishes. The names 
*dog,’ ‘hound,’ &c. are characteristic of all the set, 
but are particularly applicable to Acanthias. As 
many as 20,000 have been caught at a time, and 
their conset^ent destructiveness can be readily 
imagined. The young are born alive, two at a 
time, but in very rapid succession for prolonged 
periods. The flesh, though coarse, is sometimes 
eaten ; and the eggs are said to be appreciated. 
The livers yield oil. To numerous related genera 
of wide distribution— e.g. Centrophorus, Spinax, 
Soymnus, the title dog-fish might also be applied. 
See Cabtilaginous Fishes, Shark. 

Dogger (Dutch dogger-hoot, ‘codfish-boat’)) a 
vessel something like a galliot or a ketch, used 
by the Dutch as a fishing-boat in the German 
Ocean, 

Doggerbanky an extensive flat sandbank in 
the North Sea, between England and Denmark, 
about 100 miles off the Yorkshire coast. It is 
about 170 miles long by 65 broad, with an average 
depth of from 8 to 16 fathoms. Its fisheries are 
valuable (see Fisheries). The bank saw in 1781 
an indecisive tight between the Dutch and English 
fleets. The ‘incident’ caused by the attack on 
Hull fishing-boats off the Doggerbank by the 
unfortunate Russian fleet on its way to Japanese 
waters in October 1904 was brouglit to an end by 
a Commission in February 1905, For the battle of 
1915, see Tactics, War (Great). 

Doggett) Thomas, a capable English actor who 
died in 1721, hut is chiefly kept in remembrance as 
the founder of a prize— ‘ Doggett’s Coat and Badge,’ 
still annually competed for by watermen at a scull- 
ing-match on the Thames on the 1st August. The 
original bequest, made in 1716 in honour of the 
accession of George I., has been supplemented from 
other quarters. See a hook by Cook and Niokalls 
(1908). 

Dog-grass. See Couch-grass. 

Dogma. There is the utmost diversity of 
opinion among theologians as to the exact meaning 
of the term ‘ dogma ’ and the relation between dogma 
and doctrine. The majority of 'svriters seem to 
regard doctrine as a simpler form of dogma— a belief 
which has not yet been finally adopted and authenti- 
cated as a fundamental article of faith. In other 
words, doctrine is dogma in the making. Writers, 
moreover, are not agreed as to what it is that lifts 


doctrine into dogma Many hold that a dogma is 
a doctrine which has received the sanction ot some 
church council or ecclesiastical court, or which has 
been accepted by some Christian community as a 
test of membership. Others maintain that it is a 
doctrine which has been expounded in philosophical 
or metaphysical terms before its acceptance by 
some duly constituted authority. Harnack, foi 
instance, says the distinguishing element in dogma 
is the result of the intrusion of Greek ideas into the 
Christian Church, and McTaggart asserts that some 
metaphysical idea is involved in every dogma. In 
contrast to these theories Dr Forsyth has recently 
developed a quite different view. He maintains 
that dogma represents the fundamental principles 
— the basic truths— of Christianity stated in their 
simplest form, and that doctrine is always an 
explication and elaboration of dogma. 

These different interpretations of the term may be 
easily explained from its history. ( 1 ) The term 
‘ dogma ’ is a Greek word which originally meant 
‘that which has been approved or deckled.’ In 
medical circles it was used to deu()te the scientific 
method of treatment as opposed to quackery and 
empiricism. In philosophical circles— among the 
Stoics, for instance— it was used to descri])e tin.* 
fundamental axiomatic principles which form the 
data of all true thinking. In the legal it 

was applied to provisions and enactments which had 
duly leceived the sanction of the court or l(‘gi.s] alive 
assembly. It occurs in the last sense several limes 
in the New Testament, e g. of the decisions of t he 
Council of Jerusalem (Acts, xvi. 4), of the ena<<‘l- 
ments of the Jewish law (Col. ii. 14 ; Epli, ii. 15), of 
the decrees of emperors (Luke, ii. 1 ; Acts, xvii. 7). 
There is no instance in the New TestauH^nt of th(i 
word being used to denote Christian beliefs or do<*- 
trines, since the passages already cit-ed in Colossians 
and Ephesians cannot possibly bear that meaning. 

(2) Different meanings were assigned to the word 
at different stages in the development of Christian 
theology. What was a dogma, for instance, in the 
1st and 2nd centuries, was not a dogma in the 4111 
and 5th, and the character of dogma was altogether 
revolutionised by the Reformation. Wo may l)rielly 
indicate the different stages as follovrs : 

(a) In the first stage, which we may roughly 
identify with the period 100-300 A.D., the term 
dogma was undoubtedly used to denote tlu" 
universally admitted principles and truths which 
formed the basis of Christianity. ‘Take pains to 
be established in the dogmas of tlie Lor<l and 
his Apostles,’ wiites Ignatius to tlio Magnesinns. 
and he is not thinking of any theological doctrine, 
but rather of the ethical principles and rules of con- 
duct which Jesus laid down for the guidance of his 
followers. The earliest dogmas were therefore 
ethical precepts and laws of conduct, ami simple 
statements or Christian belief. As time went on, 
however, in view of Gnostic and other heretical 
movement, it became necessary to formulate the 
Christian position. The first attempt at creed- 
making is found in the outline of belief, which was 
drawn up at Rome probably about 140 A.x>., ami 
which afterwards formed the basis of the Apo.stles’ 
Creed. 

(&) It was in the second period (from 300 to 700) 
that the great change came over the conception of 
dogma. The Arian and the Christological contro- 
versies of the 4th and 5th centuries compelled the 
Church to define its belief upon the points in 
cmestion. In the search for these definitions the 
Church was bound to go beyond the statements 
of the New Testament, and adopt philosoplucal 
terminology. The decisions which were reached 
by the oecumenical councils of Niojea and Chalcedon 
were subsequently regarded as tests of orthodoxy, 
and from this point onward dogma came to signify 
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the theological interpretation of the Christian facts 
rather than the facts themselves. The authority 
upon which dogma rested was at this stage the 
decision of the oecumenical council, and it could 
be claimed that each dogma had received the 
sanction of the whole Church. 

(3) The third period ( 700-1500) is marked by the 
cleavage between the eastern and western divisions 
of Christendom, which resulted nominally from a 
difference of opinion on the doctrine of the Pro- 
cession of the Holy Spirit. Henceforth the Church 
spoke with two voices, and it was obviously impos- 
sible to establish any new dogma which had the 
authority of a united Christendom behind it. 

(4) The Reformation resulted in still further 
divisions in the western Church, and a radical sepai- 
ation between Protestantism and Roman Catholic- 
ism on many points of doctrine, as may be seen 
from a comparison between the Creed of the Council 
of Trent and the Augsburg Confession. After the 
Reformation it became more impossible than ever 
to secure the sanction of the whole Church for any 
dogma. If this consent is a necessary condition, 
we are bound to agree with Harnack that the 
history of dogma ends at the Reformation. As a 
matter of fact, if we press the condition at all 
absolutely, no new dogma was possible after the 
separation of the eastern and western churches. 
Henceforward we find a large number of different 
confessions of faith, which we may regard as 
embodying the dogmas of different sections of the 
Church. Sometimes these dogmas were expressed 
in the form of articles of belief, e.g. the Thirty- 
nine Articles of the Anglican Church— sometimes 
in books which were regarded as authoritative by 
particular churches. The Roman Catholic position 
was expounded, for instance, in Bellarmine’s Dispu- 
tatioms, the Lutheran in Melanchthon's Loci Omn- 
muneSi the Reformed in Calvin’s Institutes^ the 
Methodist in Wesley’s Journal and Sermons, 
It should be stated that all these churches accept 
the authority of the creeds which were drawn up by 
the undivided Church in the 4bh and 5th centuiies. 
They differ, however, on many otlier dogmas, e.g. 
predestination, the doctrine oi grace, the interpre- 
tation of the sacraments, &c. 

ISee Creed, and the Histories of doctrine by Har- 
nack, Hagonbaeh, Shedd, G-. P. Fisher, Thomasius ; 
MoTaggart, Some Dogmas of Religion (1906) ; Kaftan, 
dlauhe und Dogma (1889) ; Domer, System of Christian 
Doctrine; W, N. Clarke, Outline of Christian Theology; 
W. Adams Browne, Christian Theology in Outline; and 
P. T. Forsyth, Theology in Church and State (1916). 

Dogberry. See Dogwood. 

Dogrose. See Rose. 

Bogs. See Andiron. 

Bogs. Isle of, a district of London, metro- 
olitan borough of Poplar, formed by a sudden 
end in the Thames opposite Greenwich. It con- 
tains the West India and Mill wall docks. Royal 
kennels are said to have been formerly situated 
here, but this, and the derivation from ‘ dogs ’ as 
a corruption of ‘docks,’ are equally unsatisfactory. 

Bogskin^ used for Gloves (q.v.), may be the 
skin the dog, or sheepskin specially prepared to 
resemble it. 

Bog’s Mercury. See Mbrottry. 

Bog’s Parsley. See Fool's Parsley 

Bog’s-tail Grass (Cynosurtis), a small genus 
of meadow grasses, of which 0. cristahis is esteemed 
for pastures and lawns. See Grasses, Pasture. 

Bog-star. See Sirius. 

Bog’s-tongue. See Hound’s Tongue. 
Bog’s-tooth Grass. See Cynodon. 
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Bog-tooth, in Architecture, an ornament or 
moulding used from late Norman to early Decor- 
ated. See Tooth-ornament. 

Bog-tooth Spar. See Calcite. 

Bog-tooth Violet (Erythronium dens-canis). 
See Erythronium. 

Bog-whelk. See Whelk. 

/Bogwood, or Dogberry, the name usually 
f-.iven to some of the trees and shrubs of the genus 
Oornus (see Cornel, Cornace^e). The Common 
Dogwood of Europe (C. sanguinea) is a shrub of 



Common Dogwood (Oomus sanguinea ) : 
<x, flower. 


remarkable beauty in autumn from the deep red- 
ness of its foliage. The wood makes the very best 
charcoal for gunpowder. It is very hard, and is 
made into skewers, cogs for wheels, &c., and in 
former times it was in request for making arrows. 
The small bitter fiuit yields as much as one-thiid of 
its weight of an oil resembling that of olive. The 
w'ood (^Rhamnus fi'angvla^ the berry-bearing alder, 
is also used by gunpowder makers, and called by 
them dogwood. — The Dogwood of North America 
{C. fl(yrida) is a very ornamental little tree with 
whitish flowers, surrounded by large white bracts, 
which appear before the leaves in early spiing, and 
scarlet berries in winter. The wood is white and 
fine g^i’ained, and suitable for inlaying, and the 
bark, like that of some allied species, is a useful 
febrifuge. — Jamaica Dogwood is Fiscidia erythrina, 
a papilionaceous timber-tiee ; the cortex of the root 
is powerfully narcotic, used for stupefying fish or 
deadening the pain of toothache. See also Lepto* 
SPBRMUM, Sumach. 

Bobnanylf Ernst von, composer and pianist, 
was born at Pressburg, 27th July 1877, studied at 
the Hungarian Academy of Music at Budapest, and 
for a short time with Eugen d’ Albert. From 1897 
he made tours in Europe and America, proving 
himself a pianist of very high accQmplidiment. 
Later he gave himself moie to composition. His 
works, which are of real value, include chamber- 
music, symphonies, pianoforte pieces, and opei*a, 

Bokrn, Anton (1840-1909), zoologist, was bora 
at Stettin, studied at Konigsberg, Bonn, Jena, and 
Berlin, lectured for a time on Zoology at Jena, 
and in 1870 founded the great zoological station 
at Naples. As an embiyologist, he devoted him- 
self mainly to the development of insects and 
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crustaceans ; and, besides reports, he published 
works on the origin of the vertebrates. 

Doiran, a shallow circulai lake of Macedonia, in 
Greece, bordeiing on Yugoslavia, drains to the Var- 
dar. The town of Doiran stands on its south side. 

Boits a small copper coin current, though 
illegally, in England in the sixteenth century. It 
was a Dutch coin [dmt), in value equal to the 
eighth of an English penny, or half a farthing. 

DoL an antique walled town in the French 
depaitinent of Ille-et-Yilaine, 10 miles SE. of St 
Malo by rail. Its former cathedral is a striking 
granite building of the 13th century. To the north 
is the isolated Mont Dol (213 feet). Pop. 4500. 

Bolabella, Pttblius Cornelius, Cicero’s pro- 
fligate son-in-law, was horn about 70 B.O., and in 49 
had to seek a refuge from his creditors in the 
camp of Csesar. In the following year he obtained 
the tribuneship, and at once brought forwaid a 
bill, cancelling all debts, which led to bitter 
and bloody struggles in Rome. He accompanied 
Caesar to Africa and* Spain, but on his leader’s 
death promptly usurped the consulai insignia, 
approved of the murder, and made a great display 
of republican sentiments, which he professed until 
Antony gave him the province of Syria At 
Smyrna he murdered C. Trebonius, the proconsul, 
in February 43, and proceeded to wring money and 
troops from the towns of Asia with a recklessness 
that speedily brought about his outlawry. Within 
the year, Laodicea, in which he had shut himself 
up, was taken by Cassius, and Dolabella, to escape 
his enemies, ordered one of his own soldiers to kill 
him, 43 B.O. 

DoPce, an Italian term in music, meaning 
softly and with tenderness. 

BolcL Carlo or Carlino, a celebrated painter 
of the Florentine school, was born at Florence in 
1616. He received his first instructions in arfc from 
Jacopo Vignali, a pupil of Roselli, and a remark- 
ably skilful teacher. After an uneventful life spent 
entirely in his native city, Dolci died January 17, 
1686. His works, which consist chiefly of madonnas 
and saints, exhibit the character attributed to him. 
The faces are full of a pleasing and tender softness, 
which, however, is often caiiied so far as to rob 
them of all character. Dolci’s drawing is generally 
correct, his colouring exquisitely delicate and trans- 

E arent, and in the nicety and laborious care of his 
nish he approaches the most characteristic ex- 
amples of tne Dutch school. His works are 
numerous, and scattered over all Europe. Besides 
his madonnas, the most famous are his ‘ St Cecilia,’ 

* Christ Blessing the Bread and Wine,’ and ‘ Here- 
dias with the Head of John the Baptist,’ in Dresden. 

Doldrums* See Wind. 

Ddle* a town in the French d^artment of Jura, 
on the Doubs, 29 miles SE. of Dijon by rail. It 
contains a Gothic cathedral, a college, and a 
library ; and it has quarries, foundries, manufactures 
of metal wares, and a trade in grain, flour, wine, 
and cheese. Pop. 16,000. Dole, the birthplace of 
Pasteur, is the t>ola Sequanorum of the Romans, 
of whom many traces remain. It was in the 
16th-17th centuries a strong and oft -disputed for- 
tress, and the capital of the Franche-Comt6 (q.v.), 
with a university and a parliament. 

Dolerite* See Basalt. 

Dolet» fciBNNE, ‘the martyr of the Renais- 
sance,’ was born at Orleans, in France, in 1509. 
The circumstances of his birth were somewhat 
mysterious, and it was even asserted that he was 
the natural son of Francis I. But this story is 
rejected by all his trustworthy biographers. At 
the age of twelve Dolet went to the university of 


Paris, where his attention was directed to the study 
which became the chief interest of his life — the 
writings of Cicero. Proceeding to Italy in 1526, 
he continued liis studies at Padua and Venice, and 
after six years returned to France, settling in 
Toulouse. Here Dolet’s troubles began. In Italy 
he had thoroughly imbibed the spiiit of humanism, 
with its zeal for the study of the classics, and its 
mdillerence to the teaching of the clmrch. As 
orator of the French ‘nation ’ in the university of 
Toulouse, he delivered a liaiangue ‘ which laid the 
first fagot of the pile that consumed him,’ Oii 
this occasion he was punished with three days’ 
imprisonment. In 1534 Dolet left Toulouse for 
Lyons, \vhere, under circumstances that have not 
been explained, he killed a person of the name of 
Compaing. Having received the royal pardon, he 
still continued to reside in Lyons, always under 
strong suspicion of heresy. In 1542 he received the 
royal permission to set up a printing-press, but 
soon brought himself into trouble on account of the 
heretical books he published. He was arrested 
more than once on this charge, but always suc- 
ceeded in escaping the last penalty of the law. At 
length, in 1544, he was found guilty of heresy on 
a charge mainly based on an alleged mistransla- 
tion of Plato, in which he was accused of deiu ing 
the immortality of the soul. After two years’ im- 
piisonmcnt, Dolet was burned in the Place Alau- 
bert, Paris, 3d August 1546. Dolet’s fate hfis given 
him an interest and importance he wouhl not other- 
wise have had. At the same time,^ by Iris in- 
defatigable industry as a wiitcr and pi inter, he did 
valuable service to the cause of learning in the Kith 
century. His most important work is his 
mcntancH on the Latin lAniffitaqo* Sec Tlichard 

C. Christie’s Micnnc Dolet (1886; new ed 1880; 
Fienoh trans. with ‘appendix biblioguiphique,’ 
1885), and 0. Galtier, Estieme Dolci (1908). 

Dolgellyy or Dolgklley (‘dale of hazels’), 
the capital of Merioneth, North Wales, on the 
Wnion, 62 miles SW. of Chester by rail, it lies 
iu a rich and picturesque valley, at the foot of 
Cader Idris, and during the summer months is 
much frequented by tourists. It has manufactures 
of coarse woollens and flannels ; its Welsh tweed 
is in great repute. Pop. 2000. Here, in 1404, 
Owen Glendower held a parliament, and signed a 
treaty of alliance with Charles VI. of l<’ran<ie. 

Dolgoruky,KATH ARINA, PiUNOlWS, tlie favour- 
ite of the Russian Tsar, Alexander IT., who mairied 
her in July 1880, after the death of his first wife, 
Marie, and made her Princes.s Yurievskaia. She 
was born at Moscow, 2d November 1847. After 
the Tsar’s tragical death she lived ahn)a<l, and pub- 
lished at Geneva in 1882, under the pseudonym of 
Victor Lafert6, Alexandre 11* ^ DMaih inidiU snr 
sa Vie^Intlme et $a Mort Her M^molrea (1890) 
were suppressed by the Russian goveruuient. .She 
died at Nice, 15th February 1922. 

Dolichocephalic* See Skull. 

DolichOS, a large genus of Leguminosus sub- 
order Papilionacece, closely allied to l^hascolus ^see 
Bean), annual or peremual. Borne are cultivated 
on account of their edible seeds or pods, notably 

D. Lahlah of India and Egypt, D. soya (or Soja 
hispida)^ the Soy-bean of China and Japan, and 
many others. See SOY. The Horse-gram, D. 
hiflorus,"i^ cultivated in India, &c., for horse and 
cattle food. 

Doll* an imitation human figure used as a toy, 
especially by girls. The woni is probably a 
form of Dorothy. The use of dolls as an assist- 
ance to the operations of the young mind dates 
from the most remote times, and is common in 
all countries, barbarous as well as civilised, 
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springing from the early mental process which j 
requires some object to increase the definiteness ' 
of the child’s ideas. Thus, however 
roughly made the doll may be, it 
answers a purpose — setting the child’s 
brain to work, and enabling it, by 
the association of ideas, to form a 
mental picture of what it is intended 
to resemble. With many uncultuied 
tribes the doll is not confined to chil- 
dren. Among the Becliuanas, married 
women carry a doll with them till they 
have a child, when it is discarded ; 
a similar practice being observed by 
Basuto women. In many^ parts of 
Africa, whenever twin children* are 
born, one of them is killed ; and among 
the Wanyamwezi, it is usual for the 
mother ‘ to wrap a gourd or calabash 
in skins, to place it to sleep with, and 
feed it like the survivor.’ Even the 
European child’s love for the doll by 
no means depends on its artistic ex- 
cellence; a bit of stick dressed with 

Eoman ^ is often hugged as heartily 

Ivory DolL the finest toy- baby. 

As in the case of most other Toys 
(q.v.), dolls were at one time imported into 
Great Britain chiefly from the Netherlands; and 
hence not an unusual name for a doll was a 
Flanders baby. These old Flemish or Dutch dolls 
were made of wood, with neatly formed faces and 
flashy dresses, the cheaper kinds having slender 
wooden legs. 

Dollar^ a pleasant town of Clackmannanshire, 
at the foot of the Ochils, and near the Devon’s 
ri^ht bank, 6 miles NE. of Alloa, and 12 ENE. of 
Stirling. It has hleachfields, hut owes its chief 
well-being to its academy, a domed Grecian edifice 
( 1818-67), which, founded under the will of Cai>tain 
John M‘Nab (1732-1802), a Dollar herdboy and 
London shipowner, gives higher and secondary 
education to 800 pupils of hoth sexes. A mile north 
of Dollar are the noble ruins of Castle Campbell or 
Castle Gloom, crowning an almost insulated knoll, 
amid mountain-rivulets and bosky woods, with 
King’s Seat (2111 feet) rising behind. It belonged 
to the family of Aigyll from 1465 till 1805, in 1556 
sheltered John Knox, and in 1645 was burned % 
Montrose. At Dollar in 877 the Danes won a 
victory; and in 1538, its ‘good vicar,’ Thomas 
Forrest, was burned at Edinburgh for heresy. 
Pop. (1851) 1079; (1881) 2014; (1921) 1584. See 
Beveridge’s Between the Ochils and the Jfonh 

Dollar^ the familiar unit of the monetary 
system of the United States, as well as of Canada 
and Bolivia, Liberia, and, under the name of peso, 
ot Mexico and Uruguay. The name dollar is a 
variant of the German thaler and Danish daler. 
The name arose about the year 1600 in Germany. 
The Counts of Schlick were then coining ounce- 
pieces from silver obtained in their mines at 
Joachimsthal (Joachim’s Dale) in Bohemia, which 
gained such high repute as to become standard coins; 
whence the name Joachims-thaler, which finally, 
for shortness, took the form of thaler — literally, a 
‘valley-piece.’ The name was soon extended to 
other coins of similar size— notably to the old 
Spanish ‘piece of eight,’ the peso of eight reals. 
From 1873 to 1878 the gold dollar was the sole 
standard of value in the United States. This 
coin contains 26*8 grains of gold of the United 
States standard of fineness — ^namely xV §<^14 ; 

the British standard being H pure gold. The 
gold dollar is thus worth about 4s. 2d. sterling. 
In 1878 the United States government remonetised 
silver, since which time the United States have 


had a double standaid. The standard silver dollar 
contains 412^^ grains troy of silver, of which rVis 
alloy. The silver dollar (like a paper dollar) is 
exchangeable anywhere m the United States for 
a gold dollar; although the bullion value of the 
silvei it contains was, prior to 1919, considerably 
less. It varies, in fact, with the maiket pi ice of 
silver. The dollar is divided into 100 cents ; there 
are silver half and quai ter dollars, and dimes (ten 
cents), nickel half-dimes, and copper cents, the 
coins of least value in the United States curiency 
The U.S. trade-dollar of 420 grains had ceased to be 
a legal tender, but till 1883 was specially coined for 
export to China and other Asiatic regions. It is 
very nearly equivalent in intrinsic value to the 
Mexican dollar, so long recognised as the standard 
of values in the Chinese trade. The Biitish at 
Hong-kong and the Japanese government coin 
trade-dollars also The Canadian dollar is about 
equivalent in value to that of the United States. 
Among other coins that are, or may be, called 
dollars fi’om their approximation in value to the 
United States standards, are the boliviano of 
Bolivia (silver, about 72 cents) ; thQ peso of Spain 
(97 cents), of Chile (78 cents), of Cuba (92 cents), 
of the Central American Republics, and of Colombia 
(80 cents); the sncrt of Ecuador (72 cents); the 
gourde of Haiti (80 cents) ; the yen of Japan (gold, 
one dollar ; silver, 80 cents ) ; the dollar of Libeiia 
(worth one American dollar); the Mexican peso 
(75 cents); and the sol of Peru (80 cents); all of 
them of silver, except when otherwise stated. The 
thaler^ equalling 3 marks, or 71 cents, till 1875 
formed the standard of value of almost all northern 
Germany. The double florin of Great Britain (first 
struck in 1887) has a value of 4s., and is approxi- 
mately a dollar. — The derivation of the dollar mark 
( $) has been variously ascribed to ( 1 ) a combination 
of the initials U.S. ; (2) a modification of the figure 
8, a piece of eight being formerly indicated by the 
character 8-8; (3) a form of HS., which maiked 
the Roman unit; (4) the contraction of P and S 
employed in Spanish accounts to indicate jpe.9o; (5) 
a device formerly seen on the reverse of the Spanish 
dollar, and again, since 1848, on the peso duro, 
representing the Pillars of Hercules, and round 
each a scroll displaying the inscription Plm ultra, 

Dollartf The, a gulf of the German Ocean, 
at the mouth of the river Ems, between Hanover 
and Holland. It is 8 miles long by 7 broad, and 
was formed by inundations of the sea (1277-1362), 
which submerged 50 villages and several towns. 
Of late years much territory, especially on the flat 
German coast, has been won back from the sea. 

Bolliiiff9 Robert William Rabolyffe (1853- 
1902), desSned as ‘Father Dolling’ to secure love 
and enormous influence as a social reformer in the 
slums of Landport and Poplar, was the son of a 
landlord at Magheralin, in County Down, and was 
educated at Harrow and Trinity College, Cam- 
bridge. He settled in London in 1878^ was or- 
dained in 1883, and was closely associated with 
Father Hanlon, A. H. Mackonochie, and the militant 
ritualists. In his charges at Southwark, Ports- 
mouth, and Poplar he sliowed the same magnetic 
power with reputables and disreputables, the same 
evangelical fervour combined with advanced ritual- 
ism and radical politics, and the same impatience 
of ecclesiastical authority. See Lives by Osborne 
(1903) and Clayton (1902). 

DOllinger, Johan35^ Joseph Ionaz, one of the 
most scholarly and eminent of recent Geiman 
Catholic theologians, was horn at Bamberg on 28th 
Februaxy 1799. After teaching for three years in 
the Lyceum at Aschaffenburg, he was appointed 
(1826) professor of Ecclesiastical Histoxy and Law 
in the university of Munich, a chair which he held, 
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with the exception of a short interval ( 1847-49), 
down to 1871, when he was elected rector of his 
university. He also represented the same univer- 
sity in the Ba\arian chanihei from 1845 to 1847, 
and onwards from 1849, and was elected hy a 
Bavarian constituency to the Frankfort parliament 
of 1848-49. His life and labouis may he conveni- 
ently divided into three periods. During the first 
of these, which extended fiom 1826 to 1857, he w^as 
one of the most energetic defenders of Ultramontan- 
ism in Germany, the champion of the independence 
of the church from the state, and an enemy of 
Protestantism, formidable not only on account of 
his energy and indefatigable zeal, but also on 
account of his learning, his eloquence, and his skill 
as a writer. The views which he held at this 
period of his life find expression in his public acts, 
especially as leader of tne Ultramontane paity at 
Frankfort, and in two works, Die Reformation, ihre 
innere Entw%chelmig wtid ihre Wirhiingen (Ratis- 
bon, 3 vols. 1846-48) ; and Luther, cine SUzze 
(1851). In 1857 Ddllinger visited Rome, and 
what he saw there, together with the outbreak 
of the Italian war of 1859, produced a change in 
his opinions, which he first announced publicly 
in two addresses delivered at Munich in 1861, in 
which he propounded his belief that the temporal 
sovereignty of the pope was not essential to the 
continuance and progress of the Roman Catholic 
Church. The enunciation of this view brought 
down upon his head several fierce attacks fiom 
the writers of the Ultramontane party, to which 
he replied in Kirehe und Kirchen, Papsttum und 
Kirehmstaat (1861); and this was followed, two 
years afterwards, Ijy Vcrgangenheit und Gegcmvart 
der kaiholischen theologie (addressed to a con- 
ference of Roman Catholic divines at Munich), and 
by Die Papstfcibeln des Mittelalters. Whilst the 
Vatican Council was being summoned to deliberate 
on the dogma of papal infallibility, Ddllinger, 
along with his colleagues, Professors Fiiedrich 
and Huber, assailed the new doctrine in the anony- 
mous Janm ( 1869 ; 2d ed. as Das Papstthum, 1891 ). 
In July 1870 the council proceeded to promulgate 
the decree of papal infallibility ; and in the follow- 
ing March Bollinger published a letter, withholding 
his submission, alike as ‘ a Christian, a theologian, 
an historical student, and a citizen.’ Excommuni- 
cated three weeks afterwards, he took a leading 
part in the summoning of the congress which met 
at Munich in September, and out of which arose 
the Old Catholics (q.v.). The year 1872 marks the 
beginning of the third period in the learned theo- 
lo^an’s career. The position he now took up was 
indicative of a desire to bring about the union of 
the various Christian churches, a cause which he 
advocated, not only in a series of lectures (1872), 
but also by the active part he took in the Old 
Catholic conference at Bonn (1874^76). He never 
officiated as a priest of the new communion, 
though he defended its position. With Reusch he 
edited Cardinal Bellarmme’s autobiography (1887), 
and a worx on moral controversies in the Catholic 
Church since the 16th century (1888). In 1888 he 
published academic lectures (Eng. trans. of first 
series, Studies in European Bistory, 1890), and in 
1889 materials for a history of sects. Besides works 
already named, Dfillinger wrote Hippolytus und 
Kallistus ( 1853), Beidentum und J%iaent%m,[\Wl\ 
a treatise on Christianity and the Church in the 
earliest period (1860), and a collection of docu- 
ments illustrating the history of the Council of 
Trent. In 1873 he was made president of the 
Munich Academy. In 1889 his ninetieth birthday 
was celebrated Iw the university with great 6clat ; 
and he died at Munich, 10th January 1890, 
Dollondy John, a distinguished optician, in- 
ventor of the achromatic telescope, was descended 


from a French refugee family of Dutch extraction, 
and was born in London, June 10, 1706. Brought 
up to his father’s occupation of silk-weaving, and 
engaged at the loom all day, he devoted great part 
of the niglit to his favourite studies of mathematics, 
optics, and astronomy; and even made himself 
acquainted with anatomy, theology, Greek, Latin, 
French, German, and Italian. In 1752 he joined 
his eldest son, Peter (1730-1820), who had started 
as an optician, and devoted himself to the improve- 
ment of the dioptric telescope, in which he wab 
encouraged by the most distinguished scientific men 
of the time. After a series of well-contrived experi- 
ments and researches, canied on for several years, 
he succeeded in constructing lenses that produced 
images without any coloured fringe (see AOHlio- 
MATISM). This was undoubtedly the greatest im- 
provement that the telescope had recei\'ed since 
its first invention, though it came out in action 
for infringement of patent, that in 1733 it had been 
anticipated by Chester More Hall, who had not, 
however, made his invention public. The Memoir 
(published in the Philosophical Transactions for 
1758) in which he gave an account of his investiga- 
tions was rewarde’d by the council of the Royal 
Society with the Copley Medal. In 1761 Dollond 
was elected an F.R.S. ; he died 30th November of 
the same year. His two sons continued to carry on 
the business with great reputation and success. 
Kelly’s privately printetl Life, reproduced in the 
Philosophical Magazine (1804). 

Dolmen (from the Celtic words danl, *a table,’ 
and niaen, ‘a stone’) is a modern term at)plicd in 
arclneology to the megalitliic framework of tin*, 
chambers of chamberea cairns, which often sur- 
vive the removal of the covering mounds of 
stones and earth for agricultural or other utili- 
tarian purposes, or which may never have been 
completely enveloped in such a covering. In 
England, such constructions, consisting of three or 
more stone props supporting a massive roof stone, 
were formerly styled Cromlechs (q.v.), bub this use 
of the term is now obsolete. The oest-known Eng- 
lish dolmen is that known as Kits Coty House 
(q.v.), near Aylesford, in Kent. The term dolmen 
is almost universally employed on the CJontinent 
to designate not only the denuded megaliths of a 
sepulchral chamber, but the 'whole cbnstjuction, 
inclusive of the covering mound or cairn. It in 
thus synonymous with tlie descriptive a}>i)el la I ion 
of chambered Cairn (q.v.), and may be talceu as a 
generic name for such sepulchral constructions of 
the stone age. In France there are thousands of 
more or les.y complete dolmens in the wider sense 
of the term, many of these in Brittany. 

Dolomite^ or Bitter Spar, a mineral consist- 
ing of double calcium and magnesium carbonate. 
The proportions of the two carbonates are very 
variable, and occasionally the mineral contains a 
considerable percentage of ferrous carbonate. It 
crystallises in rhoinbohedral forms, the faces of 
the crystals being often curved ; its lustre is some- 
what pearly or vitreous, and its colour usually 
white, but variously coloured kinds are not un- 
common, such as reddish, brown, gx'een, gray, and 
black. It effervesces feebly with cold acid." Tin© 
pure crystallised varieties are known as Pearl Bpar. 
Those which contain a notable proportion of fer- 
rous carbonate are called Brown Spar or Ankerite. 
Besides these, columnar fibrous and granular or 
saccharoid varieties are known. Magnesian lime- 
stone— a rook occurring abundantly in the Permian 
System (q.v.)— -is composed essentially of bitter 
spar, and hence is often called dolomite. It is 
usually white, gray, or yellow in colour, and finely 
crystalline. In some varieties cellular spaces occur 
which are often lined with crystals of dolomite. 
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Other varieties are composed of botryoidal or 
irregularly-shaped concretionaiy masses. Most 
limestones contain some magnesium caibonate, but 
it is only when the percentage of this salt is 
considerable that they are called magnesian lime- 
stones or dolomites. Magnesian limestone is often 
used as a building -stone ; and it is also burned and 
made into mortal, but the lime obtained from it 
remains much longer caustic than lime from com- 
mon limestone, and is considered of less value for 
agricultural purposes. In some distiicts, however, 
this lime is preferred to purer limes for application 
to hill-pastures. — Dolomite is named after the 
geologist D^odat Guy de Dolomieu (1750-1801), 
who was bom at Dolomieu in Dauphine. 

Dolomite Mountains. The distinctive 
peculiarities of dolomite mountain-scenery, with 
its jagged outlines and isolated peaks, may be 
seen on the grandest scale in the south-east of Tyrol 
and in the Carinthian Alp masses. When the Dolo- 
mites par excellence are spoken of, it is the Dolo- 
mite Mountains of this region that are meant. See 
books by Gilbert (186*2), Miss Tuckett (1870), 
Amelia B. Edwards (1870), Sinigaglia (1896), 
and S. H. Hamer (1910), and monograph by Mrs 
Ogilvie- Gordon (Edinburgh Geol. Soc. 1910). 

Dolphin, a name applied to various members 
of the Cetacean family Dehphinidm, but especially 
to the species of the genus Delphinus. This genus 
is large and heterogeneous, and is split up by 
some naturalists. The snout is more or less elon- 
gated and pointed ; the teeth are very numerous, 
uniform, close-set, and sharp; the fore-limbs are 
narrow and pointed ; there is usually a conspicu- 
ous dorsal fin. Like other toothed Cetaceans, the 
dolphins have a somewhat unsymmetrical skuJU 
with many peculiarities, and a single crescentic 
blow -hole (nostril) on the top of the head. They 
occur in all seas, and sometimes in rivers, such as 
the Amazon. None exceed 10 feet in length. 
Tliey feed principally on fish, but some do not 
disdain lower animals, such as molluscs, crusta- 
ceans, niedusfe. In habit they are active, and 
usually occur in gregarious 'schools.’ 

The Common Dolphin (Delphinus delpMs) occurs 
in the Mediterranean and North Atlantic, and is 
probably identical ■with forms from the North 
Pacific and Australia distinguished as separate 
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species. It is usually not more than 6 to 8 feet in 
length, of a gray or greenish-black colour above, 
and white below. The moderately long snout is 
separated by a transverse pad from the slightly 
arched forehead. The jaws bear on each side twenty- 
five to fifty small, conical, sharp teeth, curved 
slightly backwards. The crescent-shaped tail is 
keeled above and below. The dolphin feeds chiefly 
on fishes, which it pursues with graceful gambol- 
ings. One young one is born at a time, and tended 


with much affection. The animals have a peculiar 
lowing cry. Their a^le evolutions are much 
observed and admired by voyagers. The flesh is 
sometimes eaten by sailors. Luce other dolphins, 
it is often called a porpoise,’ and the Erench give 
it the names of Bee d'Oie (goose-beak) or Die de 
Mer (goose of the sea), fii ancient times the 
dolphins were sacred to Apollo, and invested with 
numerous kindly and marvellous attributes. They 
drew the^ car^ of Amphitiite, and carried Arion 
upon their willing backs. Its image has been 
often used as a symbol, from the ' shield of 
Ulysses ’ to that of the heir-apparent or Dauphin 
(q.v.) of France. The anchor and dolphin, the 
printer’s device of Aldo Manuzio, with the motto, 
^Festina lente^ was adopted by him, at Erasmus’' 
suggestion, from a silver coin of Vespasian L The 
flesh of the dolphin was formerly esteemed for food. 
The name has been curiously transferred to the 
little Coryphenes (q^-v.) ; and it is these scomberoids 
that are meant "vvlien reference is made to the 
‘ dying dolphin’s changing hues. ’ 

A rarer species off Bntish coasts is the much 
larger and heavier Tursio (D. tursio), the nesamak 
of the Greenlanders. In the North Atlantic, D. 
albirostris and D. leucopleurus also occur. There is 
a pure white dolphin (D. sinends) in the Chinese 
seas, and a South Sea form (D, peronii) without 
the usual dorsal fin. 

In the same family as the dolphin are many 
well-known forms: the Narwhal (Monoceros)^ the 
Beluga (DelpKmapteTus\ the Porpoise 
the Grampus (Orea^ &c.), the Caaing Whale 
(Glohcephahcs), &c. See these articles. 

Dolphin^ Black (ApMs/abce). See Aphides 
and Bean. 

Ddmbdc (book of dooms or sentences), the 
code of laws attributed to King Alfred, contains 
few if any orig nal laws, but restores, renovates, 
and improves those already in existence. A pecul- 
iarly Christian character is strongly impressed on 
the code, which begins with extracts from the Bible, 
* The Lord spake all these words, saying, I am the 
Lord thy God.’ Then follow the ten command- 
ments, the part of the Mosaic law relating to 
criminal offences, and passages from the New 
Testament. It was ratified by the Witan. Thorpe 
gives it in his Diplomatanum Anglicanum mm 
Saxonici (1865). 

Domtorowski, John Henky (1755-1818), a 
distinguished Polish general, was born near Cracow, 
and, after serving under the Elector of Saxony, re- 
turned to take part in the Polish campaigns against 
Bussia and Prussia in 1792-94. Next entering the 
French service, he organised a Polish Legion at 
Milan, and in the campaigns which followed played 
a distinguished part. After the fall of Napoleon 
he returned to Poland, and was appointed a general 
of cavalry and Polish senator. 

Domdanielf a magicians’ meeting-place in a 
cave under the sea, adopted by Southey (Thalaba) 
from the French continuation of the Armian Nights^ 
and often alluded to by Carlyle. 

Dome (Ital. duomo). Since the time of the 
Renaissance this term is commonly applied to the 
external part of the spherical or polygonal roof , of 
which the cupola (oupo, or cup) is the internal 
part. In Italian usage, however, it has a wider 
signification than even the first, being used to 
denote the cathedral or chief church of a town, the 
house (domus) excellence^ or house of God ; and 
in Germany, dom or domMrche is a cathedral. In 
tracing the historical origin of the dome, we are 
usually in the habit of regarding it as oxigiuaiJing 
with the architecture of the Eastern empi^, 
because it was at Constantinople and in the 
Byzantine provinces that its use in ecclesiastical 
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structures was principally adopted. But it was 
the Homans who developed the dome, as well as all 
tlie other applications of the semicircular arch. Of 
their success in applj^ing it to large buildings, we 
have abundant prooi in the ancient domes still 
to be seen in Rome and its neighbourhood. The 
dome of the Pantheon is still probably the most 
magnificent dome in existence, and others of 
smaller size are to be seen in the temples of 
Bacchus, Vesta, Eomulus, Hercules, &c. From 
Ptoine it went to Constantinople, and from the 
same soxirce, also, according to Fergusson,^ came 
tlie few insignificant attempts at domes in the 
Western empire. The external foi-m of the dome 
of the church of St Sophia at Constantinople, 
which became the typical Christian structuie of 
the kind, will be seen in the illustration appended 
to Byzantine Aechitecture (see also Arabian 
Architecture, and the illustration of the Taj 
Mahal at Agra). The dome of San Vitale, at 
Eavenna (q.v.), is said to be still more ancient 
than that of St Sophia, and is a very remark- 
able structure of the same class. On tlie church 
of St Mark, at Venice, there are no^ less than 
fi^'e domes, the centre one, as is usual in Eastern 
stiTictures, being much larger than the others. 
The interior ox these domes is covered with 
Mosaic (q.v.). So far from being peculiar to the 
few churches we have mentioned, domes occur 
in those of almost every town along the w^estem 
shore of the Adriatic, and form, in fact, the chief 
architectural feature of that side of Italy. From 
St Mark’s the dome was introduced in the 11th 
century into P^rigueux in the south of France, 
and thus influenced the architecture of a con- 
siderable part of that country. The construc- 
tion of domes in modern times was revived in 
Home, by the building of that of Our Lady of , 
Loretto in 1507. But the three most celebrated 
modern domes are those of St Peter’s (q.v.) at ! 
Home, of St Paul’s in London, and of the Pantheon 
in Palis. The following are the dimensions of 
some of the most important existing domes : 

Feet diam. Feet hlglu 


Pantheon at Rome 142 143 

Baths of Caracalla, Rome 112 116 

St Sophia, Constantinople 115 201 

St Maria delle Piore, Florence 139 310 

St Peter’s, Rome .139 436 

St Paul’s, London 112 404 

St Genevieve, Pans . . 67 190 


In modern times, domes have been constructed 
with iron of still larger dimensions. Thus that of 
the Great Exhibition in Vienna was 360 feet in 
width, and that of the Albert Memorial Hall in 
London, which is oval, measures 219 by 185 feet in 
diameter. For a class of ancient dome-roofed 
fitractures, see Beehive Houses. 

BoiuenicM'no, or Domenico Zampieri, a 
celebrated painter of the Bolognese school, was 
born at Bologna in 1581. He began his studies 
under Denis Calvaert, and completed them under 
the Caracci. During the whole of his career, 
Dornenichino had much to suffer from the jealousy 
of rivals, who are not free from the suspicion of 
having caused his death by poison ( 1641 ). Though 
his artistic fame has gi-eatly diminished during 
recent years, it must be admitted that his 
works are distinguished by correctness of design, 
that the heads of his figures in particular are 
expressive and forcible, and that his draperies are 
lien and varied in arrangement. The master- 
iece of Dornenichino, the ^Communion of St 
erome,’ 1614 (an easel-picture in the Vatican), 
though suggested by Agostino Caracci’s rendering 
of the subject, is an accomplished and powerfm 
production. His * Diana and her jfymphs,’ 
‘Guardian Angel,’ ‘St John,’ and ‘St Sebastian,* 


aiso rank among his finer productions, and the 
‘Cure of the Demoniac Boy,’ at Giotta Ferrata, 
is one of the most admired of his frescoes. Out 
of Italy, the museum of the Louvre possesses the 
largest number of Domenicliino’s works. 

Domesday Book, or Doomsday Bo^ok, one 
of the oldest and most valuable records of England, 
contains the results of a statistical survey of tii«at 
country made by William the Conqueror in 1085- 
86. The Old English name, D6mes Dceg, ‘day of 
judgment,’ has obvious reference to the supreme 
authority of the book in doom or judgment on 
the matters contained in it. It was also anciently 
known as the Liber d& Wintotiici, or Book of 
Winchester; the Bot ulus Wmto nice, or Roll of 
Winchester ; the Liber Itegis, or King s Book^;_ the 
Seriptwra Thesauri Beg is, or Record of the King’s 
Treasury (where it was long kept, together with 
the king’s seal, under three locks and keys ) ; also 
the Liber Censualis Atiglice, or Hate- hook of Eng- 
land; and the Liber Judiciurius, or Book of Judg- 
ment. 

The way in which the survey xvas made will be 
best described in the words of the contemporary 
writer in the Anglo-Saxon Chronicle. At mid- 
winter in 1085, when the king was at Ciloucester, 
‘he had a great consultation, and spoke very 
deeply with his witan [i.e. great council or parlia- 
ment] concerning the land, how it was held, and 
what were its tenantry. He then sent his men all 
over England, into every shire, and caused them to 
ascertain how many hundred liides of land it con- 
tained, and what lands the king had in it, what 
cattle there were in the seveial counties, and how 
much revenue he ought to get yearly from each. 
He also caused them write down how much land 
belonged to his archbishops, bishops, abbots, and 
earls, what property every iuhaldtant of all Eng- 
land possessed in land or in cattle, and liovv much 
money this was worth. So strictly did he cause 
the survey to be made, that there was not a single 
hide, nor a yardlaud of ground, nor— -it is shameful 
to say what he thought no shame to do— was there 
an ox, or a cow, or a pig passed ]>y, that was not 
set down in the accounts ; all these writings xvere 
brought to him.’ 

The survey was made by commissioners calhal 
the king’s justiciaries, who had the help of the 
chief men of every .shire. By a sworn assize or 
jury of the sheriffs, lords of manors, jnesbyters of 
churches, reeves (Le. grieves or ov(*rseers) of 
hundreds, bailiffs, and six villeins (i.e. servile 
tenants) of every village, they made iii<iuest as to 
the name of the place ; who held it in the time of 
King Edward (1041-66) ; who was its present pos- 
sessor ; how many hides there were in the manor ; 
how many ploughgates in demesne (i.e. renerved 
in the lord’s own hand); how many homagers or 
vassals; how many villeins; how many cottars; 
how many serfs ; wliat freemen ; how many t<*nants 
in socage (i.e, tenants who rendered services of 
husbandry) ; how much wood ; how much meadow 
and pasture ; what mills and fish-ponds ; how much 
had been added or taken away ; what was the gross 
value in Edward’s time ; wliat the i)reseut value ; 
and how much each freeman or socman has or had. 
They were also to state the value of the land ( I ) 
as held in Edward’s days ; (2) as it ha<l been givtm 
by William; (3) as it stood at the time of this 
survey ; and (4) if its value could now be raised. 

The returns thus gathered in the several .shires, 
and their hundreds and other subdivisions, were 
arranged and digested in the record which is now 
called the Great or Exchequer Domesday. The 
enumeration of the cattle and swine, which so 
moved the indignation of the Anglo-Saxon chroni- 
cler, thougli regularly made, was in some eases 
omitted from the record, because of its ever-fluctn- 
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ating (quantity. By tins valuable census there was 
provided not only exact information of the land and 
its inhabitants, but also a trustwoitliy register of 
appeal foi litigious proprietors, a reliable guide for 
military seivice, and a practical basis for regulat- 
ing taxation. The taxes were levied according to 
the divisions of the countiy given in the Domesday 
Book, until 1522, when a new survey, popularly 
called the New Domesday Book, was made. 

This great English record was published at the 
national cost in 1783, in two folio volumes, printed 
with types cast for the purpose, so as to represent 
the contractions of the original manuscript ; it 
was ten years in passing thiough the press. In 
1811-16 two supplementary volumes were published, 
one containing an excellent general introduction, 
by Sir Henry Ellis of the British Museum, with 
indices to the places and persons mentioned in the 
work ; the other containing four other records of 
the same natuie : (1 ) The Exon or Exeter Domes- 
day, beim* a transcript of the Exchequer Domes- 
day for the counties of Wilts, Dorset, Somerset, 
Devon, and Cornwall; (2) the Inquisitio Eliensis, 
a transcript of the survey of the lands of the 
monastery of Ely, in the counties of Cambridge, 
Hertford, Essex, Norfolk, Suffolk, and Hunting- 
don ; ( 3 ) the Winton Domesday, containing two 
surveys of the city of Winchester, one made 
between 1107 and 1128, the other in 1148; and 
(4) the Boldon Book, a survey of the posesssions 
of the see of Durham, made in 1183. This fouith 
record is especially valuable, as partially supplying 
a deficiency in the Domesday survey, which did not 
e.xtend to the counties of Durham, Northumber- 
land, Westmorland, and Cumberland, either, it 
would seem, because they had been lately laid 
waste by the Conqueror, or because his dominion 
was not fully established in them. A new and 
better edition of the Boldon Book was issued in 


Domesday Book in translation, county by county, 
with introductions and maps. In 1872 govern- 
ment ordered a general return of owners of lands, 
to be prepared by the Local Government Board. 
This modern ‘Domesday Book’ was published in 
1874-76. 

Of books on Domesday there are not a few — amongst 
them Maitland’s Domesday mvd BeyoncL (1897) ; Birch’s 
Domesday Booh (1887), a succinct and popular account, 
with a copious bibliography ; Lechaude d’Anisy, Recher- 
ches sur le Domesday (1842); Domesday Studies (1888- 
91); the Bev. W. E. Eyton’s notes on several sections 
(Dorset, Somerset, Stafford, 4 vols. 1877-81, &:c.); Free- 
man’s Norm^an Conquest of England (vol. v. 1876); 
Bound’s Feudal England (1895) ; Ballard’s Domesdajf 
Boroughs (1904), and Domesday Inquest (1906). 

Domestic Architecture. The vaiiety of 
requirements to be fulfilled by the architecture of 
the house, wliethei as regards the climate, habits, or 
employments of different countries, is very great, 
and the designs and arrangements must therefore 
thioughout the world’s history have been infinitely 
varied. But the construction is generally much less 
substantial than that of temples and public build- 
ings, and the remains of ancient houses aie in con- 
sequence comparatively scarce. There aie con- 
siderable remains, however, of Egyptian and Cretan 
dwellings (see Crete), and some idea of those of 
the Etruscans may be obtained from the arrange- 
ment of their tombs. Gieek and Roman houses’ 
were generally only one story in height, and con- 
tained an open atrium with small chambers around 
it. Beyond this was the peristyle or private depart- 
ment, surrounded with a colonnade, and opening on 
a garden. In connection with the peristyle were 
dining-rooms and family apartments. The preser- 
vation of the houses of Herculaneum and Pompeii 
brings before us with great vividness all the 
domestic arrangements of the classic peiiod. 

The Roman dispositions were 
followed during a great part of 
the middle ages, but became 
modified about the 11th centuiy. 
Thus the peristyle was imitated 
in the cloister of the medieval 
monastery, and the Roman ‘villa’ 
01 country-house became the 
model of the early castles of 
southern Gaul. In the villa the 
large outer courtyard was called 
the villa rustioa, containing the 
granaries, stables, <S:c., while an 
inner court formed the villa 
'itrbana, or residence of the pro- 
prietor. The castles were on the 
same plan, the courts being sur- 
rounded with a ditch and pali- 
saded mound, and the owner’s 
house being a wooden redoubt 
on the top of an artificial mound 
in the inner in closure. 

During the middle ages and up 
to the l7th century, the greater 
part of the houses of the people, 
including those in the towns, were 
constructed with wood, the cor- 
helled-out and overhanging upper 
floors cf which are amongst the most picturesque 
features of medieval architecture both in England 
and on the Continent. The Normans were the 
first to introduce stone and mortar construction 
into castle-building in the 1 1th century. The well- 
known Norman keeps were the residences of the 
nobility in Normandy and England till the 13th 
century. There are still, however, remains of 
smaller manors in England dating from that period. 
These consisted of a two-story plain block, the 
ground-floor being vaulted, and the upper floor,, 
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Specimen of Domesday Book. 

The reading, freed from contractions, runs as follows : 

Rex tenet in dominio Stochse De Anna regis Bdwardi fait. Tunc se defendebat pro 
xvTj hidis. Nichil geldaverunt. Terra est xvj carueatse. In domimo sunt ij caru- 
catse xxiv villani <Sr» x 'bordarij cum xx carucatis. Ibi ecclesia qnam Willelmus 
tenet de rege cum dmiidia hida in elemosma. Ibi v servi ii molini de xxv sol. 
XVI acrsB prati Silva xl porcorum ipsa est in parco regis. 

Tempore Rems Edwardi post valebat xij lib. Modo xv lib. Tamen qui tenet reddit 
XV lib. ad pensum. Vicecomes habet xxv solid. 


1852 by the Surtees Society, which, in 1857, printed 
Bishop Hatfield^s Sv/rvey^ another record of the 
possessions of the see of Durham, compiled between 
1345 and 1381. A new and enlarged edition of Sir 
Henry Ellis’s General Introduction to Domesday 
Booh was published in 1833, in two vols. 8vo. See 
also Stubbs’s Select Charters, and Freeman’s Norman 
Conquest (vol. v. 1876). In 1861-63 a fac-simile 
copy was published by the Ordnance Survey, by 
photozincography ; and the Victoria History of the 
Counties o/ England has gone on publishing the 
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wliicli contained the living-rooms, entering by a 
^separate outside stair. In the following centniies 
additions were made to the accommodation to suit 
the enlarged requirements of the times, until the 
buildings came finally to surround a coui*tyard and 
form a quadrangle. Most of the great castles and 
mansions of the 15th and 16th centuries were 
erected on this plan, and those built in the time 
of Queen Elizabeth were often on a great scale, and 
contained nearly all the accommodation required 
at the present day. Smaller mansions and houses 
were on various plans, and in town -houses the 
interior court, surrounded with projecting bal- 
conies or galleries, was common. 

Under the Renaissance, town-houses in streets 
lost their distinctive qualities, being all designed 
so as to form as it were one flank of an extensive 
palace or single edifice. This monotonous arrange- 
ment is now being gradually departed from, and 
each house is beginning to be designed, as it should 
be, independently. 

The domestic architecture of modern times has 
this peculiaiity, that it extends its influence so as 
to include all classes of dwellings, even the 1mm- 
blest; and the houses of farm-servants and town 
artisans now receive as much care in their design, 
in order to render them comfortable and sanitary 
abodes, as the palaces and mansions of the wealthier 
classes. 

See the articles BuiLDiiro, Castle, Gothic Architeo- 
TURE, Elizabethan Architecture, Queen Anne Style, 
and other articles cited at Architecture in this work ; 
also Fergusson’s Jffandhook of Arohitecture ; Viollet le 
Due, Dictwnmire de VArchitecture^Hiatoire d*une Mamn, 
due*; John Henry Parker, Some Account of Dom€i>hc 
Architecture in JEnfflaud; T. Hudson Turner, Doma^ric 
Architecture of the Middle Ages; D. MacGibbon and T. 
Boss, Castellated and Domestic Architecture of Scotland, 

0omest!catiOll^ the modification of anlmahs 
by deliberate human interference with their food 
and surroundings, with the work or functions they 
perform, but especially with their breeding. The 
influence of man on animals extends, hov'ever, 
far beyond those usually regarded as domesticated, 
and it is not possible to draw a perfectly hard and 
fast boundary line. Man has exterminated some 
animals — e.g. birds, and proi)agated others— e.g. 
fishes ; he has made many become rare, shy, and 
cunning, while others (e.g. crickets) find shelter in 
his dwellings ; he has kept some captive, like the 
fish in the pond ; tamed others individually for his 
service, like falcons and cheetahs ; he has preserved 
some artificially from their enemies, because of 
their rarity, and others because of their utility, 
but without in any of these cases much modifying 
them. None of these are in the strict sense domes- 
ticated. It is only when a distinct breed has been 
produced by human interference, in most cases 
deliberately by artificial selection, that we are 
justified in calling the result domestication. 
Strictly ‘domesticated animals' correspond to 
strictly ‘cultivated plants in both cases the 
organisms have been modified, more or less fixedly, 
from their natural or wild state, by changes in 
food and environment, function and breeding. 

Domestication began long before the dawn of 
history (see Aoriculture, Anthropolog-y, Dog, 
Stone Age). The domestic animals are discussed 
under separate articles ; but a list of representative 
forms may be given here. Among lower animals, 
Silk-moths (see Silk) and hive Bees (q,v.) have 
been for long controlled, and to a limited extent 
modified. Among fishes, Goldfish (q.v.) may cer- 
tainly be regarded as domesticated for decorative 
urposes. Birds include many illustrations of 
omesticafcion— pigeons, fowls, ducks, geese, pea- 
cocks, turkeys, guinea-fowls, canary-birds, 
Among mammals, dogs and cats, horses and asses, 


cattle, sheep and goats, camels, llamas, reindeer, 
pigs and rabbits, &c., have been domesticated, 
and have given rise to many diffeient breeds. The 
complete list is not a long one, though it will 
probably be increased. To admit of domestication, 
animals must generally be social and docile in their 
habits, and must be capable of letainiiig feililily 
under changed conditions. 

The process of domestication, as far as delibeiate 
control is concerned, is for the most part equivalent 
to selective breeding. Forms with useful v'arieties 
are isolated from the mass, and allowed to breed 
together, the most desirable lesults aie again 
selected for breeding, and so on, till a domesticated 
breed of the same animal is established ( see Bhbeu ). 
DilFerent bieeds difler from natural species in being 
usually mutually fertile. In other words, wliibj two 
domestic races may be externally more ditferent than 
are two nearly related species in nature, the repro- 
ductive elements in the first case cannot difier as they 
must do in the second. Thus crossing is usually 
successful between domestic breeds, ^only rarely 
between adjacent natural species. ^ When we pa,ss 
beyond selective breeding to inquire into the con- 
ditions of variation, a much more diflicult pndiloni 
is raised- We cannot do more than refer to the 
probably inhereuL vaiiability of the germ-cells, to 
the oscillations in their nutiition which probably 
provoke changes, to deeply saturating environ- 
mental and functional iutluences which may serve 
as variational stimuli to the gerni'plasm, and to 
the opportunities for new permutations and com- 
binations that are afibrded by the intricate changes 
that go on in conuoctiou with maturation and fer- 
tilisation. Modern woik has made it clear that 
in many cases man simply assists in the ‘unpa<d<- 
ing' of the extremely complex inheritance of tlm 
wild type. What look like very novel pioducts are 
sometimes the result of the dropping out of cer- 
tain factors in the old or the result of rearrang<j- 
menfc. What is called reversion of domesticated 
I breeds is often at least a process of ‘rejmeking’ 
when factors that have been analy.sed apart eomo 
together again. 

The results of doinesticatiou aie very \'aricd. 
Sometimes the changes indiu-ed and (‘ultivated 
have been comparatively slight, in (>th(*r cas<»H 
they have amounted to the evolution of nesv 
species. Superficial alterations of c<dour <uid 
skin, hair, and feathers; deeper <diaugcs in tin** 
less plastic skeletal, muscular, alimentary, and 
other .systems ; increased foilility on the one hand, 
sterility on the other; alteration in mental and 
emotional characters; the perfect! ng <>f a racial 
characteristic in one case, its loss in antithcr; 
general progress in some forms, utilitarian degen- 
eration or extraordinary; abnormality in others, are 
abundantly illustrated in Darwin’s classic work on 
variation under domestication. The constant ifuul- 
ency to Atavism (q.v.) or reversion; the <laiigcr 
of carrying selection of a given character too far 
(see Brbep) ; and the relations to Here<Uty (q.v.) 
and Evolution (q.v.) are discussed elHCwliere. 

Sec Acclimatisation, Cultivated Flanth, Vaiua* 
TION ; Darwin, Animals and Plants under DoniCHtirniunn 
(1368); Victor Hehn, KvZtur0auzen und Hausihkrc 
(new ed. 1902) ; N. S. Shaler, Dovustimted Animats 
(1896) ; Keller, Naturgmhichte dcr Baustien \ 1905 }, 

Domestie Econoin^ is a tautological but 
convenient expression, Oikonoma^ the < ireek word 
from which economy is directly derived, ineaiw 
simply household management. But the reference 
to the household having gradually been lost, the 
art of managing domestic aflaius in the best and 
thriftiest manner was, as Domestic Economy, distin- 
guished from Political Economy. As a subject of 
education in schools, the term is nnule to cover 
many matters treat^ separately in this work— 
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food, the value of the various kinds, the functions 
jof food, and its preparation ; clothing, its various 
kinds, the making and repairing of it; washing; 
domestic utensils; the lighting, warming, venti- 
lation, and sanitation of houses ; hygiene, the 
laws of health, sickness, and nursing; as well as 
thrift, the more especial subject of domestic 
economy. Information on most of these subjects 
will be found in very many articles throughout the 
work : see amongst others those on Food, Diet, 
Oerm Theory, Digestion, Cookery, Bread, Hy- 
oiENE; Indigestion, Constipation, Catarrh, 
xind the other articles on ailments ; Nursing, 
Building, Sewage, Ventilation, Warming- 

Domett* Alfred (1811-87), poet and premier 
of New Zealand, where he lived from 1842 to 1871. 
He was born at Camberwell, like his lifelong 
friend Browning, who refers to him as ‘Waring.’ 
He studied at St John’s College, Cambridge, and 
w-as called to the bar in 1841. 

Domfront* an old town of the French depart- 
ment of Orne, on a rock overlooking the Varenne, 
43 miles WNW. of Alencon, has an old church and 
ruins of a castle ; pop. 4000. 

Domicile* a man’s legal place of abode, or the 
place which the law will hold to be^ his residence. 
In determining questions of domicile, the law 
endeavours to follow the facts of each case, and, 
consequently, the legal as well as the natural view 
of the matter is expressed in that definition of a 
domicile in the Corpus Juris^ which says ‘Everj^ 
man has his domicile where he has placed his 
hearth, and centred his fortnnes and affairs; 
whence he goes not forth without an occasion; 
from which, when he is absent, he is said to be 
abroad ; and to which, when he returns, he is said 
to cease to be abroad,’ — Cod. 10, tit, 39, s. 7. Even 
in Rome, questions of domicile were not without 
importance, for the empire was divided for pur- 
poses of domestic government, and the inhabitant 
-of one province was not subject to the magistrates 
of another. But it was in modern times, when 
Europe was divided into many independent king- 
doms, and America was foimied. out of states having 
different local customs and laws, that the law of 
domicile assumed its full importance. It now con- 
stitutes one of the most difficult branches of private 
International Law (q.v.). The following are its 
most general rules *. (1) The place of biith is the 
original domicile of every one, provided that, at 
the time of his birth, it was the domicile of his 
parents ; but if his parents were then on a visit or 
-on a journey, the home of the parents will be the 
•domicile of birth, nativity, or origin {dmnidlimn 
origtnis). (2) If the child is illegitimate, it follows 
the domicile of its mother., (3) The domicile 
originally obtained continues till a new one is 
acquired, (4) Minors are generally deemed incap- 
able of changing their domicile of their own accord, 
but it may be changed by a change in the domicile 
ot the parents, which it follows. (5) If the hus- 
band and father dies, his last domicile is that of 
his widow and children. (6) A wife follows the 
domicile of her husband. (7) No person can have 
more than one domicile in the proper sense of 
the term at any given moment. (8) If a person 
of full age, having a right to change his domicile, 
takes up his abode in a new place, with the 
acknowledged intention of remaining permanently 
fixed there {animo mommdi), that place imme- 
diately becomes, and that which he has quitted 
ceases to be,^ his domicile. Questions as to what 
amounts to intention, or what circumstances con- 
stitute pfficienb proof of intention of remaining, 
•or quitting a place of residence, are amongst the 
most difficult in the law of domicile. Most persons 
who are resident abroad have a sort of floating 


intention that, in certain conceivable circum- 
stances, they will return to their native country, 
and to these vague feelings they give expression 
in a manner more or less vague. 

One of the most important effects of the law 
of domicile, which formerly gave room for litiga- 
tion, was as to the validity of the will which a 
deceased person leaves— the English rule being, 
that it must be according to the law of the domi- 
cile, wherever the will was made, though the 
law of Scotland allowed a will also to be good 
if it was executed according to the law of the 
country wnere it was made. A statute, however, 
was passed in 1861, by which the law was made 
uniform, so that the will of a British subject, 
as regards personal estate, made out of the United 
Kingdom, is now deemed valid, wherever his domi- 
cile may he, if the will is conformable to the law 
of the countiy where made, or to the law of the 
domicile of origin. And by a later statute passed in 
1868, it has been provided that even as regards real 
or heritable estate, an English will is to have effect 
given to it as regards property situated in Scotland. 
In each case the presumed intention of the testator 
will determine by which law the will is to be 
construed. It is impossible heie to enumerate 
the various other effects of the law of domicile. 
Generally, it may be stated that it regulates the 
succession to property. As regards personal or 
movable property, this is universally conceded. 
It is said to follow the person {mobuia inhcsrent 
ossihus). Accordingly, such property is everywhere 
distributed after death according to the law of the 
country of which the deceased died a domiciled 
citizen. In the case of heritable or real property, 
however, the same rule is not universally applied. 
By the legal systems of the Continent, domicile as 
a rule governs the succession, but in Great Britain 
and the United States, real property descends in 
accordance with the law of the land in which it is 
situated {lex rev sites). The transmission of a 
debtor’s estate upon divestiture by bankruptcy 
stands in a similar position to that of succession 
by death— British and American laws making the 
same distinction as regards distribution between 
movable and heritable estate. 

Besides domicile proper, of which we have just 
been treating, the term is sometimes applied in a 
special and restricted sense. Thus the expression 
‘Matrimonial Domicile’ was occasionally used to 
express the character of residence supposed to be 
sufficient to constitute jurisdiction in questions of 
marriage and divorce. Although the courts in one 
or two cases sustained their jurisdiction where the 
evidence of domicile was slender, it was doubtful 
how far these cases were authoritative, and the 
doctrine of ‘Matrimonial Domicile’ was finally 
re][)udiated by the House of Lords in 1895 (see 
Marriage). Another common expression is 
‘Domicile of Citation,* which simply signifies 
residence for forty days witliin the territory of 
a particular court. Such residence is sufficient to 
constitute jurisdiction for citation of a defender 
in all personal actions. Again, the term domicile 
is sometimes used quite incorrectly to describe the 
kind of residence required for the purposes of parish 
relief in Scotland (see Poor Laws ; Settlement, 
Law of). Bub the rules for determining such 
residence have little bearing upon questions of 
domicile proper. See Dicey on Domicile ; and 
notes to the French translation of Dicey by M. 
Stoequarb. 

Domiliaill;* in Music, the fifth above the tonic : 
the ruling or governing tone of the key. See 
Harmony. , 

Dominanl;* in Mendelism. See Heredity. 

Dominic* St. See Dominicans. . 
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Domillica (Fr. Dommiq_m\ the largest and 
most southerly British island in the Leeward group 
of the Lesser Antilles, lies midway between the 
French islands of Martinique and Guadeloupe, and 
has an area of 300 sq. m. The population (37,000) 
is mostly negro. The Caribs (400), who occupy a 
large reserve on the Windward side of the island, 
are gradually becoming so intermixed with the 
negroes that the pure Carib, the 'Franc Caiib,’ 
will soon be non-existent. They are veiy peace- 
able and retiring, and live on fish, and vegetables 
and fruits which they cultivate. Dominica is of 
volcanic oiigin, with many hot and sulphureous 
springs. In 1880 there was a great eruption of 
volcanic ash from the ‘ Boiling Lake ’ at the southern 
extremity of the island. The temperature is cool 
and even chilly in the mountains, hut sultry on 
the coast, where the yearly mean is 89“ F. ; rain 
falls nearly every month, and the annual rainfall 
is 83 inches. Nearly one-half of the surface con- 
sists of wooded mountains and deep ravines, and 
at one point the surface attains an elevation of 
5300 feet. Dominica has one of the best ti*opical 
botanic gardens in the world. Attractive as it is 
to the artist and traveller, the rugged, broken, and 
precipitous character of Dominica is very disad- 
vantageous to the settler, and long confined agri- 
culture to a narrow strip along the coast, the 
pathless forests of the interior remaining practi- 
cally as much a terra incognita as when Columbus 
first sighted the island. Trade is chiefly with the 
United States, Canada, and Britain. The^ principal 
products are jfruit, cocoa, essential oils, lime-juice, 
coffee, sugar, and timber. The fisheries are valu- 
able. A&ut a third of the area is now cultivated. 
The capital of the island is Roseau, a port on the 
west coast, with a pop. of 7000. Dominica is a 
member of the Leeward Islands colony, and sends 
representatives to the general legislative council ; 
but it fias its own administxator and legislatui e, since 
1925 partly elected. The majority of the inhabitants 
are Roman Catholics; religious equality now pre- 
vails, but till recently the clergymen of the Church of 
England were paid from the public funds. Dominica 
was discovered by Columbus, on his second voyage, 
on Sunday (whence its name Dominica — i.e. 'the 
Lord’s Day’), 3d November 1493. It was a source 
of strife to French and English until 1648, when 
it was formally declared by the treaty of Aix-la- 
Ohapelle a neutral island ; but in 1759 it was cap- 
tured by England, axul in 1763 ceded by France, 
which, however, held it again in 1778-83, and in 
1802-14, when it was finally restored to England, 
See Froude, The English in the West Indies ( 1888 ) ; 
Grieve, Notes wpon Dominica (1907). 

Bominical Letter, or Sunday Letter, is 
one of the seven letters, A, B, C, D, E, F, G, used 
in almanacs, &;c., to mark the Sundays through- 
out the jrear. The first seven days of the year are 
marked in their order by the above letters in their 
order, then the following seven, and all consecutive 
sets of seven days to the end of the year, are 
similarly marked ; so that the 1st, 8th, 15th, 22d, 
&c. days of the year are all marked by A ; and the 
2d, 9th, 16th, 23d, &c., by B ; and so on. The days 
being thus marked, it is evident that on whatever 
day the first Sunday of the year falls, the letter 
which marks it will mark all the other Sundays in 
the year, as the number of the letters and of the 
days in the week is the same.' 

As the common year consists of fifty-two weeks 
and one day over, the dominical letters go back- 
wards one day every common year. If the domini- 
cal letter of a common year be G, F will be the 
dominical letter for the next year. As a leap-year 
consists of fifty-two weeks and two days, the fetters , 

f o backwards two days every leap-year. If in the ' 
eginning of a leap-year the dominical letter be G, 


E will be the dominical letter for the next year-. 
This extraordinary retrocession, however, is made 
to take place at the intercalaiy day (the 29th Feb- 
ruary) by the artifice of marking it by the same 
letter as the day preceding it, and thus the next 
Sunday is marked by the letter preceding that 
which marked the Sundays before the intercalary 
day. Suppose the 28th February in a leap-year to 
be a Sunday, and marked by F, it is evident that 
the dominical letter for the rest of the year will be 
E. As eveiy fourth year is a leap-year, and the 
letters are seven in number, it is clear that^ the 
same order of letteis must return in four times 
seven, or twenty-eight years, which would, but for 
the leap-years, recur in seven years, and hence the 
Solar Cycle (see Period). The dominical letters 
were first introduced into the calendar by the^ early 
Christians, to displace the nundinal letters in the 
Roman calendar. They are of use as a means of 
discovering on what day of the week any day of 
the month falls in a given year (see Easter). 
Rules and tables for finding them are given in 
prayer-books, breviaries, &c., as well as in works 
on dates. See Calendar, Chronology. 

Dominican Republic, or Santo (commonly 
San) Domingo, a state formed of the eastern por- 
tion of Hayti (q.v.), and embracing about 19,000 
sq. m., or over two- thirds of the whole island. The 
pop. at the census of 1921 was 897,405; most of 
these are negroes or mulattoes, but the whites aie 
comparatively more numerous and iiitluential tlian 
in the Haitian Republic. The state religion is 
Roman Catholic, others being tolerated ; the pre- 
vailing dialect is Spanish. Civilisation has not 
reached a high level ; primary instruction, however, 
is now gratuitous and obligatory, and of late years 
the country has made considerable progress under 
the impulse of American enterprise and guidance. 
Except on the coasts, nob much timber has been 
cut. The forests furnish mahogany, satin-wood, 
dye-woods, cedar, and pine. Large sugar ixlanta- 
tions and factories have been developed in the 
south and west; tobacco, cofiee, bananas, and 
cocoa are grown. Maize and tropical cereals are 
successfully cultivated. Cattle arc raised, and 
beeswax produced. Copper is worked, (Jold, 
silver, quicksilver, nickel, iron, petroleum, salt, 
and coal are found ; and thei'e are 150 mihw of 
railway. Commerce is mainly with the Ibiitc^d 
States, England, France, ai»d (iennany. Tiie 
executive of the republic is vested in a cabinijt 
consisting of the president and seven ininisters, 
and the legislative power in a congress of twonty- 
four deputies and twelve senators. The capital is 
8an Domingo (q.v.). — The early history of this 
poi'tion of the island, which remained Spanish 
when the western part was ceded to hVance in 
1697, and which was united with the neighlK>nring 
state in 1795-1808 and 1822-43, properly belongs to 
that of Hayti. In 1843 it assumed a separate 
standing as the Dominican Republic, the anarcliy 
and misrule of which it exchanged in 1861 for the 
despotism of its former masters. But the harsh 
Spanish rule brought on a revolt in 1863, and the 
republic, reconstituted in 1865, has since main- 
tained a troubled existence. Owing to the heavy 
foreign debt, the customs were submitted to the 
United States in 1907. The prosperity that fol- 
lowed was broken by a series of revolutions. The 
United States sent commissioners to advise, and 
in 1916 placed the administration in the hands 
of American naval ofiicers, American control, 
except in the matter of customs, was withdrawn 
in 3925. 

See Keiin Nan Domingo (1870); Hazard, 
Domwo (1873); Hesketh Prichard, Where Black Rnles 
(1900); Schdnrich, Santo Domimo (1918); the 
Military Governor’s Report (U.S, Navy Bep., 1920). 
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DominicanSf an order of preaching friars 
founded at Toulouse in 1215-16 by Dominic de Guz- 
man Dominic was boin in 1170 at Calaruega in Old 
Castile, and studied at Palencia. Here he acquired 
a great name for piety and learning ; so much so 
that in his twenty-fourth year his diocesan, the 
Bishop of Osma, made him a canon of his cathe- 
dral, and relied mainly on Dominic’s aid in his 
design of reforming the whole chapter according to 
the rule of St Augustine. The young man led 
a life of rigorous asceticism, and devoted himself 
at the same time to missionary labours among 
Mohammedans and ‘heretics.’ In 1204 he accom- 
panied his bishop on a political mission, and had 
to pass three times through the south of Fi ance. 
That part of the country was almost entirely 
peopled by Albigenses (q.v.), and the labours of 
papal legates and Cistercian abbots for their eon- 
veision had been all in vain. The turning-point of 
Dominic’s life had come. He undertook the care 
of the work ; he substituted poverty for the prelatic 
pomp, love for force. He tiavelled from place to 
place on foot, bearing St Paul’s epistles in his 
hands and preaching eveiy where. He continued his 
labours for ten years, gathered like-minded com- 
panions lound him, whom he trained after his own 
heart, and for whom he afterwaids (1215) founded 
the first house of liis followers at Toulouse. He 
also set up at Prouille an asylum for women who 
liad been heretics or weie in danger fiom Ijeretical 
influence, and this institution developed into an 
Older of nuns. Unhappily, events occurred which 
have had an evil influence on the history of his 
order Innocent III., incensed by the murder of 
his legate, Peter of Ca&telnau, called the barons of 
nortliein France, led by Simon of Montfoit, to a 
crusade against the ‘heretics.’ Dominic pailici- 
pated in many of the doings of the ciusadeis, 
though it is maintained that his influence was 
directed towaxds mercy, and that his own character 
was peculiarly gentle and kind ly . In 1 2 1 5 Dominic, 
now in high favoui with ecclesiastical authority, 
went with Fulho, Bishop of Touloiuse, to the fourth 
Lateian Council. The council was averse to the 
foundation of new ordeis. Still Innocent III. pro- 
mised approval, on condition that the new order 
adopted an old inle. Dominic chose the rule of 
St Augustine, borrowing some additional statutes 
from the Piemonstraterisians, and authorisation 
was given in the following year by Honoiius III. 
A little later he became ‘Master' of the Saci*ed 
Palace,’ an office which has continued in the 
order. In 1220 the Dominicans, in imitation of 
tlieir Franciscan brethren, adopted a poverty so 
rigid that not even the order as a corporation 
could hold houses or lands, and thus they forced 
themselves to become mendicants or beggare. 
Next year Dominic died. He had lived to see 
his order occupying sixty houses and divided into 
eight provinces. Jt had spread to England, where 
the^ first foundation was git Oxford, and where from 
their dress they were called Black Friars; lo 
northern France, where their house of St James 
earned for them the name of Jacobins ; to Italy, 
to Spain, to Austria. He was canonised in 1233 by 
his friend Gregory IX. ; his festival falls on 4th 
August. 

We have identified the Dominicans in general 
with the friars, and this is justified by ordinary 
language, but strictly speaking the friars are only 
the first order of St Dominic. They are hound by 
the usual solemn vows of poverty, chastity, and 
obedience; they are forbidden ever to eat flesh- 
meat; they rise in the middle of the night for 
prayer. They are subject to a general, dected, 
according to a recent enactment, for twelve years. 
TJnder him are the provincials, each of whom rules 
in a province ; lastly, there are the priors of the 
160 


individual houses- All these officers are elected by 
popular vote and for a limited term. Their con- 
stitutions were put into shape by Kaymond of 
Pennafort, third general; but even since then 
great changes have been made, among which the 
ermission to hold immovable property, initiated 
y Martin V., and extended by Sixtus IV. to the 
whole order in 1477, is especially noteworthy. The 
function of the order is indicated by their name, 
‘the order of preachers.’ They are therefore 
missionaries in toreign lands and missionaries at 
home, and every vvheie they have made the rosary 
popular in the Catholic woild. They aie the 
Older which has conceined itself specially with 
the guardianship of the faith. The scholastic 
theology is almost the creation of great Domini- 
cans, such as Albertus Magnus and Aquinas, and 
among tli*eir illustrious preaclieis was the maityr 
Savonarola. They have been the favourite in- 
quisitors, and a Dominican always presided over the 
Inquisition. But their influence is now a thing of 
the past, except for the power still exerted by their 
great writers of the middle ages. The Jesuits have 
displaced them as fceacliers and preachers ; though 
the fame of the order was revived for a time by 
the genius, the eloquence, and noble character of 
Lacordaire, who restored it to France. At present 
the order is cliiefiy engaged in pleaching missions 
and retreats. They have several houses in the 
United Kingdom — e.g. at London, Newcastle, 
Woodchestei, &e. They wear a dress of white 
wool, with a black mantle and pointed hood. 

The second order consists of nuns, bound by 
solemn vows, and engaged to strict inclosure, per- 
petual abstinence from flesh-meat, &c. They were, 
as we have seen, instituted by St Dominic. 

The Tertiaries or third order are said to have 
arisen from the ‘‘militia of Jesus Christ,’ drawn 
together by St Dominic to assist in resisting and 
persecuting the Albigenses. In their present form 
they are an imitation of a similar institution among 
fche Franciscans. They are either people in the 
world, fi*ee to marry, but following certain ascetical 
rules ; or else are women living as nuns in com- 
munity under simple vows. They are also known 
as the Brothers and Sisters of Penance. 

fclee Lives by Lacordaire (1811 ), Aleinaiiy, Miss Drane, 
Herkless, and Guiraud (trans. 1901); and for the order, 
works by Helyot, D’Anzas (1874-76 ), Devas (1913 ), Jarrett 
(1921). 

Dominie. See Dominus. 

DoininiOHy a term for the self-governing British 
colonies, specifically Canada and New Zealand. 
See Professor A. B. HejipoTisible Gov&rmm'nt 

in the Dominions (1912), and bis articles in this 
work, Colo3s:y, Federations and Unions. 

DominiSf Marco Antonio de, horn in 1566 
m the Dalmatian island of Arhe, was carefully 
educated by the Jesuits. From Bishop of Segni he 
had. become Archbishop of Spalato, when, getting 
involved in the ^reat quarrel between the papacy 
and the Republic of Venice, he found it ex- 
pedient to resign his see. His leasons he gave 
in his ConsUiiom Profeotionis (1616). In 1616 
he came to England, where he was liospitably re- 
ceived, and in 1618 was by James I. appointed 
Master of the Savoy, and in 1619 Dean of Wind- 
sor. In 1617 he published the first part of his D& 
Bep%ihUca Ecdesimtim, a work in which he en- 
deavoured to show that the pope had no supremacy 
over other bishops, but was prim'minUT parss. 
In 1619 he published without authority Sarpi’s 
famous Histoiy of the Council of Trent His enemy 
Paul V. died in 1620, and was succeeded by Gregory 
XV., a relative and fellow-countryman of De 
Dominis, who moreover be^an to find himself un- 
popular from his avarice, his pretentiousness, and 
Ids corpulence, and from interest, much more than 
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conscience, began to intrigue with Kome for a return 
to the bosom of the church. These negotiations had 
to be carefully kept secret from the king, but at 
length in the January of 1622 De Doininis wrote to 
James expressing his intention to leave England. 
The king was indignant, and when the negotiations 
of the ecclesiastics whom he sent to reason with him 
failed, De Doininis was commanded to leave the 
kingdom within twenty days. While waiting at 
Brussels for the pope’s permission to go to Rome, 
fie published his Conszhum Redztus, in which he 
frankly gave the lie to every statement in his 
former tract, and denounced the Church of 
England as a wretched schism. His tract was 
replied to by Crakenthoipe in his Defensio Ecdmm 
Anglicance. De Dominis now went on to Rome, 
but was at once seized by the Inquisition, and flung 
into prison, where he soon died in 1624. Being 
subsequently condemned as a heretic, his body was 
exhumed and burned. While yet a professor of 
Mathematics at Padua, De Donums wrote his De 
Rad'iis Visits et Liicis in Vitris Peo'specUms et Iride 
(Venice, 1611). He was the first to point out that 
in the phenomenon of the rainbow the light under- 
goes in each rain-drop two refractions and an inter- 
mediate reflection. 

2>omillinm9 a Roman law term, which has been 
received into the technical language of most of the 
legal systems of Europe. It may be described as a 
full legal right in and to an object— as the right 
fiom which alone le^-al possession could flow, but 
w^hich actual possession alone could never confer, 
unless such possession had endured for the period 
of legal prescription. The right to possess is thus 
distinguished from the right aiiaing from possession, 
which is the usufruct. See Eminent Domain. 

BominO) the name formerly given to the hood 
or cape worn in winter by priests while officiating 
in cold edifices. It is now used to signify a mas- 
querade costume, consisting of an ample cloak 
with wide sleeves and a hood. See Masquerade. 

DoiniiioeS 9 the name of a game, usually played 
with 28 oblong, flat pieces of ivory or bone, &c., 
called cards^ each of which bears two numbers 
marked by points from blank to six. The player 
wins who has first played out his cards, or, if this 
has been found impossible, who has the fewest 
oints on the tablets still remaining. Regular 
omino players recognise only the two-handed 
games— viz. the draw game, and its variation the 
matador game, for a description of which a 
manual of games should be consulted. The game 
is seemingly of Italian origin, and has spread into 
all countiies of the world ; but nowhere is it so 
popular as in the cafds of France and Belgium. 

BominuSf the Latin word which we com- 
monly render by ‘lord,^ but which more properly 
signifies the master of a house, and his eldest son, 
as opposed to slave (servics). The term is applied 
W Christians to God and to Jesus as himselr God. 
The Scottish ‘dominie,’ in the sense of school- 
master, is of com-se taken from it, as is the same 
term in America, where in some places it is tlie 
title of a minister of the Dutch Reformed Church, 
and in others is applied to Protestant clergymen 
generally. Don (q.v.) also is a derivative, 
Bomitianus, T. Flavius, emperor of Rome 
horn 81 to 96 A.D., was the son of Vespasian, and 
younger brother of Titus, whom he succeeded on 
the throne. The earlier years of his reign were on 
the whole advantageously occupied for the public 
benefit. Many good laws were passed, the pro- 
vinces^ carefully governed, and justice rigidly 
admmistered. As he ^ew older, however, his 
ambition, his jealousy, and his pride, wounded by the 
failure of his campaigns against the Dacians and 
the Marcomanni, in 87, began to instigate him to 


the most atrocious ciuelties. By murder or banish- 
ment, he deprived Rome of nearly every citizen 
conspicuous for talent, learning, or wealth. It was 
his jealousy that recalled Agiicola from his career 
of conquest in Britain, and most likely caused his 
death. The horror of the time is reflected in the 
ages of Tacitus and Juvenal. To win the army, 
e gieatly increased the pay of the soldiers, ainl 
secured the favour of the people by prodigal largesses 
and gladiatorial shows and games, in wliicli he 
sometimes took part in person. His cnieltie.s 
became at length so intoleiable, that a conspiracy — 
encouraged, if not organised — by his wife Doniitia, 
whom he had doomed to death, was formed against 
him, and the tyrant fell under the daggei of the 
assassin, 18th September 96. 

Bomo d'Os'SOla^ a chaiming little town in 
the extreme north of Piedmont, at the foot of the 
Simplon, near the right bank of the Toce. It has 
a cathedral, and is a starting-point for tourists in 
the southern Alps. Pop. 6000. 

Bomremy-la-Pucellc, a village in the Fr<‘u<ih 
department of Vosges, on the Meuse, 8 miles N. of 
Neufehitteau, interesting as the birthplace of Joan 
of Arc (q.v.), of whom there is a statue, and 
whose house contains relics. 

Boil% a liver of the West Riding of Yorkshire, 
rising in the Penistone moors on the borders of 
Derbyshire and Cheshire, and running 70 miles 
south-eastward and north-eastward past Shollicdd, 
Rotherham, Doncaster, and Thorne, till it falls into 
the Ouse at Goole. It is navigable lielow Hhellield 
by the aid of artificial cuts and canals. 

Boilf a river of Aberdeenshire, rising close to the 
Banftshire boundary in a peat-moss UKSO feet above 
sea-level, and winding 82 miles eastward till it falls 
into the German Ocean, 1 mile NE. of Ohl Aber- 
deen, and not far below the ‘Auld Brig o’ Bal- 

f ownie’ (c&ca 1320), commemorated in Byron s 
)on Juan. Its chief aflhient is the Ury. ' 'flnj 
Don is a capital salmon river. 

Boil (ancient Tanais)^ a river of Russia, ba\ ing 
its source in a small lake in the govern unmtJ of 'Pula. 
It flows in a general southerly direction Ihrougli 1 lie 
governments of Tula, Riazan, Tamliov, Voronej, 
and the country of the Don Cossacks, and (niters 
the Sea of Azov hy several mouths, of whitdi 
Aksai is the most considerable. The Don lias a 
length of 1125 miles, and drains an arcni of 
sq. m. ; its numerous alfluents include tlie navi- 
gable Voronej, Donetz, Khoper, and Me(lvi(vUtza, 
and the Vasovka, the Sosna, and the Manytch. 
The course of the main stream is obstructed by 
frequent sand-lianks ; and when the ice melts it 
overflows its banks for miles, so that in many 
places the village houses are raised on jdles. The 
Don is navigalile for large boats below Voronej, 
and in its u])per course is connected by canal ami 
railway with the Volga, ]>y which means the pro- 
duce and manufactures of the interior are conveyed 
to the southeni provinces of Russia. A great (‘anal 
from the Don to the Volga, at the iioint where the 
lower courses of the tw(> rivers most <dos(dy con- 
verge, has recently been projxKsed, The waters of 
the Don abound in fish; but a monopoly of the 
fislieries has been enjoyed since 1637 bv those 
dwelling on the rivers bank.s. See ( ‘os.sACK.s. 

Boilf or Dom (Lat. dominus^ ‘lord’) a title 
originally assumed by the popes, from whom it 
descended to bishops and other dignitarioH, and 
finally to monks. In France, the title dom was 
confen-ed on the Carlovingiau kings ; in Portugal 
and Brazil it became the universal title of tlie 
higher classes. The Spanish don was originally 
confined to the nobility, Imt is now l)esto\^'0^l by 
courtesy as indiscriminately as the English Mr or 
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Esq., or the German Herr. The feminine is dom 
(Ibal donna) The Dan in ‘Dan Chaucer’ is a 
form of the same word, and we still speak of 
' college dons ’ Roman Catholic dignitaries, especi- 
ally Benedictines, are called Dom. 

Donabyil^ a small town of Biiriiia, on the right 
hank of the Irawadi, 35 miles S. of Henzada. 

Dona Francisca« a German colony in the 
Brazilian province of Santa Catliarina, lying be- 
tween the Serra do Mar and the ocean, 14 miles 
inland fiom the port of S§.o Francisco. Chief town, 
Joinville. 

DonaghadOOf a seaport and hathing^lace in 
the north of Count/ Down, on the Irish Channel, 
19 miles ENE. of Belfast, and 21J miles across 
from Portpabrick in Scotland, with which it is con- 
nected by a submaiine telegraph cable. It lies in 
a crescent round the harbour, and exports cabbie 
and farm-produce. Its line lighthouse shows a 
fixed liglit visible 12 miles ; a conical mound near 
(140 feet high) commands a fine prospect. Pop. 
2200 

Donaldson. James (1751-1830), an Edinburgh 
newspaper ni’opiietor and bookseller. His father, 
Alexander Donaldson, took a leading part in the 
issuing of cheap editions of works newly out of 
copyright, which led to a famous litigation, decided 
in liis favour by the House of Lords in 1774. James 
Donaldson added largely to the wealth acquired by 
his father, and left about £240,000 to found a 
hospital or school for 300 poor children, many of 
whom from the beginning were taken from the 
class of the deaf and dumb. The hospital was built 
in 1842-51 from designs by Playfair, at a cost of 
about £120,000. 

DonaldsoiiQ John William, D.D., philolo- 
gist, was born m London, 7th June 1811.^ A 
inei chant’s son, of Scottish ancestry, he was articled 
as a hoy to his uncle, a solicitor; hut his success 
in an examination at University College, London 
(1830), changed his plans, and next year he went 
up to Trinity College, Cambridge. He graduated 
in 1834 as second classic and senior optime, and 
becn.me a fellow and tutor of his college. From 
1841 to 18.55 he was headmaster of Bury St 
Edmunds grammar-school (he almost emptied it) ; 
thereafter he tuioied at Cambridge with great 
success, till his death, from overwork, in London, 
10th February 1861. Donaldson’s New Cixttylus, 
or Contributions toivards a Knotokdge of the (Streeh 
Language ( 1839 ), is a work remarkable for research, 
ermlition, and boldness, and as being the first 
attempt on a largo scale to familiarise Englishmen 
with the principles of comparative philology, estab- 
lished by the great scholars of Germany. In 
Varronianm (1844) he undertook to accomplish 
for Latin what in the Nexo Cratyhis he had done 
for Greek. Unluckily, Professor Key had here in 
a measure forestalled him. Jasharj Fragmenta 
Archetypa Carminum Hehraiconm (Berlin, 1854) 
sought to distinguish by critical tests the fragments 
of the lost Book of J ashar or J aslier ( q. v. ), imbedded 
in the Hebrew Pentateuch. It is a too clever 
piece of rash and ingenious speculation, which not 
only roused much ‘odium theologicum,’ but was 
severely handled by Ewald; nor did Donaldson 
better his position by his Christian Orthodoxy 
reconciled with the Goneludon of Modem Biblical 
Learning (1857). The Theatre of the Greeks^ 
though originally by Buckham, was so lecast by 
Donaldson as to be practically his; to him, too, 
belongs the completion of K. 0. Muller’s History 
of Greek Literature; and his Latin and Greek 
grammars claim mention. Crabb Robinson, in his 
Diary, gives a vivid conception of Dr Donaldson’s 
kindliness, ready wit, and great conversational 
powers.— His youngest brother was the Australian 
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statesman, Sir Stuart Alexander Donaldson ( 1812- 
67). 

Donatello ( properly called Donato di Betto 
Bardi), the greatest of the early Tuscan sculptors, 
was born at Floience in 1386, the son of a wool- 
merchant, and was apprenticed to a goldsmith, 
probably Bartolo, the stepfather of Ghiberti. He 
became the friend of Brunelleschi, ten years his 
senior, who directed and influenced his art. At the 
age of fifteen he visited Rome in his company, and 
for several years the pair supported themselves as 
goldsmiths, and so were enfibled to study the re- 
mains of antiquity in sculpture and architecture. 
Among the works probably executed before he left 
Florence are the wooden crucifix in Santa Croce ; 
the wooden statue of the Magdalene, in the Bap- 
tisteiy I and the marble St John at the Bargello ; 
while among the earliest of his productions after 
his return are the marble figures of the prophets 
for the cathedi'al, and an Annunciation in the 
Cavalcanti Chapel in Santa Croce. A higher 
level was readied in the marble statues of Saints 
Peter, Mark, and George, for tlie exterior of Sau 
Michele (1408-16). These were followed by the 
tombs of Pope John XXIII. in the Baptistery 
(1426), of Cardinal Brancacci in St Angelo a 
Nilo in Naples (1427), and of Bartolomeo Ara- 

f azzi at Montepulciano ( 1427-29 ), works in whicli 
e was aided by Michelozzi. The influence of his 
study of the antique is very visible in his bronze 
statue of David, now in the Bargello Museum, 
Florence, where also are his celebrated marble 
bas-reliefs of singing and dancing children, origin- 
ally designed as a balustrade for the organ of the 
cathedral; while the bronze statue of the Con- 
dottiere, Erasmo da Nari, called Gattamelata, at 
Padua, is a noble example of his equestrian 
portraiture. He died at Elorence, 13tli March 
1466, and was buried in San Lorenzo, where his 
last works, two bronze pulpits, were completed 
by his pupil Bertoldo. The life of Donatello 
marks an epoch of art. Ho may be regarded as 
the founder of sculpture in its modern sense, as 
the first producer, since classic times, of statues, 
complete and independent in themselves, and not 
mere adjuncts of tneir architectuial surroundings. 
He was also a perfect master of work in relief, 
admirable in the gradation of tone which he 
attained, and in his beautiful treatment of various 
planes. The distinction which marks Ms work 
was caught from the antiqtie ; but all that he did 
is stamped with his individuality, and vivified 
by his powerful grasp of character and expression. 

See, besides Vasari's Lives, the biographies by Muntz 
(Paris, 1885) and Semper (Innsbruck, 18S7); and in 
English the short Life by Hope Kea ( 1900 ) and the more 
exhaustive work by Lord Balcarres (1903); also books 
by Tschiidi (Turin, 1887), Schmarzow, Reymond, Bode, 

A. G. Meyer (1903), and Maud Orutwell (1911). 

Donati, Giambattista { 1826-73), astronomer, 
bom ab Pisa, was ^pointed in 1852 assistant at 
the observatory in Florence, of which he became 
director in 1864. Here he discovered, inter alia, 
the brilliant comet of 1858, which is known as 
Donati’s comet (see Comet). A spectroscope of 
twenty- five prisms was one of his inventions. 

Donation of Constantine. See Constan- 
tine. 

Donatists, a sect of North Africa which took 
its rise in 311, when, disapproving the election 
of Ciccxlian as Bishop of Carthage, they elected 
Majorinus in his sfcead. On his death (313), ' 
Donatns Magnus succeeded, who is to be distin- 
guished from another of their leaders, Donatus 
of Casse Nigrre. Their main contention was that 
those who, during persecution, yielded up the 
sacred books [traditores) had fallen from grace, 
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«T,nd that the treatment of the ‘ lapsed ’ should be 
luucli severer than the Catholic Church demanded. 
Several chuich synods (of the lax, as they con- 
tended) condemned their unyielding Puritanism 
and their piactice of rebaptising heretics. St 
Augustine diligently confuted them, and approved 
of Sieir coercion by the Emperor Honoiuis. A 
synod at Caithage in 411 deprived them of civil 
rights ; and in 415 their religious meetings weie 
for])idden under pain of death. Along with the 
Catholics, they suffered heavily at the hands of the 
Vandals in the 5th century ; and they were anni- 
hilated by the Saracens in the 7th. 

See the works referred to under Augustine ; Neander’s 
History, vol. ii.; M.QX^GQmXyE%stoireIAU6raire de VAfnque 
GhrMenne (vols. iv.-vi. 1912-22) ; also Optatus of Milevi, 
De ScJvismate Donatistarum adversus Parmemanum 
(written about the end of the 4th century ; ed. by Dupiii, 
Paris, 1700); Walch, ffistorie der Ketzereien, vol. iv. 
(1768); Ribbeck, DonatuB und Augustinus (ElherfeM, 
1868) ; Volter, Der TJrsjpi'ung des Donatzsmus (Freiburg, 
1883 ) ; H. V. Soden, Urkunden zur Entstehungsgesohichte 
des Donatismus ( 1913) 

Bonative. See advowson. 

BonatUS^ ^lius, a well-known grammarian 
and commentator, who taught grammar and rhet- 
oric at Rome about the middle of the 4tli centuiy, 
and was the instructor of St Jerome. He wrote 
treatises, De Literis, Syllahis, Pedzhus et Tonis, 
De Opto Parthbus Omtioms, and De Barharismo, 
Solecismo, &c., which are collected by Keil in vols. 
iv. and v. of the Gra'imnatici Latini (1864-65), 
These writings form together a pretty complete 
course of Latin grammar, and in the middle ages 
formed the only text-hook used in the schools, so 
that Donat came, in the west of Europe, to be 
synonymous with grammar, or with the elements 
of any science. The Donat into Religion is the 
title of a hook by an English bishop,' and there 
was an old French proverb, Les diahles estoicnt 
encore d leur Donat ( ‘ The devils were yet in their 
grammar’). The Latin grammar of Donatus has 
formed the groundwork of the elementary treatises 
on that subject to the present day. Donatus was 
one of the first books on which the art of printing 
hy means of letters cut on wooden blocks was 
tried, and copies of these are reckoned among tlie 
greatest of bibliographical curiosities. The author 
also wrote a commentary on Terence, of which we 
possess only a part extending to five comedies, to 
be found in many editions of Terence. —From him 
must be carefully distinguished a later gram- 
marian, Tiberius Claudius Donatus (about 
400), fi’om whom we have a very worthless life 
of Virgil, prefixed to many editions of that poet, 
and fragments of a commentary on the Mneid, 

^ Bonanwlirtllf an ancient town of Bavaria 
situated at the confluence of the Wbrnitz and the 
Danube, 25 miles NNW. of Augsburg by rail. 
It was formerly a free imperial city of consifcable 
importance, but it has now sunk into an insignifi- 
cant place of 5000 inhabitants. In 1606 the inhabit- 
ants, who had adopted the Reformed doctrines, 
attacked a Roman Catholic procession of the Host, 
for which in 1607 the town was placed under the 
ban of the empire, and severely punished in con- 
sequence. In the Thirty Years’ War that followed 
it was twice stormed, by the Swedes and by the 
Bavarians. It is likewise associated with the name 
of Marlborough, who carried the intrenched camp 
of the French and Bavarians near here in 1704 • 
and, on the 6th October 1805, the French, under 
Soult, obtained a victory here over the Austrians, 
under Mack. ’ 

1 iiear the left 

bank of the Guadiana, 69 miles E. of Badajoz by 
rail, in a district rich in grain and fruit. Pod 
about 21,000. 


Boil Carlos. See Carlos. 

Boncaster^ a municipal borough in the West 
Riding of Yoikshire, and an important railway 
junction, on the light hank of the Don, and on 
the Great North Road, 33 miles S. of York, and 
156 NNW. of London, The countiy aioimd is flat, 
but beautiful. Fine old elms line the broad ancl 
level road from the town to the racecourse, about 
a mile to the south. Doncaster is well built, and 
the High Street is a mile long. The parish churclj 
ot St Geoige was rebuilt by Sir G. G. Scott, after 
destruction by fire, in 1853-58, at a cost of £43,128. 
Its noble tower is 170 feet high. Doncfister ixis- 
sesses an elegant market- hall, a guild-hall, a com 
exchange, a wool-maiket, a cattle-market, an ait 
gallery, a technical college, and a mansion-house. 
The borough free library was bail t in 1 888-89. T1 1 e 
water-works, constructed in 1880, were opened at 
a cost of £180,000, and since greatly extended. 
The town has manufactures of iron, hi ass, and 
agricultural machines. There aie locomotive and 
carriage works. The agricultural trade is largo; 
and there is a corn - market. Sinking of coal- 
mines has led to a great and rapid increase of 
population, met by an enlightened scheme of 
legional planning. Pop. (1851) 12,042; (1881/ 
21,130; (1911)30,516; (1921)54,052. Doncaster 
was the ancient Damim, and lay on the Roman 
road fi-oin York to Lincoln. Roman coins, urns, 
and a votive altar have been found. It was Uie 
Do7ia^ Castro of the Saxons. The Saxon Noith- 
umbrian kings had a palace here, Doncastin* 
was burned by lightning in 759, and frequent 1> 
ravaged by the Danes. During the Civil \\^ar it 
was for some time the headquarters of the liarl 
of Manchester after the battle of Marston IMoor, 
It has long been famous for its animal rac(*s, 
begun in 1703, and held a mile south-east of tlu^ 
town in the second week of September. Colon (‘1 
St Leger, in 1776, founded stakes which havi** 
been yearly run for by the best horses in England. 
On an eminence 5 miles WSW. of Doncaster ar<^ 
the ruins of Conisborough Castle, the stronghold of 
Athelstan in Scott’s Ivanhoe. A Nornmn-Saxon 
round tower, it is 37 feet in diameter and 80 IViq 
high, with w'alls 15 feet thick, stiengthened ]\\ 
sq^uare buttresses reaching the whole height, 'j'lto 
door is ai’rived at by an external flight of 37 HUq>s. 
See Tomlinson’s History of Doncaster ( 1887). 

Bonders, Franz Cornelius (1818.1880), 
oculist and professor of physiology at Utrecht. See 
Eye. 

Bondra Head* See Ceylon. 

Bonegal {Dun-ium^G'al, ‘the fort of the 
stranger’), a seaport in the south of Donegal 
county, at the mouth of the Eske, on a shallow 
creek of Donegal Bay (a valuable lishing-grouml, 
especially for herrings), 157 miles NW. of Dublin. 

It lies in a rich alluvial tract, surrounded on three 
sides by hills, behind which rise lofty picturesiiuc 
mountains. Poj). ( 1851) 1580 ; (1911 ) 1 104. Done- 
gal exports corn and butter. A railway connects 
the town with Stranorlar, thence to the city anti 
port of Londonderry. On the river is Donegal 
Castle, formerly belonging to the O’DounoIs of 
Tyrconnel. The remains extant are those of the 
castle as rebuilt in 1601, on the former founda- 
tions, by Sir Basil Brooke. On the shore are the 
ruins of a Franciscan monastery, founded in 1474 
by Hugh O’Donnel. Here was compiled the 
Annals of the Four Masters ( q. v. ). Near Donegal 
is a frequented sulphureo-chalybeate spa. 

Bone^al, a maritime county in Ulster pro- 
vince, washed by the Atlantic on the north and 
greatest length is 84 miles, its greatest 
breadth, 41 ; area, 1870 sq. m. Tlie bold and 
rugged coast-line (166 miles long) is indented by 
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many deep bays and loughs ; and there are 
numerous islands and islets off the coast, many 
of them inhabited. The surface geneially is 
mountainous, nioory, and boggy, with many small 
lakes and rivers, associated with endless fairy 
tales and traditions ; here is excellent fishing. 
The highest hill, Erigal, rises 2462 feet, and 
several other hills exceed 2000 feet. The largest 
stream is the Foyle, running 16 miles north-east 
into Lough Foyle. Lough Derg is the largest 
lake. There is enormous wesdth in beautiful 
granites, prior to 1889 almost unworked ; and at 
Mountcharles there is a freestone unsurpassed 
by any other. White marble occurs at Dunlewy. 
The climate in most parts is moist, raw, and 
boisterous fiom violent west and north-west winds. 
There are manufactures of woollens, woisted stock- 
ings, worked muslins, and kelp (now greatly de- 
preciated), and extensive fisheries. Succesffful 
efforts have been made by philanthropists to revive 
and extend home industries. Trade is chiefly through 
Londonderry. Pop. (1841) 296,448 ; ( 1851 ) 255, 1 60 ; 
(1871) 218,334; (1881) 206,035 ; '(1901) 173,625; 
(1911) 168,537 — 79 pei cent. Catholics. Donegal 
is lepresented by six members in the Irish Free 
State parliament. The towns are small, the chief 
being Lifford, the county town, Ballyshannon, 
Letterkenny, Bundoran, Rath melton, Donegal, 
Plenties, R*aphoe, Ballybofey and Stranoilar (twin 
towns), and Killybegs. Substantial farmers and 
artisans occupy the low fertile tiacts, the home of 
the ‘ planted ’ race. The population of the moun- 
tain districts, said to be the remnant of the old Irish 
septs or clans, has been much diminished by emi- 
gration. Till 1612, when James 1. planted IJlstei 
with English and Scottish settlers, the south part 
of Donegal was called Tyi’connel, and belonged to 
the O’Donnels, who, from the 12tli century, were 
inaugurated as Princes of Tyrconnel on Doune 
Rock, near Kihnacrenan. Donegal has many 
ruins and traces of forts, of leligious houses and 
castles, and of the palace of the North Irish kings 
on a hill near Lough S willy. Near Derry is 
the coronation-stone of tlie ancient Irish kings. 
Donegal contains many meiuoiials of St Columba. 
Ofi' Tory Isle, towards the entrance to Lough Swilly, 
which contains the remains of seven churches, two 
stone crosses, and a round tower, Warren, in 1798, 
captured a French fleet. Amongst the prisoners of 
war was the rebel, Theobald Wolfe Tone. St 
Patrick's Puigatory, a famous ])lace of pilgrimage, 
is on an isle in Lough Derg. See Stephen Gwyim’s 
Donegal and Antrim (1899). 

BoiietSy a liver of Ukraine, flows SSK to the 
Don. In Its basin is the principal coalfield of 
soutlx-eastein Europe. 

l>ongari>ur {D'dngarpn,r), a town of Raji)u- 
tana, 340 miles N. of Bombay, It is the capital of 
a protected state of the same name, with an area 
of 1440 SQ. m., and e pop. of 180,000, nearly 40 per 
cent. Bliils. 

Bon'gpola^ New, called by its inhalutants Ord6, 
a town of Nubia, on the left bank of the Nile, 
above the third cataract, and about 750 miles S. of 
-Cairo, with a citadel, and a population of about 
10,000. Under Egyptian rule it became the capital 
of a province of the same name, embracing a dis- 
trict which had from early in the Christian eia 
formed an independent kingdom. In the opeia- 
tions against the Mahdi, in 1884-85, the town 
was employed by the British as a base ; in March 
1886 the British forces were withdrawn, and Don- 
gola fell into the possession of the Sudanese. Trade 
utterly decayed till after the reoccupation of the 
province in 1896 by the Anglo-Egyptian forces.-— 
Old Dongola, 75 miles SSE., on the right bank 
of the Nile, was the capital of the kingdom, but 


was destroyed by the Mamelukes in 1820, and is 
now a mere village. 

Doiiizetti9 Gaetano, a famous Italian coni- 
posei, was born at Bergamo, in Lombaidy, 29tli 
November 1797. He studied music first under 
Simon Mayr, the head of the then recently founded 
Conseivatorio of Bergamo, and subsequently for 
tliiee years at that of Bologna, wheie he had been 
preceded only a few years by Rossini. Though edu- 
cated in the composition of the more scholarly chiii eh 
music, he at length determined to devote himself to 
the precarious career of a dramatic composer, and 
to carry this out, entered the military service of 
Austria. His first opera, Enrico di Borgogna, Avas 
produced in 1818 in Venice, with soiiie success, 
and was followed by numeious others in rapid suc- 
cession. Zoraide di Granata^ brought out in 1822 
at Rome, gained him freedom from military service. 
But the first Avork Avhich carried his fame beyond 
his OAvn country was Anna Bolena, produced at 
Milan in 1830, Avhen Pasta and Rubini took leading 
parts. On his first Ausit to Paris, in 18.35, his 
Marzno Faliero^m&t) Avith little success, but imme- 
diately aftei'Avards, Lucia d% Lammermoor, which 
he Avrote in six Aveeks, took the Ne^olitan public 
by storm. In 1840 he returned to Pans, and pi-o- 
duced, among others, La Ftlle du Regiment, at first 
with comparatively little effect, Lucrezia Borgia, 
and La Favor ita, t^ last act of which is considered 
to be his masterpiece, and Avas Avritten in from 
three to four hours. Leaving Paris, he Ausited 
Rome, Milan, and Vienna, returning to Paris in 
1843, when were produced his comic opera Don 
Pasquale, and Dom Schasiten, Avhose gloomy theme 
almost precluded its success, and the anxious AA'oik 
upon which helped to bring on an attack of cerebral 
disease, from Avnich he never completely recovered. 
His last opera, Catarina Cornaro, ^ven at Naples 
in 1844, was a failure. Stricken by paralysis in 
that year, lie fell into a condition of mental im- 
becility; and ho returnecl to his native town in 
1848, only to die (in April). His music Avas at 
first modelled after that of Rossini, and subse- 
qiiently of Bellini, and is only second to theirs in 
the lloAV of beautiful and expressive melody, Avhich 
is his principal source of effect, the orchestra being 
treated as little more than a ‘ big guitar. ’ Some of 
his concerted pieces, however, are A-ery skilfully 
constructed, and he often anticipates the strong 
passion of Verdi. He had pre-eminent skill in suit- 
ing the voices foi which he wrote, and penetration 
as to their capabilities. His nervousness as to the 
success of liis Avorks compelled himalAvays to absent 
himself from the first three representations. His 
operas are over sixty in number ; of these compara- 
tively few are known here, but their melodious 
character is likely for long to preserve to them their 
great popularity. 

Donjon, or Dungeon, the principal lower or 
keep of a Castle ( q . v. ) or fortress. It Avas probably 
so called because, from its position, it dominated 
(Low Lat. dommo) or commanded the other parts 
of the fortress. From the circumstance that the 
lower or underground story of the donjon was used 
as a prison has come the modern meaning of the 
word. 

Don Juan, a celebrated dramatic figure, the 
hero of a Spanish story, Avho stands as the southern 
realisation of the same subordination of the whole 
nature to self-gratification Avhich under the colder 
northern skies has found expression in the concep- 
tion of Faust. In Faust the development of the 
idea proceeds in the region of the intellectual as 
contrasted with the sensuous in Don Juan; and 
accordingly the former has found its hipest ex- 
pression in poetry, the latter in music. The ideal 
of the Don Juan legend is presented in the life of 
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a profligate vlio gives himself up so entirely to 
m-atification of sense, especiaUy to the most p<mei- 
?al of all the impulses, that of love, that be 
aclmo-vvledges no higher consideration ; and partly 
in wanton daring, partly to all^ all nne^y nm- 
oivino, he then challenges that Spirit in which he 
disbelieves to demonstrate to him its existence in 
the only way he holds valid— throngli the senses. 

This ideal career is aptly enough localised in one 
of the most luxurious cities of the once world- 
monarchy of the Saracens— Seville, and the char- 
acters wear the names of the ancient noble families 
of the place. The hero of the story, Don Juan, 
is clesciibed as a member of the celebrated family 


Chailes* V. His chief aim is the seduction of the 
daughter of a governor of Seville, or of a nobleman 
of the family of the Ulloas. Being opposed by 
the father, he stabs him in a duel. He then forces 
his way into the family tomb of the murdered man, 
within the convent of San Francisco, causes a feast 
to be prepared there, and invites the statue which 
had been erected to his victim to bediis guest. The 
stone guest appears at table as invited, compels 
Don Juan to follow him, and, the measure of his 
sins being full, delivers him over to hell. At a 
later penod the legend came to he mixed up with 
the story of a simuar profligate, Juan de Maraiia, 
who ha<l in like manner sold himself to the devil, 
but was at last converted, and died as a penitent 
monk in the odour of sanctity. 

The story is probably a very old one. It is said 
that a poem with the like moral, M At&ista^ Fnl- 
minado^ by an unknown author, was familiar in 
the inonasteries long ere, in the first half of the 
17th century, the legend of Don Juan was put 
into form by the monk G-abriel Tellez (Tirso de 
Molina), in El Bmrlador de Sevilla y Convivado 
de Piedra, Tliis drama was transplanted to the 
Italian stage, and soon found its way to Fails, 
where numerous versions of it, among others 
Molibre’s Don. Jxian^ ov. le Festin de Pterre (fimt 
acted 1665), made their appearance. The latter 
provoked virulent criticism, and its full text was 
not printed for many years. It was put on the 
English stage by Shadwell under the title of The 
Libertine (1676). In the end of the 17th century, 
a new Spanish version of Tellez’s play Avas prepared 
by Antonio de Zamora, and brought out on the stage. 
It is this version that forms the groundwork of the 
later Italian versions and of Mozart’s opera. It was 
first put into an operatic form by Vincenzo Kigliini 
(1777); the text of Mozart’s Don Giovanni was 
written by Lorenza da Ponte ( 1 787 ). Through this 
famous opera the story became popular all over 
Europe, and has since furnished a theme for num- 
bers of poets, playwrights, and writers of romance. 
Alexander Dunias has a drama, Don Jmn de 
Marana; Byron’s Don Jnan folloAvs only the name, 
and character; and Prosper Mbrimee’s novel, Les 
Ames du Purgatoire, is founded upon it. Mr G. B. 
Shaw has made paradoxical use of the story in 
Man and Supei'man, See De Bbvotte, La Ligende 
de Don Juan. 

9 

Donkey, a word of doubtful etymology, con- 
fined to slang dictionaries until so late as 1821, but 
now in current use as a synonym for Ass (q.v.). 
A. donkey -engine is a small engine used for some 
subsidiary purpose, as for raising weights on board 
steam-vessels. 

Bonn, Rob. See Mackay (Robert), 

Donnayv MAXiRroE, French dramatist, born 
in Paris, 12th October 1859, Avas admitted to the 
Acadbmie in 1907. His plays include Amants 
(1895) and U Autre Danger (1902). 


Donne. John, a striking figure among English 
poets, was bom in London in 1573. His niotliei 
was daughter of John Hey wood, the epigiammatist, 
himself related to Sir Thomas More ; his tathei, 
who belonged to a good old Welsh family, Avas a 
piosperoiis London ironmonger, who died early m 
1576, leaving a widow and six children. Young 
Donne was bi ought up a Catholic, as his motboi 
and her family Avere resolute adherents of that 
faith. In 1584 he was admitted at Hart Hal , 
Oxford, and here began his lifelong friendship with 
Sir Henry Wotton. There is documental y evidence 
for Izaak Walton’s statement that he migiated 
to Cambridge, and foi his taking his M. A. there. 
He appears to have spent some yeais^ in foieigu 
travel, returning to be admitted at Lincolns Inn 
in 1592. After a caiefiil examination of the points 
at issue betwixt the Roman and Anglican cluirches, 
he joined the latter. In 1596 lie accompanied tlie 
Cadiz expedition of Essex, and after his leturn from 
the Islands Voyage ( 1597 ), was appointed secretary 
to the lord-keeper, Sir Thomas Egerton, who set 
the highest value upon his services. Here Donne 
made the acquaintance of many of the chief men 
of his day, and wrote, without printing it, great 
pait of his poetiy. His udt, his personal beauty, 
and the charm of his personality brought him the 



were secretly married about the close of 1601, the 
bride being hut seventeen years old. Sir Geoige 
More was violently enraged, at once caused Donm^ 
and his confidants to be committed to prison, and 
persuaded the lord -keeper into dismissing iiim from 
his oflice. The young couple Avere, however, be- 
friended by the wife s cousin, Sir Francis Wooley, 
whose house at Pyrford was their home until IGOL 
Donne’s knowledge of theology and of civil and 
canon law, and his general erudition, found him 
employment in 1605-8, when, Ihing at Mitcham, 
he assisted Morton in refuting the arguments of 
Catholic political recusants. In 1610 ids Pseudo- 
Martyr was an independent contribution to the* 
same controversy. During this period also Donne 
wrote much veise. His Divine Poems he .sent in 
1607 to Geoige Herbert’s mother. Tim first poemi 
to be printed Avas his famous elegy on Sir Robert 
Drury^s daughter ( 1611 ), which procured him tiie 
friendship of a poAverful patron, who carrie<l Donne 
abioad with him for some months. It was at Paris 
that he saw pass twice before him the famous 
vision of his wife Avith a dead child in lier arms, 
which was verified by a mes.senger twelve days later. 
ilt Avas not John Donne but Sir Samuel Donne 
that Somerset employed in the Essex divorce.) 
His friend Morton, afterwards Bishop of Durham, 
had long urged Donne to take holy orders. At 
the king’s solicitation he was at length ordained 
eaily in 1615. The king appointed him a royal chap- 
lain] and fourteen countiy livings, it i.s said, Avere 
offeied him within a year. He accepted in 1616 
the rectory of Keyston, in Huntingdonshire, as Avell 
as that or Sevenoaks, keeping the laPtter until his 
death. As reader also at Lincoln’s Inn, he quickly 
took the front rank among the preachers of the 
time, ‘Aveeping,’ says Izaak Walton, ‘sonietimes- 
for hi.s auditory, sometime.s wdtli them ; ahvays 
preaching to himself like an angel from a cloud, 
but in none ; carrying some, as St Paul was, to* 
heaven in hoV raptures, and enticing others by a 
sacred ait and couitship to amend their lives ; here- 
picturing a vice so as to make it ugly to those that 
practised.^t ; and a virtue so as to make it beloved, 
even by those that loved it not ; and all this with a 
most particular grace and an unexpressible addition 
of comeliness,’ In the August' of 1617 the death of 
his much-loved wife, the mother of his seven living 
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find live buiied children, left him almost detached 
trom the world, his soul ‘elemented of nothing but 
sadness ; * yet he continued to preach with saint- 
like fervour for ten yeais after his elevation to the 
deanery of St Paul’s in 1621. He died 31st March 
1631, and was buried in St Paul’s, under a monu- 
ment) repiesenting him wrapped in his shroud, which 
suivived the Great Fire, as Cotton’s poem con- 
ceitedly notes. 

Ben Jonson told Drummond that he esteemed 
Donne ‘ the first poet in the world in some things,’ 
but that he would perish ‘for not being under- 
stood ; ’ and Dry den’s judgment was that he was 
‘ the greatest wit though not the best poet of oui 
nation.’ His poems weie assiduously handed about 
among his contempoiaries, with whom his influ- 
ence was supreme, but Ben Jonson ’s prophecy 
thieatened to come true. Many leadeis now again 
have eyes to discein poetry of rare quality, hidden 
like precious jewels in the midst of a dioss of dis- 
tressing^ obscurities of thought and imagery, ela- 
borate ingenuity or rather fantasticality, and the 
most perveisely far-fetched allusiveness, shallow 
philosophising, and laborious unrhythmical wit. His 
eaily amatory poems are lava-streams aglow with 
passion at white-heat, which cannot flow freely for 
the cinders that obstruct the current, although ever 
and anon revealing with startling unexpectedness 
tlie purity and intensity beneath. Peculiaily char- 
acteristic of Donne’s poetry is that swift tiansition 
at will from the fleeting images of voluptuous 
pleasure to the abiding mystery of death. Amid 
much that is hardly poetical at all, Donne’s saving 
grace as a poet is, in Mr Saintsbury’s phrase, 
his * fiery imagination shining in dark places, the 
magical illumination of obscure and shadowy 
thoughts with the lightning of fancy ’ 

Donne’s poems were first collected in 1633. The 
editions of Dr Grosart, in his ‘Fuller ’Worthies Library’ 
(1872), of E. K. Chambers (1895), and of the Grolier 
Club (N.Y. 1895) have been supeiseded by the critical 
edition of Professor Grierson (1912). Selections from 
the sermons were edited by Pearsall Smith (1910), 
and Keynes (1923); his Devotions by Sparrow (1923). 
Alford’s edition of his works in six volumes (1839) is far 
from satisfactory, but includes most of the sermons, of 
which Dr Jessoiip accounts for no less than 180, written 
and preached within sixteen years, but its pious editor 
thought fit to leave out many of the earlier poems— 
Donne’s real claim to a permanent place in English letters 
— although indeed he could claim for countenance the 
fact, as Walton tells us, that the dean himself in later life 
‘ wished the liad been abortive, or so short-lived that his 
own eyes had witnessed their funerals.’ For his life 
see Walton’s masterpiece (ed. Caustou); Saintsbury, in 
Chambers’s edition ; Dr Jessopp in the his mono- 

graph on Donne (mainly as churchman, 1897), Gosse’s 
Life and Letters of Donne (2 vols. 1899). ^See also 
lUmsay, Les doctrines mMivales chez Downe (1920); 
Aronstein, John Donne ah Dichter (1922) ; Studies by 
Fausset (1924), Mrs Simpson (1924), Praz (Italian, 1925) ; 
and ICeyues’s Bibliography (1914). 

!Oonuylhrook9 UOW I)art of Dublin, at one time 
celebrated for a fair notorious for fighting, chartered 
by King John, ami abolished in 1855. 

Don <feiiixote. See Cervantes. 

Boo* George Thomas, was horn in the parish of 
Christ Church, Surrey, 6th January 1800. From an 
early age he practised as an engraver in London, 
and in 1825 he proceede<l to Paris, Avhere he studied 
under Suisse. He lias made himself best known 
hy liis famous plates of ‘ Knox Pleaching,’ after 
Wilkie ; of Eastlake’s ‘ Italian Pilgrims coming in 
Siglit of Rome ; ’ by his exquisitely finished heads 
of women and children, after Lawrence ; and by his 
engravings from Raffaelle, Correggio, and otheis. 
His plate of the Calmady Children, titled ‘Nature,’ 
after Lawrence, produced in 1830, ranks as his 
masterpiece. In 1851 he was elected a Fellow of 


the Royal Society; in 1857 an Academician. He 
was appointed chairman of the Engravings Com- 
mittee of the London International Exhibition of 
1862. About 1853-55 he painted in oils, his works 
of this class being mainly portraits. In 1864 he 
completed, after eight years’ work, a large engrav- 
ing of the ‘Raising of Lazaius,’ by Sebastian del 
Piombo, his last important work. He died 13th 
November 1886. 

Doolittle, Hilda, known as ‘H. D.,’was boin 
lOtli September 1886, at Bethlehem, Pennsylvania, 
daughter and sister of two successive professors of 
astronomy in Pennsylvania University. Educated 
at a piivate school in West Philadelphia and Bryn 
Mawr College, she went to Euiope in 1911. A visit 
to London developed into pei manent residence. She 
was associated with Mr Ezra Pound in founding 
the Imagist school of poetry. In 1913 she mariied 
another Imagist poet, the Englishman Richard Ald- 
ington (horn 1892). Her polished, classical art, 
applied to vers lihre^ made her the most outstand- 
ing of the Imagist gioup, whose ideals of the exact 
word, concentration, ‘ poetiy that is haid and clear, 
nevei blurred or indefinite,’ may be studied in her 
contiibutions to Bovxe Imagist^Poets ( 1915-16-17), 
and hei own volumes, Sea Garden (1916) and 
Ilyrnen ( 1921 ). 

Doom, the old name given to the last judgment, 
and to those representations of it in churches which 
have a religious rathei than an artistic object. 
Many of the dooms are executed in distemper. In 
the reign of Edward VI. most of them were washed 
over, or otherwise obliterated, as superstitious. 
Doom Palm. See Dum Palm. 

Doomsday Book. See Domesday Book. 
Doomster* See Deemster. 

Doon, a famous river of Scotland, rising in the 
south-east of Ayi shire in Loch Enoch. It luns 
north-west through Loch Doon, a gloomy sheet of 
water, 6 miles long by f of a mile wide, surrounded 
by bare treeless nm’un tains, past Dalmellington, 
Burns’s Monument, and Alloway Kirk, to join 
the Firth of Clyde 2 miles S. of Ayr. Its whole 
length is about 30 miles. On leaving Loch Doon 
the river flows through the picturesque Glen Ness, 
a rocky and beautifully wooded ravine. On an 
islet in the loch are the ruins of a castle. Burns 
has made this one of the world’s most classic 
streams. 

Door (O.E. d^tru and dor^ related to Lat. fores, 
Gr. thyra ). The doorway has al ways been regarded 
in all countries as a most 
important feature of any 
structure, and is therefore 
generally made more or less 
ornamental. The doorways 
of the Egyptian and As- 
syrian temples and palaces 
were of great size and mag- 
nificence, and were adorned 
with colossal statues. Those 
of the Greek and Roman 
temples were likewise large, 
and in the Roman were often 
the only aperture for the 
admission of light. Classic 
doorways are invariably sui - 
rounded with mouldings, Doorway of Ereohtheum. 
which form the architrave. 

In the doorways of the Greeks the jambs generally 
incline inwards towards the top, and the lintel 
juts out at the ends — the mouldings being returned 
round it. Over the architrave there is frequently 
a frieze and cornice supported on trusses, which 
serve to give dignity and to protect the door from 
the weather. In the later Roman architecture, 
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when the aich became an admitted element in the 
style, doorways were naturally treated, with an 
arched head. The medieval styles deiived from 
the Roman, such as the Byzantine, Romanesque, 
and Gothic, as well as the Saracenic, followed 
the same course, and the arched dooiways were 
amongst their most chaiacteiistic features. In 
Romanesque architecture the dooiway is always 
semiciicular, and the arched head is eniiched with 
mouldings spiinging from shafts in the jambs. 
Tlie deiivation of the mouldings and ornamenta- 
tion of the arch and of the caps of the pillars is, 
in the earlier examples, clearly traceable to the 
classic prototypes ; bub the Roman details giadu- 
ally give place to Teutonic features. The arched 
head is frequently filled in with a flat stone, so as 
to reduce the height of the doorway to that of the 
caps and give it a square head, which is a more 
convenient form for the door. The flat stone or 


Portal, Reims Cathedral. 

tympanum is usually ornamented with sculpture 
representing our Saviour, or some Scripture sub- 
ject. "V^en the doorway was wide it was gener- 
ally divided into two openings with a central 
pilaster. 

In the various Gothic styles the doorway is 
invaiiably a prominent object. This is especially 
the case in French architecture, in which the por- 
tals of the cathedrals and churches are of great 
size, and richly ornamented with large sculptured 
figures and bas-reliefs. One of the most notable 
of these is the majestic deeply -recessed triple 
portal of Reims Cathedral. Those of the English 
edifices, although highly ornamented, are not 
on so great a scale. A favouiite decoration of 
all periods is a series of niches filled with figures 
carried round the jambs and archway. In early 
Gothic the doorways are pointed and surmounted 
with a gable, in the later periods the pointed arch 


is often inclosed with square mouldings oi lahel*<, 
and in the Flamboyant and Tudor styles the foui- 
centred arch and the ogee or reveised arch are 
commonly employed. Of couise in all periods the 
mouldings and enrichments of the dooiway arc 
those of the time, and in late examples become 
very attenuated. 

The doors themselves are generally of timber — 
the early ones having the frame covered on^ the 
outside with plain lining and ornamented with ii on- 
work, the scrolls of which sometimes extended over 
the whole surface. In later examples the doois 
weie usually panelled, and olteii partl}^ covered 
with tiacery — especially in Peipeiidicular work. 
Doors of chambeis weie also sometimes beauti- 
fully cai vod with bas-reliefs in the panels. Doois 
uere occasionally made of metal, the bionze gates 
of the Baptistery of Florence and Pisa Cathedral 
being w^ell-known examples. 

Door a* See Durr A. 

Doornboom [Acada horruht), a 
common tree in tlie wastes of fSonlh 
Afiica. The name ( ‘ thoiii-tree’) given 
to it by the Dutch colonists, and the 
botanical specific name, are due to the 
number and shai 2 '>ness of its spines. It 
seldom much exceeds 30 feet in height, 
but its timber is hard and tough, a, ml 
is much used for house -carpentiv, <N:c. 
See Acacia. 

Doppleis Christian (lso3 r>;j), 
born at Salzburg, became jirohvssor of 
physics at Vienna (1851). ‘Dopplers 
principle ’ explains the shift of lint‘s in 
the Spectrum (q.v.) of a star approach- 
ing or withdrawing from the obseiviu*; 
and likewise the drop in jdteh of (say) 
a locomotive whistle as it pass<‘s tlie 
hearer. See Stars. 

Doqiiett See Docket. 

Dor. See Mont.D(>i{k-lks-Bai.xs. 
Dor, a negro people of Central Africa, 
ahso called Bongo, between If and 8" N. 
lak, and bordering on the Diiika and 
Niam-Niam stocks. 

Dor. See Dung-beetle. 

Dora» Sister. See Pattlson. 

Dora» 01 Dor (now Taninm), a gicat 
Phcenician city on the coast of Pah\stim*. 

8 miles N. of Cmsarea, with rcmain.M of 
the Ryksos period. 

Dora d’lstria. See Gihka. 
Dorak-el-Atek9 a town of Persia, 
in the province of Arabistaii, situat(*(l 
in a marshy plain on tlie Jerrahi, 
55 miles E. of Basra. I>op. SOOO. 
It is the seat of the sheikh of Dorakistan or 
Kahan. 

Doran. John, Ph.D., born in London 11th 
March 1807, hi ought out a melodrama, 
or the VeneUan Jew, at the Surrey Theatre in 
1824. His Sketches and MeMi7ii$ce7ic(UH apiieared in 
1828, and in 1835 a History of Reading. In 1S54 
he published Habits a^id Men, followed by Table 
Traits, Queem of Bnyland of the House of 
Hanover (1855), Monarclis retired from Businns 
(1857), History of Court Fools (1858), The Princes 
of Wales ( 1860), Memoir of Queen Adelaide (1861 ), 
Their Majesties' Servants ( 1864, a history of the 
stage from Betterton to Kean *, new ed. by Lowe, 
1887), A Lady of the Last Oentnry (1873, an 
account of Mrs Montagu), Mann and Manners 
(1876, the letters of Sir Horace Mann to Horace 
Walpole), London in Jajcobite Times (1877), 
Memories of Our Great Towns (1878), and In 
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and About Drury Lane (1885). Dr Doran was 
repeatedly acting -editor ot the Athenceuni ; edited 
the Church and State Gazette (1841-52); and at 
his death, 25th January 1878, was editor of Notes 
and Qitertes. 

Dorat. See Daurat. 

Dorcas Society, tlie name given to an 
association of ladies who make or provide 
clothes for necessitous families. The name is 
taken fiom Acts, ix 39: ‘And all the widows 
stood by him weeping, and showing the coats 
and gai merits which Doicas made while she was 
with them.’ 

Dorchester, a municipal boioiigh, the county 
town of Dorsetsliiie, on the Frome, 8 miles N. of 
Weymouth, and 110 by rail (by road 119) WSW. 
or London. Till 1867 it returned two members 
to pailiament, till 1885 one. It has a trade in 
ale and beer, a laige agricultural maiket of 
cattle and cereals, and sends much butter to 
London. The fiee grammar-school founded in 
1579 has been rebuilt and reorganised. The 
•county museum is rich in geological specimens 
found in the county, including the fore- paddle of a 
Pleiosauius 6 feet 3 inches in length, discovered 
at Kimnieridge. The museum also contains a fine 
piece of Roman pavement (almost peifect) found 
on the site of the old Doi Chester Castle, when the 
county prison was built in 1793. Pop. (1841) 
,3249;' (1921) 9554. Dorchester was the Roman 
Durnovaria or Diirinmn^ a walled town with a 
fosse, and a chief Roman British station. Paitof 
the wall, 6 feet thick, still remains, and is carefully 
preserved. Near Dorchester aie the remains of 
the most perfect Roman amphitheatre in England, 
218 by 163 feet, and 30 feet deep, the seats rising 
from the arena, cut in the chalk, and capable of 
holding 13,000 spectators. Theie is also a Roman 
camp with a ditch and high vallum. Near Dor- 
chester is a large Biitish station with three 
earthen ramparts (one 60 feet high), a mile and 
a half in circuit, and pierced by intricate passages. 
[Ls name, ‘Maiden Castle,’ has nothing to do with 
a castle for defending maidens, or strong enough 
to be defended by girls; but is the Cel tic- British 
Maulun, ‘hill fort.’ (There are four or five other 
‘ Maiden Castles ’ in Englaml and Scotland. ) In 
, March 1645 Cromwell lield the town as his liead- 
iquarters with 4000 men, and in 1685 Judge Jeffreys 
lield his ‘ bloody assize ’ here, when 292 received 
.sentence of death as being implicated in Mon- 
mouth’s reliellion. In the porch of St Petei’s 
'Church the Rev. John White is buried. A leading 
Puritan, and known as ‘the Patriarch of Dor- 
•chester,’ he was the projector of the colony of 
Massachusetts, in New England, but did not join 
the expedition. He was a member of the Wesl- 
miaster Assembly and minister in Dorchester, with 
a short interruption from 1606 till his death in 1648. 
The original edition of Case’s Guide to Dorchester 
was written by the Dorchester pastoral poet, 
William Barnes (q.v.); but Dorchester is better 
known as the home of Thomas 'Hardy (q.v.), and 
the centre of his Wessex. 

Dorchester* now an unimportant village of 
Oxfordshire, 9 miles SE. of Oxford, was the seat of 
the Mercian bishops from the 7th century till 1073, 
when the see was transfeired to Lincoln. The 
Augustinian abbey church (mainly 13th century; 
restored) is lavislily ornamented,* and has an in- 
teresting ‘ J esse ’ window. 

Dorchester* formerly a separate town of 
Massachusetts, 4 miles S. of Boston, was in 
1869 annexed to that city. The fortification 
of Dorchester Heights lly Washington, in 
March 1776, compelled the British to evacuate 
Boston. 


Dorchester, Guy Carleton, 1st Baron 
(1724-1808), was governor of Quebec, 1766-70 
(acting), 1775-77, 1786-91, and 1793-96, and de- 
fended that city against the Americans, whom 
he defeated at Lake Chamjdain, 1776. In 
1782-83 he was British commander -in -chief in 
Ameiica 

Dordogne, a department in the south-west of 
France, foimed of the ancient Guiennese distiict of 
Perigoid, with small portions of Agenais, Limousin, 
and Aiigouniois. Aiea, 3530 sq. m. Pop. (1861) 
501,687; (1921) 396,742. The department derives 
its name from the liver Dordogne, which, after a 
course of 305 miles, 185 of them navigable, unites 
with the Garonne to foim the large estuaiy of 
the Gironde. The climate is mild and healtliy, 
except in the west. Tlie soil is generally poor, 
the surface for the most pait hilly, and covered 
with forests or, inoie frequently, heath and under- 
wood ; but hei e and there is a valley of extra- 
ordinaiy beauty and fertility, inclosed with hills, 
the sides of which aie usually clothed with vine- 
yaid.s. Among the most noted productions are the 
truffles of Perigord. The iion industry is the most 
important in the department. Other manufactures 
are paper, woollens, chemical manures, and glass- 
ware, and there is an active trade in wine, brandy, 
oil, fruits, walnuts, hams, and cattle Dordogne 
has five arrondissements — Bergerac, Nqntron, 
Peiigueux, Ribeiac, and Sarlat. The capital is 
P4rigueiix. The Dordogne basin is rich in palmo- 
lithie remains. 


Dordreclit* See Dort. 

Dor^, Gustave, painter and illustrator of 
books, was born at Strasbiirg, 6th January 1833. 
In 1846 he came to Paris, at the age of fifteen began 
to exhibit landscape subjects in pen and ink in the 
Salon; in 1848 he became a contributor to the 
Journal pour rire^ and he was afterwards on the 
staff of the Journal pour ious. He first made his 
mark by his illustrations to Rabelais (1854), to 
Sue’s Wandenug JeiOi and to Balzac’s Contes Drola- 
(iques (1856), which fully displayed his facility of 
execution and his fantastic power of invention. 
These were followed by innumerable illustiated 
editions of other well-known works ; in 1861 by 
Dante’s DifenWy in 1863 by the Contes of Perrault, 
in 1863 by Don Quixote^ in 1868 by the Purgatono 
and Paradiso of Dante, in 1865-66 by the Bible, in 
1866 by Paradise Lost, in 1867-68 by Tennyson’s 
Idylls of the King, in 1867 by La Fontaine’s Fables, 
and many other series of designs, the latest of Avliich 
became poor and feeble in character, the artist 
having exhausted himself by incessant over-pio- 
duction. Dor6 was also ambitious of ranking as 
an historical painter, and he executed much in 
colour. He liimself said that between 1850 and 
1870 he earned £280,000 by his pencil. Among the 
earliest of his pictures are ‘The Battle of the 
Alma,’ and ‘The Battle of Inkermann,’ shown in 
the Salons of 1856 and 1857. Two of his most suc- 
cessful oil-pictures are ‘ Paolo and Francesca da 
Rimini* (1863), and ‘The Neophyte’ (1868). His 
‘Tobit and the Angel’ is in the Luxembourg 
Gallery. For many years there was a Dor4 gallery 
in London, filled with his works, which were more 
popular there than in France, among which the 
enormous canvases of ‘Christ leaving the Prse- 
torium’ (1867-72) and ‘Christ’s Entry into Jeru- 
salem ’ figured prominently. He is, liowever, seen 
at his best in his book-illustrations, for his colour- 
ing is unreal and wanting in delicacy and harmoni- 
ousness, and he had no technical mastery over the 
methods of oil-painting. He is most successful in 
subjects of a weirdly humorous or grotesque clap j 
but he fails completely in the religious scenp which 
he so often set himself to depict. He displayed 
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some ability as a sculptor. He exhibited a colossal 
v’ase decorated with figures at the Exposition 
Universelle, Paris, 1878 ; and at the time of his 
death, 23d January 1883, he was engaged upon a 
monument to the elder Dumas. See Lives by 
Miss Eoosevelt (Loud. 1886) and B. Jeirold (1891). 

Doria, Andes a, a Genoese of noble family, 
and admiial of the Emperor Charles V., was born 
of comparatively poor parents, in November 1466 or 
1468, at Oneglia, where his ancestors had been 
princes for centuries. The Dorias had long held a 
toiemost place in the republic ; they had again and 
again led the fleets of Genoa to victorj^ over Pisa 
and Venice. Andrea took to the profession of arms 
at the age of nineteen, when he entered the pope’s 
guards, in which his uncle held a command. On 
the accession of Alexander VI. he took service 
with the . Duke of U rhino (whose son he sub- 
semiently saved fiom the Borgia), and then with 
Alfonso of Naples, on whose departure Doria went 
to the Holy Land till the tioiibles should be over. 
On his return he joined the Prince of Sinigaglia in 
resisting the Spaniards, who were then tiiumphing 
over Italy. Doria dreaded the extinction of tlie 
Genoese state before the overmastering tide of 
impenal conquest, and devoted himself with all his 
energy to restoring the ancient naval renown of his 
countrymen. He returned to Genoa in 1503, his 
military exploits procuring him immediate employ- 
ment ; * in 1513 he was appointed commander of 
the galleys of the lepublic, and soon his name 
was a terror to the Turkish corsairs, who were now 
beginning their ravages in the Mediterranean. In 
1519, with six ships, he captured thirteen of their 
galleots off Pianosa ; hut his connection with Genoa 
was suddenly broken by a revolution, which in 
1522 restored the ^ faction of the Adorni, w4io 
favoured the imperial interest. Doria transfeired 
his allegiance to Francis L, as much to save his 
country from Charles V. as to serve his personal 
ambition. The French fleet rode the seas supreme 
so long as Doria commanded, and Chaid^s V. 
sustained several defeats. Doria blockaded Genoa, 
turned out the Adorni, and proclaimed the in- 
dependence of the republic, vrhere he was hailed as 
the liberator of his country. Once more he changed 
sides in 1529, and fearing the predominance of 
Francis, or thinking himself sli^ited, went over 
with his twenty private galleys to Charles V. The 
imperial fleet soon felt his influence, and now it 
was not France but the empire that held the 
seas. Genoa welcomed him as its father: he peace- 
fully entered the city, and, refusing the title of 
sovereign, established a form of popular govern- 
ment, with a strong aristocratic element, which 
lasted to the end of the r^uhlic. The emperor 
gave him the order of the^ Grolden Fleece and the 
princeship of Melfi. Doria’s career now became 
one long duel with his great lival the corsair 
Khair-ed-din Barbarossa ( q. v. ). In 1531 the Genoese 
admiral descended upon the latter’s stronghold at 
Shershel on the Barbary coast, but lost many of his 
men without holding the place. In 1532 he sailed 
with a great fleet to the Ionian waters, and took 
Corqn and Patras from the Turks ; one of his most 
brilliant feats was the revictualling of Coron in the 
teeth of the Turkish navy in the following spring. 
(See Juiiende la Gravi^re, Doria et Barberousse,) 
Jn 1535 he accompanied Charles V. to Timis, where 
Ms galleys took a prominent part in the hombard- 
inent of the Goletta forts and the destruction of 
Barharossa’s fleet, but failed to capture the corsair 
Mmself. Barbarossa now commanded, as Kapudan 
Pasha, the navy of Turkey; collecting a fleet of 
150 sail, he ravaged the islands about Greece, which 
chiefly belonged to Venice; and in 1538, meeting the 
combined fleets of the emperor, the pope, and the 
Venetians, off Prevesa, he offered battle. Doria’s 


conduct in manoeuvring out of range, not without 
the loss of his heavier sailing-vessels, Avas severely 
criticised, and Barbarossa came off decisively with 
the honours of war. Thenceforwaid, for a quarter 
of a century, the Turks weie mastois of the Medi- 
terranean, and the power of Venice was crippled. 
Doria’s expedition to Algiers with Charles V. in 
1541 was a disastrous failure, and in 1500 he suf- 
fered a terrible reverse at Jerba, near Tunis, at the 
hands of one of Barbai ossa’s pupils, the I'enegade 
Ochiali (Uluj Ali). On the wliole, Doria was out- 
matched by the coisairs. His later years had been 
disturbed by the conspiracy of Fieschi, and stained 
by the savage levenge he took upon those who 
were associated with the mui der of his favourite 
nephew Gianettino. Prince Andrea Doria died at 
Genoa without issue, 25th November 1560, in his 
ninety-third or ninety-fifth year. He was the idol 
of his people, and the honoured counsel loi of 
Charles V. and his son Phili]), a horn adventurer, 
personally very valorous, a man of great heart, a 
gi-eat admiral, but a greater soldier. See Bicher, 
Fie Andrea Doria; Sandorm; Capelloni : Bran- 
t6me; Celesia, Consjitracy of Fieschi, 

DoriaiIS 9 one of the great Hellenic races who 
took their name from the mythical Dorns, the sou 
of Hellen, who settled in Doris; but Herodotus 
says that m the time of King Deucalion they in- 
habited the district Phthiotis ; and in the time 
of Dorns, the son of Hellen, the country calhul 
Histiaeotis, at the foot of Ossa and Olympus. But 
the statement of Apollodorus is more i)rohal)l(\ 
according to which they would appeal to 
occupied the whole country along tlu3 northern 
shore of the Corinthian Gulf. Indeed, Doris lh*op<*r 
was far too small and insignilicani a district to 
furnish a suflicient number of men for a vi<dorions 
invasion of the Peloponnesus. It is (lonl)tfiri 
whether the descent of Dorns from Deucalion ami 
the assumption of Herodotus that thf‘ Dorians 
alone were true Hellenes, is based upon any real 
tradition. Plato in the Laws suggests that th(» 
Dorians were Aebzeans, wlio returned from tiu'’ 
siege of Troy under a lea<Ier named Doricus. The 
views of Heiodotus, Apollodorus, and Plato, how- 
ever, must be read in the light of the discoveries 
of the archfeologist in the 20th century. I’he 
imniigj-atioii of the Dorians into Greece, like 
that of the /Eolians and lonians, belongs to tlie 
Mycenman period ; ami by the Dorians Mycemoan 
civilisation was brought into Greece. Of old they 
were known as Achavarm ; and that fact is readily 
explained if we assume that Thessaly was the 
point from which they dispersed over Greece. 
The first district populated by them in the l*<do- 
ponnese thus acquired the name of Acha*a. This 
is confirined l>y the fact that the Achaean diah^ct 
is close akin to that of Phocis and T^ocris on the 
one side, and that of Argolis on the other. The 
name of the Dorians, like the names of the 
lonians and riHolians, probably originated in Asia 
Minor, and thence travelled to Crete uml the 
Peloponnese. For the Dorian mode, see Ha emon v, 
Plainsong. 

Doric Order. The oldest and simplest of the 
three orders of Greek architecture. See COLUMN, 
Greek Architecture. 

DoriSf a small mountainous district of ancient 
Hellas, between Phocis, AEtolia, Locris, and Thes- 
salia, was the home of the Dorians (q.v.). It is 
now a part of the modem government of Phocis.-— 
Doris was also the name of a district in Asia Minor 
on the coasts of Caria, inhabited by colonists from 
the Peloponnesus. 

DoriSt a genus of gasteropod molluscs in the 
sub-order Nudibranchiata, the type of a family 
called Doridse, and sometimes |>opularly Bea- 
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lemons. The body lias an elongated oval form, 
a flat ventiai and more or less arched dorsal sur- 
face, a whitish, yellow- 
^ - isli, or brownish colour, 
and usually a warty 
skin. Two letractile 
club-shaped tentacles on 
the back of the head, and 
Doris : a, gills. feathery respiratory iiro- 

cesses, sometimes letrac- 
tile, round the anus, are also marked characteristics. 
There is no distinct mantle or adult-shell, but the 
skin of the back is slightly broadened out over 
head and ‘foot,’ and limy particles occur in the 
skin. The radula is bioad, and many-toothed. 
Numerous species occur in British and other seas, 
but more abundantly in the southern heniis]>heie.^ 
Some of them attain a considerable size. Bew of 
them inhabit deep water. They crawl on rocks, 
seaweeds, &c., where they are often left by the 
tide ; or swim in a reversed position, the foot, made 
concave by muscular action, serving to buoy them 
up. Some of them are pretty and interesting 
inmates of the aquarium. 

BorislauSf Isaac, born in 1595 at Alkmaar, in 
Holland, came about 1627 to England, where for 
some time he held a history lectureship at Cam- 
bridge, and afterwards was appointed judge-advo- 
cate. He sided with the pailiament, helped to 
liring Charles I. to his doom, and in the spring of 
1649 was sent back to his native land to bring 
about an alliance between tlie republic and Eng- 
land. He had just reached tlio Hague, when on 
12th May he was assassinated by a Scottish colonel 
and eleven other royalist conspirators. His body 
was brought to England, and buried in West- 
minster Abbey, whence it was ejected in KKil. 

Dorking, an old-fashioned market- town of 
Suriey (with a suffragan bishop since 1904 ), stands 
in a picturesque valley near the base of Box 
Hill (590 feet), 24 miles StSW. of London. Its 
cliurch, with a spiie 210 feet high, is a memorial 
to Jiishop Wilbeifoice, who met his death riding 
over tlie Downs near Dorking (1873). Deepdeiie, 

the^ lovely seat of 

^Latent Life, 

Dormer Vindow. 

(From ttiB OliSitean de Josaelin, 

Brittany, end of the 16tli century.) Animation, 1 lance. 

Dormei', or 
DOKMJEit \v iNDOW, IS a window placed in a small 
gable rising out of a sloping roof, often made use of 


Dormer Window, 

(From tTifi Chateau de Josselin, 
Brittany, end of the 16th century.) 


for the purpose of enlarging and lighting tlie attic 
or garret -1 coins of modern houses. It is also popu 
larly known as a storm-window. Bormtrs do not 
appear to have been in use before the middle of 
the 14th century. After that date they weie 

g reatly employed, especially in the later domestic 
othic edifices. Those of the Hotel de Ville at 
Rouen are amongst the most splendid examples. 

Dormitory (Er. dornutoire, fiom Lat. dor- 
mre, ‘ to sleep ’ ), a sleeping apartment in a monas- 
tery, or other similar establishment. Dormitoiies 
are usually of considerable size, sometimes having 
a range of cells or ‘ cubicles ’ partitioned off on each 
side. In schools, the dormitories are bedrooms. 

Dormouse (of doubtful etymology), a com- 
mon name applicable to any member of the rodent 
family Myoxidse, hut especially used with refer- 
ence to various species of Myoxiis and Muscar- 
dinus. The dormice may be described as arboreal 
rodents, squirrel-like in foim and habit, but are 
classified in the mouse-like or Myomoiph section 
of the Older Rodeiitia. They have long hairy 
tails, short fore- limbs, tolerably large eyes, and 
large, almost naked ears. The head is naiTow, 
the upper lip cleft, the body compressed, tbe 
thumb rudimentary, the molars with moie or 
less marked transverse enamel folds. They live 
among tiees and bushes, aie principally twilight 
animals, and as their name (sleeping -mice) implies, 
hibernate. In their distribution they are confined 
to the Old World, in its paheaictic and Ethiopian 
regions. The family includes four genera — Myoxus, 
Muscardinus, Eliomys, and Graphiurus. Remains 
of dormice are found in Miocene strata. 

The Common Dormouse (M'uscardvmis avclla- 
nanzis) is a pretty little animal, about three inches 
in length, not including the bushy tail, which is 
almost as long as the body. The general colour is 
a beautiful tawny yellow, but thex’e is white on 
throat and breast. It is widely distributed from 
Britain and Scandinavia to Tuscany and Tur- 
key, and is especially fond of hazel-copses. It 
feeds on nuts, seeds, berries, buds, &c., grows 
very fat in autumn, sleeps inteimittently through 
the winter in a round giassy nest a little above the 
ground. It breeds in spring, but, in some cases at 
least, also in autumn. It is the only British dor- 
mouse.— -The Loir or Fat Dormouse [Myoxus glis) 



Dormouse ( Mmcardinus arellanariiis ), 


is about twice the size of the common dormouse, 
and has the hairs of the tail in two rows, as in 
squirrels. It is ashen-gray, sometimes brownish 
above and white below. In its distribution the 
loir is restricted to the south. The favourite 
haunts are in oak and beech woods. It is very fond 
of fruit, and is said even to become carnivorous. 
The Roman epicures esteemed its flesh, and fattened 
it in their gliraria. It is still cooked by the Italians* 
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The ' Gaulen Dormouse [Eliomys nitela) is a 
destructive thief, smaller and more active than 
the last, common in Central and Western Europe. 
It is justly persecuted for the damage it does in 
orchards, where it is said to destroy much more 
than it eats.— In the genus Graphiurus the tail is 
shorter, and ends in a brush-lihe tuft of hairs. The 
molar teeth are veiy small, and the cross enamel 
folds are haidly developed. See Bodent. 

Dornbirxiy a town in the Austrian land of 
VoKirlbeig, on a small affluent of the Lake of Con- 
stance, 7 miles S. of Bregenz by rail, with ini- 
poitant cotton-factories,^ and large iron and biass 
foundries, brick and lime kilns, and sawmills. 
Pop, of the four villages which form the town, 

14.000. 

Dorner, Isa.AK August, a great Protestant 
theologian, born 20th June 1809, near Tuttlingen, 
in Wurttembeig, studied theology and philosophy 
at Tubingen, next travelled in England and Hol- 
land, and had already tilled chairs at Tubingen, 
Kiel, Kbnigsberg, Bonn, and Gottingen, when in 
1861 lie was called to be professor at Beilin. There 
he died, 8tli July 1884. Dorner for many yeais 
took an active sliaie in the administration of the 
chuvcli, but was saved from ever becoming a 
partisan by a singiilaily fair and well-balanced 
mind, and by his strong grasp of a real historical 
spirit, which he did much to impress on modern 
German theology. His greatest work is the 
History of the Development of the Doeti'ine of the 
Person of Christ (Eng. trans. 5 vols. 1861-63). 
Besides this, his History of Protestant Theology 
(1867), his System of Clirzstian Doctrine (1880-81), 
and his Christian Ethics ( 1885 ), through tlieir 
English translations, became handbooks in Eng- 
land and America. 

Dornlckt a species of figured linen, named 
from Tournay or Doornik, in Flanders. The 
‘mystery,* introduced into Enj^land, was long con- 
fined by law to inhabitants of Norwich and Pulhani. 

Oornoch^ the county town of Sutherland, 7 
miles SSE. of the Mound station, and 40 NNE. of 
Inverness, stands near the entrance to Dornoch 
Firth, which, vu lining 22 miles inland, separates 
Sutherland from Boss-shire. It has splendid golf- 
links, a tower of the old Inshop’s palace, handsome 
county buildings, and the former cathedral of the see 
of Caithness (1245), which, burned in 1570, was re- 
built for the parish church in 1837, and contains a 
statue hy Chantrey of the first Duke of Sutherland. 
The last witch burned in Scotland suffered at Dor- 
noch ill 1727. It was made a royal burgh in 1628, 
and with Wick and four other towns returned one 
member to parliament till 1918. Pop. ( 1861 ) 647 ; 
(1881) 497; (1891)514; (1901)624; (1921)768. 

Doroboi (Dorogoi), a town of Bumania, in 
the extreme north of Moldavia, on the Sliishja, 70 
miles NW. of Jassy ; pop. 16,000, nearly half Jews. 

Dorothea ( of Zbll ). See the articles Georg e 

1., Konigsmaek. 

Dorp9 till 1889 a town of Rheinland, now in- 
corporated with Solingen ( q. v. ). 

Dorpatf or Derpt (Esthonian Tartu, Russian 
Yurieff), a town of Esthonia, on the Emhach, here 
crossed by a fine granite bridge, 165 miles SW. of 
Petrograd. It consists of a town proper, with two 
suburbs. The Domberg Hill, on the right bank of 
the river, was daring the middle ages occupied by 
the citadel, cathedral, and bishop’s palace, on 
whose site now rise an observatory, the university 
library, schools of anatomy, with tasteful 
gardens and promenades; and close by are the 
other university buildings and the town-house. 
The university, founded in 1632 by Gustavus 
Adolphus, was re-established by Alexander I. in 


1802. Since May 1887 it had been thorongiily Kus- 
sianised, the final reorganisation of the law faculty 
taking effect in 1889 ; in 1919 it was Estlionised. 
It has seven faculties, and about 3000 students. 
There is a notable botanical garden. D()r})aL was 
a Hanse town in the 14th and 15tli centuries, and 
was alternately captured by Swedes, Poles, and 
Russians until 1704, and remained in Russia’s ixis- 
session till 1918. Tliiice w^as a great part of the 
town levelled to the giound; on the last occasion, 
in 1708, it was piactically destioyed. But both 
from these calamities and from the great fires 
of 1763 and 1775 it recovered, and it is the hand- 
somest and best-built town in the lepublic. ^ It 
possesses large pi in ting establishments, hiewerics, 
sawmills, manufactoiies of cigais, tiles, and musical 
instruments, and has a considerable trade in wood, 
corn, and flax Dorpat had long been a centre 
and hearth of Geimanism in the Ihillie regions, 
in spite of official measures of Russification. Pop. 
50,000, veiy largely Geinian. 

DOrpfeld* Wilhelm, archaeologist, born at 
Barmen in 1855, exca\ated at Olympia, was 
secretaiy and piofessor in the Geiman^ Ar<dia‘- 
ological Institute at Atlicns, and was Scliliemaiur.s 
coliaboiator and successor at Troy. 

D’Orsay^ Alfred Guillaume Gmumkl, 
Count, the last of the ‘ daiulh's,’ was born in 
Palis, 4tli September 1801. The son of tJeimial 
D’Orsay, a distinguished French soldier, b(‘ early 
entered the service of Louis XA'III. as a lieutenant 
in the Garde du Corps. It was wliile hi^ regiment 
was stationed at Valence on the Rhone in LS22 that 
ho made the acquaintance of Lady Illessingfou 
(q.v.), who was travelling on th(‘ Coulin(*nt with 
her husband. An intimacy soon sprang up b<*lW(M‘n 
the brilliant countess anit the still nion* biilliant 
Frencliman, and D’Orsay resigned his <M>mniission, 
and attached himself to the Blessingtons, with 
whom he travelled in Italy and else\\lien\ until 
1827, when as if to ‘regularise’ his irregular 
position in the family, ho was married U> body 
Haniet (^ardiner, Lord Blessingtou’s lift<*en-v*af« 
old daughter by a former wift‘--a niarringi* wldeh, 
as may be supposed, turned out nnimppily. In 
1829 Lord Blessington died, and D'Cr.say se|*iarattxl 
formally fi*oin his wife, and took nj) lus resi<b‘)i<*o 
at Lady Blessington's, in Mayfair first, and tlien at 
Kensington, wliero for twenty years the\ deib*d the 
conventions in the midst of a society 'of antJn»rs, 
artists, and men of fashion. D’OrHay’was not only 
one of the handsomest men of his tune, veil bred, 
well dressed, the miiTor of fashion and tlm nion!<l 
of form; but he was an accomplished painter a, ml 
sculptor, an author of no mean powtu*, an c‘x<‘elleut 
talker, and a genial companion. An intimate 
friend and constant siipport(‘r of Louis NaiK)Ieoii, 
he naturally looked for a position when the exile 
became prince-president and the luwt a banknipt ; 
hut the office for which he was so admirably fitted, 
that of Director of Fine Arts in Paris, wus <‘<m- 
fen-ed upon him only a few days before his <leath 
on 4th August 1862. 

Dorse, a small variety of Cod (q*v.). 

Dorset, Earl of. See Saokvillk. 

. Dorsetshire, or Dorset, a maritime county 
m the south of England, on the English ( ’hannef, 
between Hampshire on the E. and DevmiKhire on 
the W. Its gi-eatest length is 58 miles; greatest 
breadth, 40; average, 21 ; and area, 97H sq. xn., or 
625,612 acres, of \vluch a third is arable, a ninth 
waste, and the rest pasture. Tha coast-line is 
75 miles long, with fine clifis and headlands. St 
Alban’s Head (354 feet high) and Golden Cap 
(619 feet high) are among the highest coast p<»intji 
between Dover and the Land’s End. Ofi' Swanage 
was fought the first naval battle in British liistor>% 
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that of Alfied the Gieat against the Danes in 876, 
when 120 of the Danish fleet weie driven on the 
rocks and destioyed. About midway in the coast- 
line IS Poitlaiid/an island, so called, but connected 
with the mainland by a leinarkable formation 
known as Cliesil Bank (q.v.), which, extending 10 
miles towaids Abbotsbuiy, incloses a narrow tidal 
inlet, called the Fleet, with decoy ponds, and a 
fine swannery of about 1000 swans at Abbotsbuiy. 
There is a dangerous sea called ‘The Race,* about 
a mile to the south of Portland, foimed by the 
meeting of the tides. There are two lighthouses 
at the end of Portland, also one of more recent 
erection at Anvil Point, near Swanage. Portland 
(q.v.) contains a large Borstal institution (long a 
convict establishment), a fine breakwater, haibour 
of refuge, a naval hospital, and extensive fortifica- 
tions. Chalk downs run along the south coast, 

r nearly fiom 
^illesden Pen 


and through the middle of the count; 
east to west. The highest point is ! 

(934 feet). The chief rivers are the Stour and the 
Frome. Geologically, Dorsetshire consists of strata 
of plastic clay, chalk, oolite, lias, with some weald 
and greensand. K-emains of colossal reptiles have 
hoen found at Lvme Regis and near Swanage. 
The chief mineral productions are the celehiated 
Purbeck and Portland building-stones, and white 
china and pipe clays. At Swanage is found the 
celebrated Purbeck’ marble, seen in many English 
cathedrals. The climate is mild. The chalk lulls 
or downs are covered with short fine pastuie, on 
which countless numbers of Southdown sheep are 
fed. The soil is chiefly sand, gravel, clay, and 
chalk. Dorsetshire is mainly a pastoral county, 
producing sheep, cattle, cheese, and butter; but 
some wheat, barley, hemp, linseed, hops, &c. are 
raised. Sainfoin is grown on the chalk hills. 
There are small manufactures of linen, silk, 
woollens, flax, hemp, buttons, stockings, and ale 
and cider. Pop. (r841) 175,054; (1871) 195,537; 
(1881) 190,979; (1921) 228,258. Since 1885 the 
county sends four membeis to Parliament, the towns 
of Dorchester, Biidport, Poole, Weymouth and 
Melcombe Regis, Shaftesbury, and Wareliam, foi- 
merl,y sending up ten membeis, ceased to be separate 
constituencies in that year. Dorchester has pre- 
historic and Roman remains, as stone circles, 
barrows, camps, an amphitheatre, and three Roman 
stations ; and a chambered long barrow, known as 
(^ray Mare and Colts, near Gorwell. There aie 
some remains of forty abbacies, priories, hospitals. 
The ruins of Corfe Castle (q.v.), a seat of the 
Saxon kings of Wessex, are among the grandest 
in England. The scenery of Dorsetshire has been 
rendered familiar to many outside the county by 
the works of Barnes and Hardy. See Hutchins's 
History of Dorset (1774; 3d ed. 1861-73), Worth’s 
Dorsetshire (1882), Moule’s Old Dorset (1894), 
The Victoria History^ and books cited in 0. H. 
Mayo’s Bibliotheca Dorseti&tms ( 1885). 
JOorsteiua* See CoNTBAYEarA. 


Dort^ or Dordbecht, a town of the Nether- 
lands, in the province of South Holland, is situated 
on an island formed by the Maas, 10 miles SE. 
of Rotterdam by rail. An inundation in 1421, 
in which upwards of 70 villages were destroye<l 
and 100,000 people drowned, separated the site 
upon which Dort stands from the mainland. It 
is one of the oldest, as in the middle ages it was 
the richest of tlie trading towns of Holland ; 
and its trade is still considerable. Among its chief 
buildings are a Gothic cathedral (1363) and a hand- 
some town-hall (1339). The town is traversed 
by canals, and laige ships as well as gigantic 
wood-raffcs which come down the Rhine from the 
Black Forest and Switzerland, are accommodated 
in its roomy harbour. Close by are a large number 


of shipyards, corn and saw mills, and manufac- 
toiies of ironwaies, gas-meteis, safes, locks, tin- 
plate, motors, and other machinery. Pop. 54,000. 
Dort was founded in 1013. "Here in 1572, the 
States of Holland, after the revolt from Spain, held 
their first assembly ; and sat from 13th November 
1618 to 19th May 1619, the conclave of PiotesLant 
divines known as the Synod of Dort, which con- 
demned the doctiines of Arminius as heretical, 
and affirmed those of Calvin (see Abminius). 
The house in which the synod sat has been 
demolished. Dort is the birthplace of the brothers 
De Witt, of Cuyp, and Ary Scheffer; to the last 
a statue was erected in the market-place in 1862. 

Dortmiinds the most inmortant town of 
Wes^halia, lies in the fertile Hellweg plain, near 
the Emscher, 74 miles NNE. of Cologne by rail. 
In 1846 its inhabitants numbered only 8732, and 
it owes its subsequent increase to the development 
of the Westphalian coal-mines. It is the head- 
quarters of the mining authorities of Westphalia, 
and an iinpoiiaut raihvny centre; and it has 
nuineious iion and steel works, biiclge-4mildiiig 
woiks, and manufactures of mining niafce)ial, 
machines, safes, cement, chocolate, tobacco, cycles, 
and furniture. In the town there are also nume- 
rous breweries, most of the beer being exported. 
The history of Doitmuricl goes back into the earliest 
middle-age tiaditions, figuiingfrom the 8tli centuiy 
under tlie names of Theroimanni^ Tlrn'oriianni, TruU 
manni and Dorynpunde. Subsequently it })ecame a 
free Hanse town, but was ceded to Prussia in 1815 at 
the Congress of Vienna. It still possesses seveial 
old churches, and the meeting-place of the Vehm- 
gericht (q.v.) is still pointed out; but since the 
walls were removed in 1863, the general aspect of 
the town has become quite modern. Pop. (1890) 
89,663; (1919) 295,026. 

I Bory (Zeus), a genus of bony fishes in the 
mackerel family ( Scombneh-e ). The body is high 
and laterally compressed ; the scales are very small 
or absent ; the dorsal fin bears nine or ten spines ; 
and there aie bony plates at the root of the doistal 
and anal fins, and on the ventral surface. The 
I best known of the six sjjecies is the John Dory 
(Z. faher), found in the Mediterranean and off thC' 



John Dory (Zeasfdber), 


Atlantic coasts of Euroiie. The name is possiWy 
a conniption of jaime do'tie (yellow-gilt), which 
well describes the prevalent yellowish colour and 
metallic sheen. According, however, to Skeat, the 
‘John’ is merely the ordinary English name (of. 
‘/acifc-snipe’). The colour is sometimes olive- 
hyown, and there are two dark patches on the- 
sides, which are (as in the haddock) fancirally 
interpreted as the marks of the apostle Peters*, 
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fingers. Others have referred the marks to St 
Chiistopher. The John Dory disputes with the 
Chimsera the title of ‘king of the herrings.* It 
follows rather than leads shoals of herring and 
other fishes. The body is greatly compressed, 
and the miineions bony plates bear spines; the 
head is veiy laige, and the gape wide; the teeth 
are feeble ; the meinbi*ane between the long spines 
of the dorsal fin is prolonged into beautiful waving 
filaments. The dory is on the whole sluggish, 
but feeds voraciously on pilchards, breams, and 
other fishes, &c. It has been known to attain a 
length of 22 inches, and a weight of 18 lb. It 
has for long been greatly esteemed for the table. 
The other species are widely distributed ; one is 
known in Australian seas. On the British coasts, 
other fishes, such as the Silver Haddock, are eiTone- 
ously called by the name. 

Ddseh, an Arabic word meaning ‘treading,’ 
denotes a remarkable ceremony, which, until its 
suppression in 1884, used to take place in Cairo 
annually on the feast of the prophet’s bii’th, in 
the third month of the Mohammedan year. A 
party of der^dslies of the Sa’di order, to the 
number of a hundred or more, lay down on their 
faces, side by side, with their arms doubled under 
their foreheads. A dozen more ran along upon 
their comrades’ prostiate backs, beating diiims, and 
shouting ‘ Allah ! ’ Tlien the sheikh of the order, 
mounted on a good-sized horse, which ambled with 
a fine action, rode along upon the line of bodies, 
from whom audible prayers could be hoard proceed- 
ing. The horse trod lipon each man twice, yet, as 
the sheikh passed on, those behind rose up appar- 
ently unhurt. This has however been disputed, and 
evidence has been produced of considerable injury 
inflicted by the iron-shod hoofs. It was in conse- 
quence of this that the Khedive Tewfik suppressed 
this singular religious rite. See Lane, Modem 
Ecjijptians, xxiv. ; Butler, Court Life in Egypt 
BositiieilS was a Jewish heiesiarch of the 1st 
century A.D., who insisted on a painfully rigorous 
observance of the Sabbath, and died of excessive 
fasting. — There was also a grammarian of this name 
m the 4th century, who wrote a Latin grammar 
for Greek boys. 

Post Mohammed. See Afghanistan. 
Dostoieffsky, or Dostoevski, Feodor Mik 
^ 1818-81 ), a Russian novelist, was bom 
at Moscow, passed through the imperial school of 
engineers, and after a short trial of the army adoi) ted 
literature as a profession. His iirsfc story, Foot 
Folic (1846 ; Eng. trans. 1894), which painted with 
unsparing truth the condition of the peasantry and 
tlie more hopeless state of the poor in the cities, at 
once drew attention to him and to his views of 
somal conditions. At this period he became in- 
volved in the Communist plots of Peti ochefisky, 
condemned to death, commuted on 
the scaffold to penal servitude in Siberia, followed 
by nuhtaiy service in the ranlis for life. After 
four years’ imprisonment and six years’ exile he 
to St Petersburg, where 
m 1860 he published an account of his prison life. 
His masterpiece, Crime and Punislment wliich 
appeared in 1866, is one of the most powerful and 
atiecting works in the whole range of modern fiction 
leans tie; strong in its grasp of character and its 
unshrinking analysis of motive; unique in a niag- 
netic sympathy that impels the reader to identify 
often sordid or repulsive. 
account T/ie Brothers Karctmazoff 


Latterly he developed Slavophil patriotihin, partly 
reactionary. 

A translation of the novels by Mrs Constauco 
Garnett began to appear in 1912. Messrs Middle- 
ton Murry and Koteliansky translated Pages from 
the Journal of an Author (1916) and Letters and 
Beminiscmces (1923); Miss E. C. Mayne, Letters 
to his Family and Friends (1914). See studies by 
Brandes (1889), Hoffmann (1899), J. A. T. Lloyd 
(1912), Middleton Murry (1916, 1923), Lavnn 
(1920) ; and Lives by Soloviev (1891 ; tran^. 1916), 
and his daughter Aimee (trans. 1921 ). 

Motterel {Eudromias morincUns), a kind ol 
plover, knovTi in Britain as a bird of pii.-sago, 
though sometimes breeding at higli elevations on 
the hills. It is widely distributed in Kniope, in 
the north in summer, in the south in winter. A 
nearly related species (E. askttiea) has a similar 
clistxibution in Asia. The dotterel is about nine 
inches and a half in its whole length. In summer 
plumage, the upper paits are of a brownish -gray 
colour, the feathers edged with deep led ; the 
cheeks, throat, and a band above tlie eyes, whitfj ; 
the breast bright rust-colour, with a white jkiIcIi 
on the upper part of it, houndoil above b\ a ]»}aeLisli 


Some critics \ 

Anotliir 

g eat work is The Idiot, whose hero is, like its 
author, an epileptic. Dostoieffsky in middle life was 
harassed by the rapacity of relatives and creditors 
of a brother whose debts he took upon himaolf 



Dotterel [Eudro/uMS uiuritutfu^}. 

line; a conspicuous black ]>utch on the middde of 
the belly; some of the tail-fcathcrs tipped with 
wdiite. The winter plumage is miudi l<*.^s dtdinite. 
The bird is proverbial for its tame stujmlitx ; but 
this is due to its unac(juaintmice with mans <‘vil 
intent. It becomes shy and watchful after a little 
exiierience. It is much esteemed for the labb% 
and well known in the London market. The name 
Ring Dotterel is applied to a sandplover fre(|uent- 
ing the shore {JEgialiies hiatkidab wiiieh seems to 
i^rve as sentinel to dunlins and sandpipers. Both 
Eudromias and A^gialites were fonueriy imdudetl 
along with the plovers proper (Oharadnus). Sec, 
Plover. 


l>Oliai (Roman Duanmi), a towui in the French 
departnieut of Nord, on the river Bcaime, 21 miles 
S. of Lille. It is one of the chief military towns 
m the north of France, was strongly fortified, con- 
tains an iniportant arsenal, a cannon foundry, and 
a school of artillery. It was burned in tln^’ Great 
War (1918). The principal buildings are the 
churches, the hfitel-de-vilb. the public library, the 
museum, hospital, and artillery barracks. ‘ 'Ihe 
nianuiactures include linen thread, Icatlicr, liottles, 
mm machinery; and there i« an active trade in 
opra, seed, and linen. _ Pop. ( ]931 ) 34,m. Durintf 
the middle ages Douai was a constant Imne of con- 
tention between tlie Flemish counts and the French 
rulera. It passed with the rest of Flanders under 
. of Spain, but was taken by Louis XIV. 

in 1667. ^ It was captured by the Duke of Marl- 
borough in June 17l(), but on the withdrawal of the 
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allies was re-occupied by the French, who were 
contirmed in their possession of it at the Peace of 
Utrecht. 

For more than two centuries Douai was the 
rallying-point of Roman Catholic exiles from Great 
Britain. There were several educational and leli- 
gious houses established in the town in connection 
with the English and Scottish mission. The Eng- 
lish College, the parent and model of similar in- 
stitutions at Rome, Lisbon, and elsewhere on the 
Continent, was founded in 1568, the tenth year of 
Elizabeth’s reign, by William, afterwards Cardinal 
Allen (q.v.), as a house of studies for the English 
clergy abroad, and as a seminary or nnrseiy for 
ecclesiastics destined for the English mission. The 
college was affiliated to the Douai University, 
which had been founded in 1562 by King Philip II , 
in whose dominion the town then was. Allen’s 
foundation was supported by pensions from the 
Spanish king and from the pope. The first hatch 
ot four missionaiies was sent into England in 1574. 
Political disturbances led to the migration of the 
college, in 1578, from Douai to Reims, where it was 
under the protection of the king of France and 
the Guises. A colony of students from Reims in 
1578 formed the nucleus of a second college at 
Rome, under the government of the Jesuits; and 
the two establishments together sent into England, 
before 1586, about 250 priests, of whom no less than 
60 suirered death at the hands of the executioner. 
The most flourishing period of Allen’s college was 
that ojf its sojourn at Reims (1578-93), though 
before the return to Douai it had begun notably 
to decline. On Allen’s appointment as cardinal 
in 1587, and his consequent removal bo Rome, the 
college was born with internal dissensions, studies 
were neglected, and scandals ensued. It was at 
Reims that the English Roman Catholic version 
of the Bible was begun by Dr Gregoiy Martin, 
with the assistance of Allen, Dr Bristow, and 
others. The New Testament was printed at 
Reims in 1582. The Old Testament, also trans- 
lated by Martin, with notes hy Dr Worthington, 
was nob completed and published until 1610 at 
Douai, and hence the version as a whole is com- 
monly known as the Douai Bible (see Bible). 
Notwithstanding its many troubles the college was 
able to boast that before its dissolution at the 
French Revolution it had pi’oduced more than 30 
bishops and 169 writers, while 160 of its alumni 
had given their lives on the gallows for the papal 
cause. An interesting list of the English Catholic 
hooks printed at Douai will be found at Duthil- 
loQul’s JBihliographic Donamcnne, It is said that 
valuable documents from the college arcliives were 
made into cartridges by the French revolutionary 
soldiers. Some few of the manuscripts, however, 
have found their way into the public library of the 
town, and others are preserved in the archives of 
the Roman Catholic archbishopric of Westminster. 
Among the latter is the greater portion of the 
college Registers or Diaries, the first two parts of 
which were puldished in 1878, the third, fourth, 
and fifth in 1911. 

The members were expelled from the college, and 
the property confiscated by the French govern- 
ment, 12bh October 1793. A small portion of the 
property which remained unsold was restored to 
Mr Daniel, the last president, by an ordinance of 
the French king, dated 25th January 1816. But 
further claims for compensation under the terms 
of the treaty of peace were resisted by the British 
commissioners on the ground that the college was 
established for objects directly opposed to British 
law, and was to be regarded as a French rather 
than an English corporation. This decision on 
appeal was confirmed by a judgment of Lord 
Gilford in the Privy-council, 25th November 1825, 


There is no ground for the common story that tlie 
sum claimed was expended by the government in 
paying off the debts incurietl by the Prince of 
Wales in adorning the Brighton Pavilion. The 
college buildings were conveited into artillery 
bariacks known as Les Giands Anglais. 

On their return to England, the masters and 
students ot the college, among whom was Lingard, 
the histoiiaii, laid the foundations of a similai 
college at Crook Hall, in 1808 transferred to 
Ushaw, near Dm barn. Anotliei college at Old 
Hall, Essex, was established by refugees partly 
from Douai, and partly from St Omer. 

There was also established at Douai a Scots 
College. This seminal y, originally founded at 
Pont-a-Mousson, in Loriaine, by Di James Cheyney 
of Aboyiie, in 1576, was assisted by a pension from 
Queen Mary. After her death it was i educed to 
great straits, and could count only seven menibei’s. 
In 1594 it moved to Douai, thence to Louvain, and 
finally >vas once more transferied to Douai in 1608. 
Clement VIII. placed it under the administration 
of the Jesuits. Hippolyte Ciiile, the son of Maiy’s 
secretary, made over to the college by deed of gift 
a large sum of money, providing, however, that in 
case of his country’s return to the Roman religion, 
the foundation should be transferred to St Andrews? 
University. Curie became the second rector of tlie 
college, aiul died in 1638. The college was closed 
in 1793 by the French government, and turned into 
a prison. It eventually became the mother house 
of a congregation of nuns devoted to education, 
called Les Dames de la Sainte Union- The register 
of the Scots College came into the hands of Sir 
Maxwell Witham of Kirkconnell (see Hist. MSS. 
Commission, Report V, and A]-)p ), and was printed 
by the New Spalding Club ( 1906). 

The English Franciscan friars established at 
Douai a house of their own, which ])i()dueed some 
men of reputation for learning and piety. The 
English Benedictines did the same. Theie wa.s 
also a college of Irish eccle.siastics m the town. 
The Benedictines letnined aftei the Revolution to 
their old building.'!, or to a poition of them. They 
alone retained a footing at Douai till 19Q3, when 
they removed to Woolham])ton, near Reading, in 
consequence of the Associations Law. 

A curious tract on the history of Allen’s founda- 
tion was written by the Rev. Hugh Tootle, alias 
Charles Dodd, undei tlie title of The. History of the 
English College at Douay, by B. C., Chaplain to an 
Eiiglish liegiment that marched %n npon its sur- 
rendering to the Allies (Lond. 1713). The First 
and Second Douay Dianes of the English College, 
Douai, with an historical intiuduction by T. F. 
Knox (1878), were edited hy the Fathers of the 
London Oratory, the later diaries by Burton and 
Williams (1911). Full accounts of the later his- 
tory will bo found in Gillow’s Hay dock Fapers 
( 1 888 ). Compai e the Abb6 Dancoisne’s Histoire des 
Mablissemmts reUgienm hritamnques fendis d 
Dotiai avani la Biwlntion Franqaise^ and Le Col- 
lie Anglais pendant la B&oolntion^ by the same 
author. 

DoiiarneneZf a port in the French department 
of Finist^re, on the Bay of Douarnenez, 8 miles 
NW. of Quimper by rail It is important foi the 
sardine- fishery, and has a pop. of 12,000, 

!Doilble ( Ger. doppelgdnger), a kind of appari- 
tion, a person’s own likeiiess appearing and usually 
admonishing the beholder of approaching death, a 
wraith ; or simply implying hdocationy when the 
same person is supposed to be seen by others in two 
places at once. See Apfarition and the works 
there cited ; also Lambertini's De Beatificatiom ; 
and for a kind of double consciousness, see Fersom- 
ALITY. Double is playfully applied to either of 
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two persons so closely resembling as to be mistaken 
for each other. 

Boilble Bass (Ital. contrahasso or violom), 
the largest stringed instrument of the violin species. 
Originally it had only three strings, tuned to 
A, D, G of the bass stave ; but as much of the music 
written foi it goes down to E and F below this 
range, a fourth string is now generally added tuned 
to E below the bass stave. Playing the^ fimda- 
mental base on which the haimony rests, it is an 
indispensable part of an orchestia, though it was 
only in the 19th century that special parts were 
written for it. Formeriy its part was simply to 
double, an octave below, the ordinary base of the 
harmony, played by some other instrument, or sung 
by the bass voice. From this probably arose its 
name of double bass. Though a powerful and 
essential orchestral instiuinent, it, on account of 
its rough tone and diificulty of management, has 
not, except in veiy exceptional circumstances, been 
used as a solo instiuinent. Domenico Diagonetti 
(1755-1846) was an unrivalled perfoinier on the 
double bass : Koussewitski a modern viituoso. 

Flowers, See Flowers. 

Doubling the Cube was one of three famous 
problems which were discussed by the early Greek 
geometers, the other two being the trisection 
an angle and the squaring of the circle. There 
are several theories as to how the duplication pro- 
blem originated ; the statements of the ancients on 
this point being quite unsatisfactory. The legend- 
ary origin, told by Eratostlienes'in a letter to 
Ptolemy Euergetes, was that King Minos, when 
he learned that the dimensions of a tomb for his 
son Glaucus were to be 100 feet each way, com- 
plained of them as too small, and commanded the 
tomb to be doubled and the cubical form to lie 
retained. Another legend, also mentioned by 
Eratosthenes, was that certain Delians, in obedi- 
ence to an oracle, attempted to double oue of the 
altars, and finding a diniculty in doing so, con- 
sulted the geometers who were with Plato at the 
academy. The duplication of the cube hence came 
to be called the Delian problem. 

In whatever manner the problem originated, it 
was much older than Platons time, and the first 
contribution to the solution of it was made by 
Hippocrates of Chios. He showed that the solu- 
tion could be obtained if between two straight 
lines, the greater of which was double the less, 
there could be inserted two mean proportionals; 
and in this modified form the problem was ever 
afterwards attacked. Solutions were discovered by 
various geometers, Archytas, Menjechmus, Eratos- 
thenes, Nicomedes,_ and others, and an account of 
them will be found in the commentary of Eutocius 
on Archimedes’s treatise Of the Sphere and Cylin- 
der, This account is translated into English in 
Proceedings of the Edinhcrgh Mathematical 
Society, vol. iv. pp. 2-17. It is often and inaccur- 
ately stated, even in mathematical books, that the 
duplication of the cube cannot be efected by 
geometry. The truth is that it cannot be effected 
by elementary plane geometry, where straight lines 
and circles ax’e the only lines that are employed. 
By the use of the conic sections or several other 
geometrical curves, as well as by mechanical con- 
trivances, the solution can be obtained without 
much difficulty. Nowadays the problem pos- 
sesses only an historical interest, except for those 
persons whom De Morgan calls paradoxers. 

BoiiMingS, the heraldic term for the linings 
of robes or mantles, or of the mantlings of achieve- 
ments. 

Doubloon (Span. dohl6n, ‘double’), a gold 
piece, originally double the value of a pistole, 
formerly coined in Spain and Spanish America. 


Prior to 1848 it was woith 64s. 8d. The Dohldn 
de Isabel, coined in 1848, was till 1868 equivalent 
to 20s. 8d. 

DoilbS9 a department of France, on the eastern 
frontier, adjoining Switzerland, has an area of 
2010 sq. m. Pop. (1876) 306,094; (1886) 310,963; 
( 1901 ) 296,957 ; { 1921 ) 285,022. It is traversed by 
the Douhs (270 miles long ), a tiibutary of the Saoiie, 
and is sepaiated, on the NW., fioni the depaitinent 
ot Hante Saone by the Ognon (120 miles), also a 
tributary of the Sadne. Tlie suiface is hilly, espe- 
cially in the SE., where the Jura Mountains leacli 
a height of 4600 leet. The climate is moist and 
moie ngorons than in most similar laiitmles. The 
uplands are sparsely inhabited, but the popnhition 
of the fertile river valleys is very thick. Agricul- 
ture has been notably advanced since 1870 ; swamps 
have been drained and waste lands reelaiincd, anti 
three-fonrths of the entire area is now cultivate<l or 
under wood. Wheat and oats an‘. the chief cm cals, 
but the vine and fig-tree also thrive well ; and tiu" 
pasturage is excellent, aiul rears gotxl br(‘e(ls <d‘ 
horses and goats. In the valley.* great ((uantitios 
of butter and cheese aie produced. Mines of iron 
are worked, and the manufactures inclndt! iron- 
wares, clocks, glass, pa})ev, and pottery. Doiibs is 
divided into the four airondissenients of lJesan<;on, 
Baume-les-Dames, Montbeliard, ami Pontej’lier. 
The capital is Besaucoii. 

DOUC69 Fkancls, an eccentric and learm^d 
antiquary, born in London in 1757, wbost^ <‘asy 
circumstances allowed him from an <‘arly age to 
give himself enthely to his favourite stndic's. fj(^ 
was some time keeper of the MSS. in the Ibili.'^b 
Museum, and died 30th March bS34, be(|neatliiiig 
his splendid collection of books, MSS., prints, ami 
coins to the Bodleian ; his curiosities to Sir Samufd 
R. Meyrick ; and his bdters and <‘ommonpla(*e' 
books to the British Mtisenm, in a chest not 
to be opened till 1900. When open<‘d they 
found of little interest. The most valuahh^ of 
his works were his Ilhistrations of Shahrspron 
(2 vols. 1807) and JJanre of Ihttik { 183.3). He 
conirilmied to the Arrhwologiit and ifrntlnuans 
Magazine, edited two hooks for the Hoxburghe* 
Clu1> (1822 and 1824), and assisted in Scott s Sir 
Tristram, J. T. Smith’s ViuydiumUtvmnH (1817), 
and the edition of Warton’s Uisforij of English 
Poetry issued in 1824. 

Doughty^ Charles MoNTAcnr, traveller, prose- 
writer, and poet, was born at Thelw*vt(»n Ilnll in Suf- 
folk in 1843, and studied at (lonville ami <’aius, 
Cambridge. In 1875 began his two years’ j<uirney- 
ing in north-western and central Arabia, friuu 
Damascus to Hayil, Aneysa, and Jiilda- two 
years of endurance and courage, of peiilh ami 
the closest of observation, out of whicli sh^wly 
grew bis gi'eat book. Tra/vels m Arabia Eesrrta 
(1888) was for long little known ; but the few who 
had access to it — for it was a rare book, not 
reprinted till 1921— knew it to be in<»re than a 
classic of travel : it is a classic of prose literature. 
Artificial it may be in style, and* laboiious, it is 
yet austere. In his later works, poetic dramas 
and epics — in Britain (1906), Adam Vast 
Forth (\m). The Cliffs (1909), The Clouds { 1912), 
The Titans (1916), Mansoml (1920; revisml 1923) 
—the artificiality and archaism are more marked. 
Disciple thougli he is of Spenser, his verse is bard 
and compact as rock, strange, uncouth, and 
gigantic as Stonehenge. 

Douglas^ the modern capital and principal 
seaport of the Isle of Man, lies on the margin of 
a highly picturesque bay, on the east side of f!ie 
island, 75 miles NW. of Liverpool, 46 W. of Bar- 
row, and 94 NE. of Dublin. From the exeellevkce 
of the sea-bathing, and its central position, it has 
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become highly |)opalar as a wateiiiig-place. The 
old town, standing on tlie south-western edge of 
the hay, consists of iianow tortuous streets, and 
presents a vivid contrast to the handsome modern 
terraces and villas which occupy the rising ground 
beyond, and the ground facing the north of the 
bay. The street and charming piomenade follow- 
ing the line of the bay is one of its most agieeable 
features. Conspicuous in the centre of the crescent 
of the bay stands Castle Mona. The picturesque 
Tower of Refuge, on a dangerous rock in the 
southern area of the bay, called Conister, was 
erected in 1833 for shipwiecked maiineis, by Sir 
William Hillary, who, during his residence at 
Douglas, founded the Royal National Lifeboat 
Institution. Pop. (1851) 9880; (1881^ 15,719; 
(1911) 22,192; ( 1921') 20,192. 

DoilglaS 9 a small town of Lanai kshire, on 
Douglas Water, 11 miles SS W. of Lanark. It has 
decayed from its former importance, though coal, 
lime, and sandstone aie worked in tlie valley. Of 
the old kirk of St Rride, tlie luirial-place of the 
Douglases till 1761, only the choir and a spire 
remain. Modern Douglas Castle, a seat of the Earl 
of Home, is nearly a mile from the town. It is a 
jioor successor to Scott’s ‘ Castle Dangerous,’ now 
represented by little more than a tower. — The 
scene of the ‘Douglas tragedy’ is Blackhouse 
Towel, oil the Douglas Burn in Yarrow parish, 
Selkirkshire. 

DoiiglaS9 The Family of. A legend of the 
16th century told how, in the year 770, a Scottish 
king, whose ranks had been broken by the fierce 
onset of a Lord of the Isles, saw the tide of battle 
suddenly turned by an unknown chief; how, when 
the victory was won, the monarch asked where was 
his deliverer ; bow the answer ran in Erse, Sholto 
( ‘ Behold that dark-gray man’) ; and how 
the warrioi was rewarded with that Clydesdale 
valley which, taking from him it§ name of Douglas, 
gave surname to his descendants. This fable has 
long ceased to he believed. Equal discredit has 
fallen on the theory which the laborious Chalmers 
advanced in the CaUdonict^ that the Douglases 
sprang from a Fleming of the name of Theobald, 
who, between the years 1147 and 1164, had a grant 
of lands on the Douglas Water from the Abbot of 
Kelso. What was boasted of the Douglases by their 
historian in 1644 still holds true : ‘We do not know 
them in the fountain, but in the stream ; not in the 
root, but in the stem ; for we know not who was the 
first mean man that did by his virtue raise himself 
above the vulgar.’ It was thought likely, in the 
beginning of the 15th centurv, tha,t the Douglases 
and the Murrays had come or the same stock, and 
in this old and not improbable conjecture all that is 
known on the subject must still be summed up. 

William of Douglas, the first of the family who 
appears in record, was so called, doubtless, from 
the wild pastoral dale which he possessed. He is 
found witnessing charters by the king and the 
Bishop of Glasgow between 1175 and 1 213. He was 
either the brother or the brother-in-law of Sir 
Freskin of Murray, and had six sons, of whom 
Archibald, or Erkenbald, was his heir, and Brice 
rose to be Bishop of Moray. Sir Archibald is 
a witness to charters between 1190 and 1232, 
and attained the rank of knighthood. Sir William 
of Douglas, apparently the son of Sir Archibald, 
figures in record from 1240 to 1273. His second 
son, distinguished in the family traditions as 
William the Hardy, spoiled the monks of Melrose, 
and deforced the king^s officera in the execution of 
a judgment in favour of his mother. He was the 
first man of mark who joined Wallace in the rising 
against the English in 1297. It appears that he 
possessed lauds in one English, and in seven 
X61 


Scottish counties — Northumberland, Berwick, Edin- 
burgh, Fife, Lanark, Ayr, Dumfries, and Wigtown. 

The history of his son, the Good Sir James of 
Douglas, ^is familiar to every one, as Bruce’s greatest: 
^ptain in the long War of Independence (see 
Bruce). The hero of seventy fights, he is said to 
have won them all but thirteen, leaving the name 
of ‘the Black Douglas’ — so he was called from his 
^varthy complexion — as a word of fear by which 
Engiish mothers stilled their children. 'He was 
slam in Andalusia, in 1330, on his way to the Holy 

royal master. The 
‘bloody heart ’ in the Douglas arms commemorates 
Bruce s dying bequest to him. His son William 
mil at Halidon Hill ; and the next Lord of Douglas, 
Hugh, brother of Lord James, and a canon of Glas- 
gow, made over the now great domains of the 
lamily in 1342 to his nephew Sir William. 

Earls of Douglas. — The Douglases had since 
the time of William the Hardy held the title of 
Lords of Douglas ; but in 1358, Sii William of 
Douglas, who had fought at Poitieis, was made 
Earl of Douglas, and by marriage became Earl of 
Mar. In 1371 he di^mted the succession to the 
Scottish crown with Robert 11. , claiming as a de- 
scendant of the Baliols and Comyns. jSe died in 
1384, His son Janies, second Earl of Douglas and 
Mar, the conqueror of Hotspur, fell at Otterburn in 
1388 ; and as he left no legitimate issue, the direct 
male line of William the Hardy and the Good Sir 
James now came to an end. His aunt had married 
for her second husband one of her broth ei’s esquires, 
James of Sandilancls, and through her Lord Tor- 
phichen, whose barony was a creation of Queen 
Maiy in 1564, is now the heir general and repie- 
sentative at common law of the House of Douglas, 

The earldom of Douglas, meanwhile, was bestowed 
on an illegitimate son of the Good Sir J/imes— 
Archibald, Lord of Galloway, surnamed the Grim. 
By his marriage with the heiress of Bothwellj he 
added that fair barony to the Douglas domains ; 
and having married his only daughter to the heir- 
appaientof the Scottish crown, and his eldest son 
to the eldest daughter of the Scottish king, he died 
in 1401 . His sou and successor, Archibald, fourth 
Earl of Douglas, was, from his many misfortunes in 
battle, surnamed ‘The Tineman,’— i.e. the loser. 
At Homildon, in 1402, he was wounded in five 
places, lost an eye, and was taken prisoner by 
Hotspur. ^ Next year, at Shrewsbury, he felled the 
English king to the earth, hut was again wounded 
and taken prisoner. Repairing to France, he was 
there made Duke of Touiaine, and fell at Verneuil 
in 1424. He was succeeded by his son Archibald, 
who distinguished himself in the French wars, and 
dying in 1439, was buried in the church of Douglas, 
where his tomb yet remains, inscribed with his high 
titles of ‘ Duke of Touraine, Earl of Douglas and 
of Longueville, Lord of Galloway, Wmtown, and 
Annandale, Lieutenant of the King of IScots.' His 
son and successor, William, a boy of sixteen, is 
said to have kept a thousand horsemen in his train, 
to have created knights, and to have affected the 
pomp of parliaments in his baronial courts. His 
power and possessions made him an object of fear 
to the Scottish crown ; and, having been decoyed 
into the castle of Edinhuigh by the crafty and! 
unscrupulous Crichton, he was, after a hasty trial, 
beheaded, along with his brother, within the walls 
of that castle, in 1440. It was before him that the 
black bull’s head was presented at table, in ‘ token 
of death. His Scottish earldom was bestowed on 
his grand-uncle (the second son of Archibald the 
Grim), James, surnamed the Gross, who in 1437 had 
been made Earl of Avondale. His son William 
was, for a time, all-powerful with King James II., 
who made him lieutenant-general of the realm; 
but afterwards losing the royal favour, he seems to 
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have entered into a confedeiacy against the king, 
1)y whom he was killed in Stilling Castle in 1452. 
Leaving no child, he was succeeded by his brother 
blames, who in 1454 made open war against King 
James II., as the nmrderer of his brother and kins- 
man (the sixth and eighth Earls of Douglas). The 
issue seemed doubtful for a time, but the Haniiltons 
and others being gained over to the king’s side, 
Douglas fled to England. The straggle was still 
maintained by his brothers. They were defeated 
at Arkinholm (where Langholm now stands), in 
May 1455 ; and the eaildom of Douglas came to an 
end by forfeiture, after an existence of ninety-eight 
years, during which it had been held by no fewer 
than nine lords. The last earl lived many years 
in England, leagued himself in 1484 with the exiled 
Duke of Albany, was defeated and taken prisoner 
^t Lochmaben, and died in the abbey of Lindores 
in April or June 1488. So ended the elder ille- 
gitimate line of the Douglases. 

Earls of Angus. — Meanwhile a younger and 
illegitimate branch had been rising to great power. 
William, first Earl of Douglas, while securing the 
•earldom of Mar, also secured the aflections of 
the young widow of his wife’s brother, Margaret 
Stewart, Countess of Angus and Mar. The issue 
•of this amour was a son, George, who in 1389 had a 
grant of his mother’s earldom of Angus. George, 
fourth Earl of Angus, took pait with the king 
against the Douglases in 1454 ; his loyalty was re- 
warded by a grant of their old inheritance of 
Douglas-dale and other lands ; and so, in the phrase 
«of the time, ‘the Red Douglas put down the 
Black.’ The ‘ Great Earl of Douglas * died in 1462, 
'being succeeded by his son Archibald, surnamed 
Bell-the-Cat (see James III.), who filled the highest 
offices in the state, and added largely to the family 
possessions. He was succeeded by his grandson, 
Archibald, who in 1514 mairiod the C[ueen-do wager 
of Scotland, Margaret, sister of Henry VIII. of Eng- 
land, and widow of James IV. of Scotland. The 
fruit of this marriage was a daughter, Margaret, 
who, marrying the Earl of Lennox, became the 
mother of Henry, Lord Darnley, the husband of 
•Queen Mary, and father of James VI. The Earl 
of Angus had for a time supreme power in Scotland, 
but in 1528, the young king, James V., escaped 
•from his hands, and sentence of forfeiture was 
passed against Angus and his kinsmen. On James’s 
'^eath in 1542, Angus was restored to his estates 
and honours. He was succeeded hy his nephew, 
David, whose son, Archibald, the ‘Good Earl,’ die<l 
without male issrie, and the earldom passed to a 
•collateral branch. William Douglas oi Glenbervie 
•became ninth Earl of Angus. 

Marquises and Duke of Douglas, and Lords 
Douglas.— William, eleventh Earl of Angus, his 
grandson, was created Marquis of Douglas in 163J. 
The third Marquis was created Duke of Douglas 
in 1793, and died childless in 1761, when his duke- 
dom became extinct, and his marquisate dev^olved 
-on the Duke of Hamilton, as descended in the male 
line from William, Earl of Selkirk, third son of tlie 
'first Marqnis of Douglas. His grace’s sister, Lady 
Jane Douglas, born in 1698, and married in 1746 to 
tSir John Stewart of Orandtully, was said to have 
given birth at Paris to twin sons in 1748. One of 
them died in 1753; the other in 1761 Vas served 
heir of entail and provision general to the Duke of 
Douglas. An attempt was made to reduce his 
service, on the ground that he was not the child of 
Lady Jane Douglas ; but the House of Lords^ in 
1771, settled the famous Douglas Cause by giving 
final judgment in liis favour. He was ’made a. 
Biitish peer in 1790, by the title of Baron Douglas 
•oi Douglas Castle, which became extinct on the 
death of his son Janies, fourth Lord Douglas, in 
1857, when the estates devolved on tlie first Lord 


Douglas’s grand-daughter, the Countess of Home 

Earls of Morton.— Sir Andiew of Tonghis, 
who appears in lecord in 1248, was apparently a 
younger son of Sir Archibald, or Eikenbahl, of 
Douglas, the second cliief of the house. His great- 
grandson (’), Sir William of Douglas of Luhlesdale, 
the Knight of Licldesdale— as he was called by his 
contemporaries, who regarded him as ‘ the flower of 
chivalry ’—was assassinated in 1353 by liis kinsman, 
William, first Earl of Douglas. Tlie grandson of 
his nephew, the scholaily and princely Sir James of 
Douglas of Dalkeith, married a daughter of King 
Janies I , and in 1458 was created Ea'rl of Moiton. 
His grandson, the third eail, dying without male 
issue in 1553, the earldom devolved on his youngest 
daughter’^ husband, the Regent IMortou— James 
Douglas, great-grandson of Archibald I>elI-the*Cat 
(see Morton), Aberdour and some other oil 
domains of the family still remain with his successor, 
the Eail of Moiton, who, there is every reason 
to believe, descends legitimately in the male line 
from William of Douglas, the great piogvmilor of 
the race in the 12th century. 

James, second Earl of Douglas and ^lar— the 
hero of Otterburn— had an illegitimate sou, Sir 
William Douglas of Dnimlanrig, whose di^sccnd- 
ants were created Viscounts of Dnimlanrig in 
1628, Earls of Qneensherry in 1033, Alanjuises of 
Queensberry in 1081, Dukes of (J.ueensl >eny in I0.S3, 
Earls of March in 1697, and Earls ot Solway in 
1706. On the death of the fourth Duke of <iueens- 
berry in 1810, that title went to the Diilo* of 
Buccleuch ; the title of Marcjuis of (^lu^ensherry 
went to the heir male of the family. Sir (Miailes 
Douglas of Kelhead ; and the title of Earl <)f M^Mvh 
went to the Earl of Wemyss. 

In 1646 the third son of the first IManpiis of 
Douglas was created Earl of Selkirk. In 1051 
the eldest son of tlie same manjuis was <‘,rt‘ated 
Earl of Ormond, an<l in 1 00 1 Earl of h’orfar. hi 
1675 the fourth son of the same manpus was 
created Earl of Dmuharton. In 1011 the se<*ouil 
son of the tenth Earl of Angus was created Lord 
Mordington. In 1633 Sir Robert Douglas of Spoi u 
a descendant of the Morton family, was (‘r(*at<Ml 
Viscount of Belliaven. Of all the.^e. titles, that 
of the Earl of Selkirk belonging since 1885 to (ho 
Duke of Hamilton, ami that of Earl of Ilelhaven, 
survive ; the others are dormant or extinct. 

See the Hhtorij of theBoimsof Doitglm ami 
by David Huiuo of Godscroft (1044, 1 vol. foL ; rtiprinP'd 
in 1748; extended from his Ongin and Dcsmit of the 
Fmnilg of DomjlfLSy r. 1033) ; the Dnughts Hook^ by Sir 
W. Fraser (from family muniments, 4 \ois, 1885 1 ; and 
Sir H. Maxwell, MUtory of the Hom(* of J>omth(s (2 
vols. 1902). 

Doii^laSf David (1798-1834), botanist ami 
traveller, born at Scone, became a gardener, ind- 
lected in North America, discovered ami iul, re- 
duced many plants, including tlie Douglas fir 
(Tsitga, or Fsendofsuga, Doufflam)^ and was killed 
hy a wiki bull in a pitfall in Hawaii. Sec his 
Journal (1915). 

Douglas, Gawain or Gavin, the poet-bishop 
the third son of Archibald ‘ Bell-the-f’at J (ifth EarC 
of Angus, was horn at Tantallon Castk* a, bout 1474. 
He was educated at St Andrews for the priest- 
hood, and in 1496 was first presented to Mony- 
musk, Aberdeenshire, but ere long was appointed 
to Prestonkirk, near Dunbar, then <*alled Hauch 
or Prestonhaugh. In 1501 he made dean or 
provost of St Giles, Edinburgh, ami while Iwilding 
these preferments he wrote all his poems. From 
the mamage of his nephew, the sixth Earl of 
Angus, to the widowed queen of James IV., 
Douglas expected rapid preferment; but the 
jealousy of the nobility and iiie Regent Allm-ny 
was such that he was itisappomted ot the abbacy 
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of Aberbrotliock and the archbishoiiric of St 
Andrews, and when, through the influence of the 
(jueen, he had obtained the bishopric of Dunkeid 
directly from the pope (January 1515), he was 
imprisoned on an old statute for receiving bulls 
from the pope, and not allowed to be consecrated 
until more than a year after. On the fall of the 
]),irty of Angus, after the queen, stung by his ill- 
treatmeut, had flung herself into the arms of 
Albany and determined on a divorce, the bishop 
fled to England to obtain the aid of Henry VIIL, 
hut was suddenly cut off at London hy the plague 
in 1522, and buried in the hospital church of the 
Savoy. The extant poems attributed to Douglas 
aie The Palice of Honour^ most likely written in 
1501, an allegory of the life of the virtuous man ; 
a translation of the JEneid^ with prologues ; and 
King Hart, an allegory of the liuman heart in its 
struggle with the temptations of the flesh, of dis- 
puted authoiship, not printed apparently till it 
appeared in Pinkerton’s Ancient Scottish Poems 
(1786). There is also a short poem entitled Con- 
science, whose beauties are sadly maned hy exces- 
sive conceits. Throughout his verse Douglas shows 
his deep indebtedness to Chaucei, but his youthful 
exuberance of ornament, his sense for colour and 
splendom*, and the vigour of his ‘ braid and plane ’ 
Scots dialect, aie his own. His JEncid, which he 
niiished most likely about 1513, was the first version 
of a Latin classic published in English ; it leuiains 
to GaAvain Douglas no small achievement in the 
history of English literature, that * in a barbarous 
age he gave rude Scotland Virgil’s page.’ His 
collected works were edited by Dr John Small 
(4 vols. Edin. 1874). See also histories of litera- 
ture by J. M, Boss (1884), T. F. Henderson (1898), 
J. H. Millar (1903), and others, and G. Gregory 
Smith, The Transition Period ( 1900). 

Bou^laSf Sir Howard, Bart., G.C.B., son of 
Admiral Sir C. Douglas, was born at Gosport in 
1776, and served in Canada (1795) and in two 
Peninsular campaigns, being present at Corunna. 
He was successively governor of New Brunswick 
(1823-29), where he founded the university of 
Fredericton, of which he was the first chancellor, 
fjord High Commissioner of the Ionian Islands 
(1835-40), and M.P. for Liverpool (1842-46). He 
wrote several treatises accepted as authoiitative 
at the time, among which are An Essay on Mili- 
tary Bridges (1816), which is said to have given 
Telford tlie idea of the suspension principle; a 
treatise on Naval Qmmery ( 1819 ; 5th ed. 1860, 
reproduced in America, France, and Spain) ; 
Observations on Carnot's Fortification; a work 
on the value of the British North American 
provinces (1831); and Naval Evolutions (1832). 
He died 9th November 1861. See Life by S. W. 
Fullom (1662). 

Douglas, JoHl^r, Bishop of Salisbury, the son 
•of a shopkeeper of Pittenweem, Fifeshire, was horn 
14th July 1721. He was educated at Dunbar and 
Oxford, ordained deacon in 1744, and as an army 
chaplain was at the battle of Fontenoy (1745). 
His after-life is little more than a chronicle of 
his very numerous preferments, which ended 
in his translation to the see of Salisbury in 
1791. He died 18th May 1807, Douglas only 
occasionally resided on his livings. |Ie generally 
spent the winter months in London, and the 
summer months at the fashionable watering 
places, in the society of the Earl of Bath, who 
was his great patron. He wrote much, mainly 
controversial: defending Milton from Lauder's 
charge of plagiarism (1760), writing on miracles 
(1754) against Hume, attacks on the Hntchin- 
sonians, and political pamphlets. See his Miscd- 
laneous (with Life, 1820). 


Douglus, Norman, a distinguished prose- 
WTiter, scholarly, vivacious, waywaid, and deli- 
cately brutal, has Aviitten baffling novels: South 
Wind (1917), They Went (1920); unconventional 
travel books : Siren Land (1911), Fountains in the 
(1912), Old Calabria (1919), Alone (1921), 
Together (1923; giving leminiscences of boyhood 
in Tyrol); dcnd. Expe^'iments : A Miscellany 

Douglas, Sir liosERT (1694-1770), a Scottish 
baronet, author of a Peerage of Scotland (1764); 
completed by Wood (2 vols. 1813). A new edition 
—substantially a new woik on a largei scale and on 
a moie critical method — was edited by Sir James 
Balfour Paul, Lyon King, in 1904-14. 

Douglas, Stephen Arnold, born at Brandon, 
Vermont, in 1813, practised law in Illinois, and 
was successively attorney-general of this state, 
member of tlie legislature, secretary of state ( 1840), 
and judge of the supieme couit (1841). He was 
returned to congress in 1843-44-46, and to the 
United States senate in 1847-52-58. In the lower 
house he advocated the annexation of Texas, and 
of Oregon up to 54° 40' N. lat. , and favoured the 
war with Mexico, and in the senate he ^posed 
the ratification of the Clayton-Bulwer Tieaty, 
and declared himself in favour of the acquisitioi: 
of Cuba, his desire being to ‘make the United 
States an ocean-bound republic.’ On the question 
of slavery he maintained that the people of each 
territory should decide whether it should be a 
li'ee state or a slave state ; this was known aii 
the doctrine of ‘popular’ or ‘squatter sovereignty.’ 
In 1860 he received the regular Democratic nomin- 
ation for the presidency, the seceding delegates 
nominating John C. Breckinridge. Douglas ob- 
tained 12 electoral and 1,375,157 popular votes, 
as against 180 electoral and 1,866,352 popular 
votes cast for Lincoln, to whom, in the eariy clays 
of the rebellion, he gave an unfaltering support. 
He (lied 3d June 1861, at Chicago, where an iin- 
osing monument, sui mounted by a statue, lias 
een erected. See books by Sheehan (New York, 
1860), Flint (Phila. 1860), Allen Johnson (1908), 
Willis (1910), and Political Debates (1913). 

« Douglas, Sir William Fettes, P.B.S.A,, 
was born at Edinburgh, 29th March 1822. He 
studied in tlie university there, and was for several 
years engaged in business. As a painter he was 
mainly self taught, though he attended the 
Trustees’ Academy for a short time. At fiist he 
practised chiefly as a landscape painter, hut he 
soon turned to figure-subjects, producing works dis- 
tinguished by excellent colouring, and by especially 
firm, careful, and refined handling. His later yeais 
were entiiely devoted to landscape water-colours. 
He was elected A.H.S.A. in 1851, RS.A. in 1854, 
and P.R.S.A. in 1882. He died 20fcli July 1891- 
DouglasSf Frederick, an American orator, 
was born at Tuckahoe, near Easton, Maryland, 
in 1817, his father being a white man, his mother 
a negro slave. Permitted to work in a shipyard 
in Baltimore, he in 1838 escaped to New York, 
and thence to New Bedford, Massachusetts, wliei-e 
his negro employer, who had just read Scott’s 
Lady of the Lake, induced him to substitute 
Douglass for the name of Bailey, confeiTed on 
him by Ms mother. In 1841 he attended an 
Anti-slavery Convention at Nantucket, and spoke 
so eloquently on the subject of slavery that he 
was employed as agent of the Massachusetts 
Anti-slaveiy Society, and lectured for four years 
with great success. In 1845 he commenced a 
lecturing tour in Great Biitain, where a contri- 
bution of £150 Avas made to buy his freedom. 
Returning to America, he established in 1847 
Frederich DoimIosss Paper, a weekkr abolition 
newspaper at Rochester, New York. Suceessivel)' 
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assistant-secietaiy to the Sanfco Dornhigo Commis- 
sion (1871), marshal anti recorder foi D,C , and 
minister to Hayti ( 1889-90), he died in 1895. See 
his autobiogiaphy (1882), and Lives by Holland 
(1891), Chesnutt (1899), and Bookei Washington 
(1907). 

9>oukl%obors. See Dukhobortzi. 

Boultoilf Sir Henry, the head of tlie famous 
firm of Lambeth potters, was born at Lambeth, 
24th July 1820, and on attaining his fitteenth 
year entered his father’s establishment theie 
He devoted himself to the most technical 
branch of the industry, and worked for many 
years at the potter’s wheel. In 1846 he began 
the manufacture of stoneware pipes foi sewage 
and drainage, for which a special factoi y 
was erected near Lambeth Palace, and thus 
initiated the substitution of impervious pi,p6S for 
the old flat-bottomed brick drains, with their 
gaping joints; in 1848 drain -pipe woiks, which 
became the largest in the world, were started at 
Rowley llegis, near Dudley. Sir Henry Doulton, 
however, is chiefly notewoitliy as having been 
mainly instrumental in bunging about the revival 
in art pottery which has since spread into evei-y 
civilised country ; and his film’s works in ait stone- 
ware, silicon, impasto, teira-cotta, faience, and 
Doulton waies, have since 1870 excited the admira- 
tion of critics. Created a Chevalier of the Legion 
of Honour (1878), and knighted (1887), he died 
17th Novembei 1897. See Pottery. 

Boumic, Rene, Fiench man of letters, critic, 
and journalist, horn in Pans in I860, was educated 
at the Iilcole Normale, and taught rhetoric at the 
College Stanislas. A contributor bo the Momtcfir\ 
the Joiiryml des Dehats, and the Revue Bleuc, he is 
most notable as a member of the stafi’of the Revue 
des Deux Mondcs, of which he became e<Iitor. He 
is author of a number of woiks in literary history, 
biogiaphy, and ciiticisrn. He was admitted to the 
Academy in 1909. 

Bourn Palm. See Dum Palm. 

Boune^ a village of Perthshiie, on the Teith, 
9 miles N W. of Stirling by rail. Pop. 900. Donne 
Castle, built by Murdoch, Duke of Albany, in the 
early part of the 15th century, is now a magnificent 
and' well -preserved ruin. It is described in Scott’s 
Waverley, and was reduced to ruins by Hawley’s 
dragoons in 1746. A mile to the west is Deanston, 
with its cotton - mills, long managed by James 
Smith (1789-1850), notable as an inventor, as the 
promoter of ‘ deep draining and thorough plough- 
ing,’ and as a philanthropist. 

Boiiro (Smn. Duero\ one of the largest rivers 
of Spain and Portugal, rises in the Pico de Urbion 
(7369 feet), in Old Castile, about 30 miles NW. of 
Soria (3445 feet above seadevel). Prom its source 
it flows south-east to Soria, then winds towards 
the west, and pursues a general westward direction 
till it reaches the Portuguese border, when it flows 
south-west for about 60 miles, forming the boun- 
dary between Spain and Portugal, and then flow.s 
west through Portugal, entering the Atlantic below 
Oporto. Its Portuguese tributaries are compara- 
tively small. Of its 490 miles, 90 are navigable. 
Bouw. See Dow, 

Bove, a river rising 4 miles SW. of Buxton, 
and flowing south and south-east along the borders 
of Derbyshire and Staffordshire to the Trent, 
which it enters at Newton Solney, after a coui*se 
of 45 miles. It was the favourite fishing stream 
of Izaak Walton, who lived here with his friend, 
Charles Cotton ; and it is still beloved of anglers. 
— Dovedale is a romantic glen, fonning the course 
of the ‘princess of rivers’ for 3 miles, between 
Thorpe Mill and Mill Dale, below Alstonfield. It 
is hemmed in by fantastic walls of limestone rock, 


and presents a series of tairy-iike ci»iiibinatioiis of 
rock and wood and water. 

Bore. See Pigeon, Turtle-dove. 

Dove. In Chiistian art, as early as the 6th 
centuiy, the dove was employed as an emblem of 
the Holy Ghost, of course from the words of Luke, 
iii. 22, which do not, however, state that the Spiiit 
descended on our Loid at his baptism in the bodily 
form of a dove, but simply ‘in a bodily form, as a 
dove’ — i.e. with the flutter ing motion of a dove. 
From the dove being also used to symbolise purily, 
it is generally represented white, with its beak ami 
claws red, as they occur in natiiie. In the older 
pictures, a golden nimbus suiToumls its head ; the 
-fimbus being frequently divided by a cross, either 
led or black. In stained glass windows we see tiie 
dov’e with seven rays proceeding from it, terminating 
in seven stars, signiiicative of the seven gifts of the 
Holy Spirit. Holding an olive branch, tin" dove is 
an emblem of peace. When seen iKsiiiiig fr<»m lh(' 
lips of dying saints and martyrs, it lepieseiits tluj 
human soul purified by suffering. Aylove with six 
wings is a type of the Church of Christ ; and when 
so employed it has the breast and belly of silver, 
and the back of gold, two wings being attached to 
the head, two to the shoulders, and two to the feet. 
The pyx containing the iiost was sometimes made 
in the form of a dove, and siisnended ovei the 
altar; and the dove is often i)lace<l on the covers of 
fonts. In this position it may still be seen in somtj 
parish churches in England. 

Bo've% Heinrich Wilhelm, ])hysi<*ist ami 
meteorologist, was born in 1803, at Liegnitz, in 
Silesia, studied at Breslau and Ueiliii, and in 1815 
became professor of Natural Philosojjhv at Ihu’Iiii, 
where he died, 4th April 1879. He laboured sms 
cessfiilly in many fiekls of s<‘ience, especially opti<*s 
and electricity; but his gieatest s(3rvi<*OK \V(‘re 
rendered to meteorology, which he did imicdi to 
establish on a scientific basis. He was from 1848 
director of the Royal Meteorological Institute, w ith 
over eighty stations. To him is due, ainong.st a 
great variety of optical discoveries, the appli<*atiou 
of the steieoscope to the detetdion of forge<l bank- 
notes. Dove was a voluminous writer ; Ills treatis(« 
on the Distribution of Heat on the Surfurr of the 
Globe was jmblished in 1853 by the British Associa- 
tion, and his notable Das Grsrfz dcr Stunne {Aih 
ed. 1874) lias also been translated. 

Bovecot. The right of ere<‘ting and keeping 
dovecots was in England fonmndy a privilege of 
manors, and was rigorously pnUected by law ; but 
such exceptional privileges have long been abolished. 
It is enacted by the Scottish statute 1617, chap. 
19, still in observance, that no peisfin shall build a 
dovecot or pigeon-house, either in town <n* 04 m n try, 
unless he be possessed of lands or teimls of tin* 
yearly value of ten chalders of victual, lying within 
at least two miles of it. No person having such 
qualification shall build more than one 
within the ‘bounds foresaid.’ Dovecot ])reakerrt 
are guilty; of theft ; and iiniler a rigorous Act of 
1579, a third offence of dovecot breaking wjis cajn- 
tally punishable. See Itankine On Landowners/iip^ 
!>. 146 (4th ed. 1909). 

Bovekie. See Rotche, 

Bover 5 a Cinque Port and municipal (till 1918 
parliamentapO borough in the cast of Kent, 66 
miles ESE. of London, is not only a charmingly 
situated watering-place, but, being the nearest 
point of the English coast to France, is a seaport 
of growing importance, with mail service to Calais 
and Ostend. In 1891 parliament sanctioned great 
harbour works— the Admiralty pier (dating partly 
froTu 1844) being extended, and a new east pier 
built so as to enclose a commercial harbour of 30* 
acres. To the east of this a National Harbour of 
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-610 acres was made in 1897-1909. The fortifica- 
tions compiise Dover Castle, which occupies a 
Goinmanding position on tlie chalk cliffs, 375 feet 
above the level of the sea, and still includes some 
of the old Saxon and Noiman work ; Fort Buigoyne 
on the north side of the town, Avchcliffe Foit to 
the west, and the batteiies on the Western Heights. 
Tlieie aie also the leiuains of a Roman pharos 
oi lighthouse, and of a Romano -Biitish church 
(lestoied) Dover has a town -hall, a museum, 
a hospital, gieat bairacks, and a large niiinbei of 
churches. The Duke of Yoik’s Royal Military 
School was removed fioni London to Dover in 1907. 
The town is chielly dependent on its shipping 
tiade and its attiactions as a wateiing -place, but 
shipbuilding and sail and lope making are cairied 
ou, and theie are also flour and paper mills 
Coal is mined near Shakespeare Cliff. Foinierly 
it leturned two members to parliament, in 1885- 
1918 but one Pop. (1881) 28,486; (1921) 39,985 
Dover is well shelteied by tlie cliffs, and ends 
landwaid in a chaiming valley leading to what R 
known as ‘The Gaiden of Kent.’ By the Romans 
it was known as Port its Duris ; the Noi mans called 
it Dovere ; the French, Douvres ; whilst in legal 
documents of this day the town is Dovar, all four 
teims being variations of the Celtic word ‘Doni,’ 
the name of the small river which luns througli 
the town. Fortified and walled by William the 
Conqueror, during whose reign it was nearly burned 
down, noted as the place of King John’s submis- 
sion to the poge, besieged by the French, held 
during the Civil War by the parliamentarians, 
threatened by the first Napoleon, and celebrated 
as the headquarters of the Lord Wardens of the 
Cinque Ports (see CiNQUE Ports), and the base 
foi the defence of the Straits in the Great War, 
Dover holds a distinguished i^laee in English histoiy. 
Submaiino cables connect it with the Continent, 
and lieio is the entrance to the proposed Channel 
Tunnel (q.v.). 

Dover, (l) the capital of Delawaie, U.S.A., on 
Jones’s Creek, 48 miles S. of Wilmington. It has 
a state-house, and several canning and other fac- 
toiios. Pop. 4000.— (2) The oldest city of New 
Hampsliire, founded in 1623, is situated on the 
Oocheco River, 68 miles N by E. of Boston by rail, 
and has large cotton-mills, besides manufactures of 
boots and shoes, woollens, andiion. Pop. 13,000. 

Dover, Robeiit (1575-1641), a Warwickshire 
attorney, founded and for near foity years directed 
the ‘Cotswold games’ (see Athletic Sports). 

Dover, Strait op (Fr. Pas de Calais), the 
channel between England and France, connecting 
the English Channel and the North Sea, whose 
tides meet here. It is 18 to 25 miles broad, and 
6 to 29 fathoms deep. On 24th August 1875, 
Captain Webb swam from Dover to Calais in 21| 
hours. Bldriot, on 25th July 1909, was the first to 
fly across. See Channel (English). 
Dovercourt. See Harwich. 

Doveron. See Deveron. 

Dover’s Powder was first prescribed by 
Thomas Dover, M.D. (1660-1742), who in 1709, 
whilst captain of a privateer, took Alexander 
Selkirk off from Juan Ferndndez. The powder was 
prepared by mixing powdered ipecacuanha root, 
1 part; powdered opium, 1 pait; and sulphate of 
potash, 8 parts. The whole was thoroughly mixed, 
and the ordinary dose was from 5 to 10 grains. 
Cccasionally, saltpetre was added. It is a most 
valuable medicine, and acts as a sudorific, increasing 
the proportion of sweat. In feverish conditions, 
where there is dry furred tongue, and dry skin, and 
the Win out of order, Dover’s powder is reckoned 
injurious ; l)ut wheie the ton^e is moist and soft, 
tlie skin moist and soft, ana the brain compara- 


tively unaffected, it is of great seivice. In lieait- 
bmn 3 to 4 grains will often give lelief. 

Dovreljeld, pait of the mountainous plateau 
of Norway, connecting the Kiolen Mountains with 
the Jotun Fjelde, lies between G3° and 62® 40’ N. 
lat. The aveiage elevation ranges fiom 2650 to 
3600 feet ; the highest point is Snehsetten, 7566 feet. 
Tlie main railway from Chiistiania to Trondhjeni 
by Gudbraiidsdal (opened 1921) ciosses the Dovre- 
fjeld (at Hjerkiii) by a pass 3334 feet above sea- 
level. 

Dow, or Dotj, Gerard, Dutch ye?ire-painter, 
was boin at Leyden on 7tli Apiil 1613. He studied 
undei Haitolomens Doleiido, au engravei, and 
Pieter Kouwenlioven, a glass-painter, and at the 
age of fifteen entered the school of Rembrandt, 
Tlie influence of the last-named master is very 
visible in his Arundell picture of a scene from the 
life of Tobit. At first he mainly occupied him- 
self with portraiture, but he soon turned to genre, 
treating, with extreme care, familiar subjects, 
small in scale, with few figures, and with little 
diamatic action. The most insignificant incidents 
of daily life were precious to Dow, and weie deline- 
ated with the utmost delicacy, neatness, and care. 
The richness, tiansparoncy, vigour, and harmony 
of his colouring are beyond all praise, but his touch 
is minute, his way of work a little trivial, and 
wanting in the largeness and breadth which dis- 
tinguish the productions of the greater genre- 
painters of Holland. His works, of which about 
200 have been catalogued, are in all the great 
European collections. His own jiortrait, that of 
his wife, and ‘The Poulterer’s Sliop,’ are in the 
National Gallery, London; his celebrated ‘Dropsical 
Woman’ (1663) is in the Louvre, along with ten 
other examples of his art ; the Amsterdam Museum 
contains five of his works, and the Dresden Galleiy 
no fewer than sixteen. Dow died at Leyden in 
1675. See a book by Martin (trans. 1908). 

Dowager (Old Fr. douagerc, from dotutge, 
‘dowry’), a widow with a dower; but commonly 
the title is applied only to the widows of pei&ons 
of high rank. For queen-dowager, see Queen. 

Dowden, Edward (1843-1913), was born in 
Coik, and was educated at Tiinity College, Dublin, 
where his couise was remaikably distinguished. 
In 186/ he became professor of 'Oratoiy and of 
English Literatuie at Dublin University. Dowclen 
coiitrilmted many able articles to the leading 
magazines, and proved himself a piofound Shake- 
spearian, and a critic of uncommon insight and 
capacity, by his SkuJespere: A Study of his 3hnd 
and Art (1875), the invaluable Shakespeaie piimei 
(1877), Studies in Literature: 178D-X877 (1878), 
Southey ( 1879 ), and Transcripts and Stitdies { 1888 ). 
In 1870 he published poems, in 1881 an edition of 
Shakespeare’s Sonnets and The Correspondence of 
Southey and Caroline Bowles, in 1886 his authori- 
tative Life of Shelley, and in 1904 his Broioning ; 
besides several volumes of Studies, A History of 
French Litercdure, and editions of Shelley, Words- 
worth, Southey, &c. He contributed important 
articles to Chamberses Bncyclopccdia. A Woman's 
Iteliqiiary (poems, 1913) and Fragments from Old 
Letters (1914) were posthumous. 

Dower. S^ee Husband and Wife, Jointure, 

Dowie, John Alexander (1847-1907), born 
at Edinburgh, was a Congregational minister in 
Sydney, but becoming a faith healer and calling 
himself ‘Elijah the Restorer,’ founded in Illinois 
a prosperous industrial and banking community 
called ‘ Zion City.’ Charged with advocating poly- 
gamy, lie was in 1906 deposed from the leadership 
of the Zionist Church 

Dowlais. See Merthyr-Tydvil. 
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Rowlands John" { c . 1563-c 1626), composer, 
was lutanist at the Danish (1598) and English 
(1612) couits, tiavelled much, and wrote songs 
and lute music. See his three lioo/cs of Airs ( ed. 
E. W. Eellowes, 1921 et seq.). 

DowlaS 9 a coarse, strong, unbleached linen, 
used foi joiners’ apions. n,nd in some districts for 
sheets and pillow-cases, and even for workpeople’s 
shirts 5 but it is falling out of use. 

Bowlatabad. See Daulatabad. 

Down, the Kentish home of Darwin (q.v.). 

Down, a maritime county of Ireland, in the 
south-east of the province of Ulster, 60 miles long 
(NE. to SW.) and 35 bioad (NW. and SE ) 
Area, 609,239 acres; pop. (1841) 368,143; (1881) 
272,107; (1911) 304,589. It has a coast-line of 
67 miles, oi 1 39, counting inlets and islets It lias 
four spacious inlets : Belfast Lough, Strangford 
Lough, Dundrum and Carlingford Bays. The 
lilourne Mountains cover 90 sq. m. in the south, 
and rise in Slieve Donard to 2796 feet. The other 
parts of County Down are mostly undulating and 
Iiilly, with plains and fine meadows along the 
rivers. The chief rivers are the Upper Bann and 
the Lagan. The Newry Canal admits vessels of 50 
tons, and with the Ulster Canal opens communica-^ 
tion through almost all Ulster. Nearly one-half 
of the entire area is under crop, mostly’’ oats, pota- 
toes, turnips, wheat, llax, and barley. Many pigs, 
horses, ana cattle aie reared for export. The chief 
manufacture is linen, especially the finer fabrics, a.s 
muslin, woven in the houses of the small farmers, 
but hosiery, leather, salt, thread, and woollens aie 
also made ; and these, with corn, butter, pork, and 
hides, are the chief exports. Down is among the 
best cultivated of the Irish counties, and has more 
resident gentry (almost all Protestants, of English 
and Scottish descent) than any other Ulster county. 
Of its population, some 39 per cent, are Presby- 
terians, and about 31 per cent. Homan Catholics, 
while about 22 per cent, are Episcopalians. It sends 
two members to Westminster and eight to Belfast. 
Newry was a parliamentary borough till 1918. 
The chief towns axe Downpatrick, Newry, New- 
townards, Banhridge, Lisburn, Holy wood, Doii- 
aghadee (with part of Belfast till 1898). County 
Down contains many ancient remains, as ratlis, 
round towers, castles, and abbeys. On the top 
of Slieve Croob (1765 feet) are twenty- three stone 
caii-ns, one being 54 feet high. See Alex. Knox, 
History of County Down (Dublin, 1876). 

Downham Market, an urban district of 
Norfolk, on the right bank of the Ouse, in a flat 
fen country, 10 miles S. by W. of Lynn ; pop. 3600. 

Downia^ Street, a short street in Whitehall 
( named after Sir George Downing, secretary to the 
Treasury in 1667), where are the Colonial and 
Foreign Offices, with the official residence since 
1735 of the First Lord of the Treasury. Here 
cabinet councils are held, hence the term is some- 
times employed for the government in office. 

Downpatrick, or simply Down, the capital 
of County Down, situated near the influx of the 
Quoyle into the south-west end of Lough Strang- 
ford, 27 miles SE. of Belfast, and 140 NNE. of 
Dublin by rail. Downpatrick takes its name from 
St Patrick, and is the seat of the diocese of Down, 
which was united with that of Dromoi'e in 1842, 
It returned a member to parliament till 1885. 
Vessels of^ 100 tons reach the quay a mile from 
Downpatrick. Jts chief manufacture is sewed 
muslin. Pop. 3200. 

Downs (from the root dnn^ ‘a hill,’ borrowed by 
Teutonic languages from Celtic, seen also in ^Fr. 
dune), a term ajiplied, like denes in Norfolk,* to 
hillocks of sand thrown up by the sea or the wind 
along the sea-coast (see Dunes, Drift). It is also 


a general name for any undulating tiact of up. 
land too light for cultivation, and covered wiLli, 
short grass. It is specially applied to tA\'o Ijiuad 
ridges ot undulating hills south of the Tliamos, 
beginning in the middle of Hampshire, and lunmng 
eastward, the one (the North Downs) tluough th(» 
middle of Surrey and Kent to Dover ( about 1 20 
miles), and the other (the South Downs) throng li 
the south-east of Hamivdiire and neai the Sussex 
coast to Beachy Hoad ( about SO miles ). r>etweon 
the two ranges lies the valley of the Weald, from 
which the chalk strata have been lemovcd by denu- 
dation. Towards the Weakl, the descent from both 
Downs is rajiid, and presents clitls as of a ^ea- 
margin ; while the opposite slopes are gradual. 
Tlie highest point of tlie North Downs is Ink pen 
Hill (1011 feet); and of the South Downs, BiUser 
Hill (889 feet). These uplands arc co\ eied wil li line 
short pasture, which, trom its aroinalic quality, 
forms excellent feecling-ffimmd for the faiiioiis 
Southdown sheep. 

The, a roadstead for shipjiing oil' tlie 
ea.st coast of Kent, opposite Hamsgale and Deal, 
between Noitli and South Foreland, and pioto(‘(ed 
externally by the Goodwin Samis— a natural break- 
water with 1 to 4 fathoms water, ami oft<*n ]>a,rtly 
dry at low tide. This large natural harboiii of 
refuge is 8 miles by 0, with an anchorage of 4 io 12 
fathoms. It is unsafe only in south winds. The 
Small Downs, an appendage of the Downs proper, 
lies inside the Biake Sand, lias from 2.1 to 5 tatlioms 
water, and is about 2 miles wide. Tlu* ob.stinato 
but indecisive battle of the Downs was fought in 
June 1660, between the English under iMonk, and 
the Dutch under De Painter, Do W'itt, ami \’au 
Tromp. Sec al.so Blake (Kobeut). 

DowittOll, a town of Wiltshirt*, on I be light 
bank of the Avon, boro split into tliroc bra,m*bi‘s, 
6 miles SSE. of Salisluiry. It has an Early English 
market-cross, a cruciform church, ami a' siinjubu' 
earthwork (the Moot); whilst 2 miles north is 
Trafalgar House, prosen tod in 1814 by the nation 
to Lord Nelson’s brother and successor. F(u* the 
agricultural college (1S8U), see Aokk’I'LTI he. 

Dowsing’. See DiviNixct U(ii). 

DoiYSon, Ernest (1867-1900), poet, studied 
at Oxford, livxvl much in Eranc(‘, fre<pient<*d low 
haunts, drank, and died before ins time. II<‘ m rote 
a couple of novels and some short .stories, but will 
live by his delicately finished poems (coIh*c*t<Mb 
with memoir by Arthur Symons, J900)- 

Doxolosfy^ (Gr,, *a praising’), an cxela mo- 
tion or prayer in honour of the majesty of ( lod, sut‘}i 
ns Paul uses at the close of his eidstle.s, and some- 
times even in the middle of an argument [ Uom. 
ix. 5). The hymn of the angels (Euk(% ii. 14) is 
also called a doxology by the Cliristiuu clnirch ; 
so likewise are the close of the M^ord's Pra^'(*r’ 
and the 'Trisagion’ (*Holy, holy, holy’), ‘'riic 
so-called ‘Greater Doxolog>%’ which is simply an 
expansion of the angelic hymn, in llie liohian 
liturgy is placed immedlaUdv aft(U‘ the beginning of 
the Mass, and in the English Prayer-lxiok at the 
close of the communion office. Jt comme^<*(^s witli 
the words, Gtona itt excclsis JJeo ( ‘ Glory to i tod in 
the highest ’). The Lesser Doxology, ‘Vdorv be to 
the Father, and to the Son, and to the Holy 'Ghost, 
^ it was,’ &c., is repeated at the end of each psalm 
in the service of the Homan ami Anglican churches. 
The Greater Doxology is of Eastern origin, and is 
first met with, though not in its final foim, in the 
seventh book of the Apostolic Constitutions (q*v.), 
where it is described as the * morning prayer ; ^ hut 
it is probable that this, as well as the Lesser 
Doxology and the * Trisagion,’ came into uise at a 
much earlier date, as the Beriptures began to cir- 
culate among the churches, the ‘Trisagion’ (cf. 



DOYLE 


DRACO 


71 


Isa. vi. 3 ) being presumably the earliest. The origin 
of the Lesser Doxology (perhaps traceable to 
Matt, xxviii. 19) is the most obscure, and it is only 
certain that its present form is the result of the 
Aiian controversy, the second clause having been 
unknown in Christendom for several centuries. 

Boyle, Bir Francis Hastings, poet, was bom 
at Nunappleton, near Tadcaster, August 22, 1810. 
He was educated at Eton, and Christ Church, 
Oxford, and took a lirst-class in classics in 1831. 
He was called to the bar, but his devotion to poetiy 
and his innate love of horses and horse-racing were 
hardly consistent with success as a barrister. He 
succeeded his father as second baronet in 1839, held 
lucrative offices in the Customs, and filled for ten 
years (1867-77) the chair of Poetry at Oxford, to- 
gether with an All Souls’ fellowship. In 1886 he 
published his Reminiscences and Opinions ^ 1815- 
1885^ which revealed its author’s genial humour, 
broad sympathieSj and liberal culture. Doyle died 
Juno 8, 1888. His two series of Oxford lectures he 
imblished in 1869 and in 1877 ; his volumes of veise 
woie Miscellaneous Verses (1841), Two Destinies 
(1844), and the Return of the Guards, and other 
Poems (1866). By his ‘ tiirkenhead,’ * The Private 
of the Buffs,’ ‘ The Red Thread of Honour,’ ‘ The 
Saving of the Colours,’ and ‘ Gordon,’ he made 
himself in an especial sense the laureate of English 
heroism. 

Boyle, Richard, caricaturist, was born in 
London in 1824, second son of John Doyle (1797- 
1868), who was himself a celebrated caricaturist, 
under the signature H. B. He received instruction 
in art from his father, and became a contributor to 
Pmch, the current design on the cover being from 
his pencil, and furnished its pages with the well- 
known sketches of *Ye Manners and Customs of 
ye Englyshe.’ In 1850 his connection with Pimch 
ceased,^ owing to its criticisms of the Roman 
Catholic Church, of which lie was a member, and 
he aftei wards employed himself in the illustration 
of books. Among his works of this nature may 
be mentioned the Adventures of Brown, Jones, and 
Robinson, ^ and the illustrations to the Newconies, 
the Scouring of the White Horse, to Leigh Hunt’s 
Jar of Honey, and Ruskin’s King of the Golden 
River. He contributed * Sketches of Modern 
Society ’ to the Comhill Magazine, and published 
a Christmas book for 1869, called In Fainj Land. 
Doyle drew with care, accuracy, and skill thou- 
sands of animated little figures, and his caricatures 
are all distinguished by the most genial humour, 
and the most graceful' drawing. He was also a 
clever painter in water-colours, and his work in this 
medium was frequently exhibited at the Grosvenor 
Gallery. He died December 11, 1883. 

His nephew, Sir A. Conan Doyle, was born at 
Edinburgh in 1859, and educated at Stonyhurst 
and in Uennany. He studied medicine at Edin- 
burgh in 1876-80, and practised as a doctoi at 
Southsea in 1882-90, subsequently devoting him- 
self wholly to literature. His d6hut was an article 
in Chambers's Journal in 1879,* and The Captain of 
the Folestar ( 1887), A Study in Scarlet (1888), The 
Mystery of Cloomber (1888), Micah Clarle (1889), 
and The White Company ( 1891 ) were early stones. 
But it was by the preternatural acumen of the 
hero of his detective stories, The Adventures of 
Sherlock Holmes and The Memoirs of Shefilom 
Holmes (originally in the Strand Magazine j as 
books, 1892 and 1893), that Conan Do^de became 
known to a very wide circle of readers. Later 
works are The Refugees, The Red Lamp, The Stark- 
Mwiro Letters (1895), and Rodney Stone (1896); 
a play, A Story of Waterloo; llie Great Boer 
War (1900), incorporating his experiences as a 
sujgeon in the field ; books on tbe Great War and 


on spiritualism He contested Central Ediiibuigb 
(1900) and Hawick burghs ( 1905) as a Unionist. 

Bozy, Reinh.^rt, a learned Orientalist, was 
bom 21st February 1820, at Leyden, and studied 
there. In 1844 he obtained a post in the library,, 
and in 1850 lie was appointed e.xtiaordiriary, and 
in 1857 ordinary, professoi of Histoiy at Leyden. 
He died 29th April 1883. His Histoive des Miisiil- 
mans d'Espayne (1861; Eng. trans 1913) is a 
model of what a history should be. His earlier 
Recherches on Spain in the middle ages (1849 ; 3d 
ed 1881 ) exposed the wilful corruptions of the 
monkish ehronicleis, and destioyed many ]>opular 
illusions based upon the Poem and Chronicle of the 
Cid. Other publications aie the Histona Ahbndi- 
danm (1852), and editions of Al-Marrakushi, Ibn- 
Badrun, Ibn-Adhari, Al-Makkari, and with De^ 
Goeje, of Edrisi (q.v.); a supplement to Arab 
dictionaries (2 vols. 1877-81 ) ; Iict Islamisme ( 1863 $ 
French trans. 1879 ) ; De Israehten te Mekka ( 1864); 
and a work ( 1884) on the religion of the Harranians* 

Bracec]i.<i> See Dragon-tree. 

BrachenMs ( ‘ Dragon’s Rock’ ), a peak of the 
range called the Siebengebirge, on the right ])aiik 
of the Rhine, 8 miles BE. of Bonn, and has an 
elevation of 1056 feet. Its top, which commands 
a glorious prospect, may be gained by a mountain, 
rauway ( 1883). 

Braclima, Drachm, Dram. The diachma 
was a silver coin, the unit of the money-system 
in ancient Greece. It varied in value in different 
parts of Greece and at different times, hut always 
remained the 6000th part of the talent, and the 100th 
part of the mina, and was divided into six ohols. 
The Attic drachma is estimated as equivalent to 
9Jd. of our money— very nearly a French franc. 
The drachma ( originally a handful’) was also the 
name of a weight, and 100 drachmas made a mina 
(nearly 1 lb.) in weight, as in money. The unit 
in the monetary system of modern Greece, since 
1833, is also called a drachma, which is divided 
into 100 lepta. In 1868 Greece entered the Latin 
Monetary Union, and the drachma became equal 
to the fiauc. The modem Greek weight called 
diachma was equal to oz. avoirdrrpois. Iir the 
British system of weights there were, till recently, 
two drachms or diams : the avoirdui)ois, equal to- 

oz., and the apothecaries’ (not irow used), equal 
to J oz. See Dirhem. 

Bracliiiiaim^ Holger Henrik Hereolt 
(1846-1908), Danish poet, dramatist, and novelist, 
was born afc Copenhagen, son of a physician of Ger- 
man family. He studied art, became a marine 
painter of some merit., travelled much, and acquired 
a knowledge of the lives of seamen. For a time a 
radical of the .school of Bi ancles, he became after- 
wards a nationalist conservative. 

Braco (Gr. Drakon), an Athenian lawgiver and 
archon, who, in the year 621 B.C., was appointed 
to draw up new laws for the disordered state. 
These, Irowever, effected little change in the form 
of the state ; but by being committed to writings 
put an end to the arbitrary administration of 
justice on the pari of the arenons, and resulted in 
the establishment of a cotiri) of appeal— that of the 
Ephetae. Draco’s legislation haa a beneficial and 
permanent effect upon the political development of 
Athens. The extraordinary severity of these laws, 
however, which punished the slightest theft, or 
even laziness, with death, no less than sacrilege, 
murder, and treason, caused them to be often 
neglected, and made them so hated, that Solon 
was appointed to draw out a new code of laws 
(594). These were termed nomoi, as opposed to the 
thesmoi of Draco. Solonj though he softened their 
severity in most instances, retained that law which 
punished a murderer with death. Draco at a later 
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peiiod went to ACgina, where, after having iuti*o- 
ducecl his laws, he is said to have been stifled in 
the tlieatre by the garments thrown upon him as 
a mark of respect by the people. The seventy of 
Ids laws gave rise to a ptin by Herodicus, who 
declared that Draco’s laws were those of a dragon 
((,Jr. drahon) and not of a man. Hence also 
<>]]ginatecl the metaphorical remaik of Demades, 
Hliat they were written not in ink but in blood.’ 
Extremely severe and sanguinary laws are still 
called Dracomc. 

Braco^ a constellation in the northern hemi- 
sphere. The star 7 Draconis, a blight star nearly 
in the solstitial colure, was used in determining 
the coefficient of aberration of the fixed stais, 

Dracontiuin^ a genus of Aracese, of which one 
West Indian species, D. poli/phylhm, has a medi- 
cinal history and repute similar to that of Green 
Dragon (see Deagon, Geeen). The poisonous 
tubers yield starch on washing. 

Dracontius, Blossius dEniLius, Latin Chris- 
tian poet of the 5th century, an advocate at Car- 
thage, was imprisoned by a king of the Vandals. 
His De Laudibus Dei tells the story of Creation. 
He piobahly wrote a tiagedy, Omtes. 

Draft, a written oulei for the payment of 
money It is propeily distinguished fioin a bill by 
being addiessed by the drawer, not to his debtor, 
but to his agent, servant, or conespondent. This 
distinction is, howevci, little attended to. 

Drag, a mechanism for slackening the speed of 
caiuage-s, by operating on one or more of the 
wheels. Tile foim of drag best knowm to old 
tla^ elleis by coach was that of the ‘ shoe,’ a hollow 
piece of iron attached hy a chain to the carriage, 
which being put below' one of the hind wdieels 
partially reduced the vehicle to the nature of a 
sledge. As the shoe-drag required to be applied 
and removed with some inconvenient detention of 
the vehicle, a step was made in advance when a 
method of retarding a wheel without detention 
was discovered. The mechanism is operated hy 
the driver without moving from his seat. A 
handle affects a series of rods and levers by 'which 
a block is piessed against each of the two hind 
wheels, so as to slacken their motion. It is of 
French origin. In the case of vehicles used for 
lieavy loads, the levers are ^worked by a handwdieel 
and krew instead of a handle. See Beakes. 

Dras'oman (from Arab, tm'jumdn^ ‘ inter- 
preter ref. Taegum), the general' name given in 
Eastern countries to an interpreter, or to a guide 
to foreigners. The dragoman is, however, much 
more than the Italian cicerone, or the French com- 
missionaire or mlet do place. In Syria, for example, 
he is a contractor for the management of expedi- 
tions, and undertakes to solve all the difficulties 
that arise between the traveller and the natives. 
The dragomans attached to embassies have special 
privileges. ‘ Student-dragomans ’ is a term some- 
times given to * student-interpreters ’ preparing for 
the consular service in the East. See Consul. 

Dragon, (l) a name surviving from mythology 
and imaginative beast-lore, as the scientific title 
of a genus of arboreal lizards, of wdiicli the most 
familiar is Draco volans. The genus is especially 
remarkable for the extension of the skin of the 
sides on the prolonged posterior ribs. A parachute 
is thus formed which enables these ‘dragons’ to 
take rapid swoops from branch to branch. The 
tail is very long ; the skin of the throat forms a 
loose wattle 5 the colours are particularly brilliant. 
There are several species inhabitants of the East 
Indies, not including Ceybn.— ( 2 ) The term dragon 
has also been, applied in modern times to a large 
lizard (Thgrictis draemna) found in Brazil and 


Guiana. It attains a length of 3 feet, most of 
which goes to the tail. Tejus and Aiiiei\a are 
allied genera.— (3) The ancient myths might to 
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some extent be rehabilitated in the application 
of the term ‘dragon’ to some of the extinct 
saurians. See Lizaed, IIeptile. 

Dragon, in Mythology. In the mythical his- 
tory ami legendary poetiy of most nations, the 
dragon holds a prominent place as the embodi- 
ment of the antagonistic * and hostile principle 
as it has opposed itself to man from th(‘ cavlievst 
period in the world's history. In other words, the 
dmgon is the emblem of all that is obstnudive, 
loatlisome, and horrible in natiae, the idtui! of the 
spirit of evil which is in oi>positi(m to the ord^u-, 
harmony, and progress of tlni human ra<*e. On 
the other hand, in both China and Japan, the 
‘Bob-tailed dragon’ is an exendion, whcie he 
is regarded with veneration, ‘ft is fidelity as a 
friend,’ says Mr Conway in hu Dcmono/u!jij ami 
Deoil Lore (i. 105), ‘led to the ill Kdnrn 'of an 
attack by wdiich his tail was amputated, and cv<*r 
since his soured temper has .shown it.Mdfin laising 
storms. When a violent tomjicst arises, the Can- 
tonese say “the bob-tailed dragon is passing/' in 
the same proverbial W’ay as the Ar\an nca.santri<‘s 
attribute the same pfienomcnon to tiudr storm 
gods.’ But this favouralilc asj)e(‘i of the <lrag<in is 
the exception. Again, whilst the serpent seeks the 
attainment of its object by cunning and de<^eilf«l 
artifices— crawling on its belly, andul ways assum- 
ing osten.sibly chaiactcrisiies the ^ery opposite of 
its o'wn— the dragon proceeds openly to work, run- 
ning on its feet, with expanded wings, and lu^ad 
and tail erect, violently and nithlcssly making 
onslaught on its victim, smouting fire and fuiy from 
both mouth and tail, and w^asting and devastating 
the wdiole land. Hence, as the univcmilly recog- 
nised enemy of mankind, the overthro'w of the 
dragon was made to figure as one of the gr(‘«tcst 
expbils of gods and heroes. As the highest itbal 
of human strength and courage, the task }>roiK‘rly 
fell to Herakles; hut it was not confined to iuin, 
for we find both Apollo ami Perseus repre.senU«I as 
dragon-slayers. In the Vedic my tliology the dragon 
Vritra, the god of evil and darkness, Is in antag- 
onism to Indra, the god of light and good. From 
legendary poqtry the <lra<jon passe<l into art, and 
was depicted on the shield or carved for the crest 
of a conqueror’s helmet. The dragon d<>es not 
seem to have been a native emblem with the 
Romans, and when they ultimately adopted it as a 
sort of subordinate symbol, the eagle still holding 
the lirst place, it seems to have been in consequence 
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of tlieir intercourse with Pelasgic or with Teutonic 
nations. Amongst all the new peo^iles that over- 
lan Euiope at the teimination of the classical 
peiioJ, the diagoii seems to have occupied nearly 
the same place that it held in the eailiei stages 
of Greek life; in modern Greek folk -tales, the 
diagon is specially prominent. For the stoiy of 
Cadmus and the di agon’s teeth, see Cadmus. 
In the Nihelitnge)i L'lecl, we find Siegfiied kill- 
ing a diagon at Worms ; and the dragon killed 
by Beowulf (q.v.) in tlie epic that hears his 
name, is, as often in such stories, the eniaged 
guaidian of a lilled hoard of gold. Even Thor 
himself was a slayer of dragons (Grimm, DpAitsche 
Mythologie, ii. 653). Among the Teutonic tribes 
wfiich settled in England, it was fioni the first 
depicted, on their shields and banners, and most 
of tlie diagon myths of Gieat Britain were no 
doubt importations brought ovei by eaily colonists 
— the celebrated Lamb ton worm being a survival 
of an ancient siiiierstition. The Old English mjrm, 
meant equally dragon, serpent, and woim; and in 
such names as Onnsby, Orrnskirk, we have leminis- 
cences of the ‘laidly [loathly] worm’ of the old 
ballads. As a device, the diagon appeals to have 
been the standard of the West Saxons, and ()f the 
English pievious to the Norman Conquest It 
formed one of the supporters of the i oyal aims home 
hy all Tudor moiiarchs, with the exception of Queen 
Mai y, who substituted an eagle. Several of the Plan- 
tagenet kings and piinces inscribed the figure of a 
dragon on tlieir banner and shields. Peter Lang- 
tofle says, «at the battle of Lewes, fought in 1264, 
* the king schewed forth his schild, his dragon full 
austere.’ Amongst the Celts, it 'was the emblem 
of sovereignty, and as such borne as the sovereign’s 
crest. Lord Tennyson’s Idylls have made every 
one familiar with ‘ the dragon of the Great Pen- 
dragonship,’ blazing on Arthur’s helmet, as he rode 
forth to Ins last battle, and ‘ making all the night a 
stream of lire.’ 

The fiery dragon, or fire-drake, and the flying 
diagon in the air, were meteoric ifiienoniena, of 
which we have frequent accounts in old hooks, and, 
indeed, as Brand remarks, ‘the dragon is one of 
those shapes which fear has created to itself,’ and 
which appeals in circunfstances, and clothes itself 
in forms, as various as our fears. 

Of the two Hebrew words translated dragon in 
the authorised version of the Old Testament, one 
obviously means a serpent; while the dragon in 
Bel and the Dragon is a monster. The dragon of 
the Apocalypse is identified with the old serpent, 
the devil. In Christian art, the dragon is the 
emblem of sin, the usual form that is given to it 
being that of a winged crocodile. It is often re- 
presented as crushed under the feet of saints and 
martyrs, and other holy personages. Sometimes 
its prostrate attitude signifies the triumph of 
Christianity over paganism, as in pictuies of St 
George (see George, St), St Michael, and St Syl- 
vester ; or over heresy and schism, as wJien it was 
adopted as the emblem of the Knights of the order 
of the Dragon in Hungary, which was instituted 
for the purpose of contending against the adherents 
of John Huss and Jerome of Prague. 

The dragon is often employed in heraldry, and 
figures of the heraldic dragon vary considerably 
according to the fancy of the draughtsman. The 
chief characteristics are the head of a wolf, the 
body of a serpent, four eagles’ feet, bat-like wings, 
and barbed tongue and tail. An animal so repre- 
sented is said to be dragonn6. See Griffin. A 
•dragon without wings is called a lindworm, or lint- 
worm, which Grimm [Deutsche MyihoL ii. 652) ex- 
plains to mean a beautiful or shining worm. It 
should be noted that in some of the older treatises 
on natural history full descriptions of the dragon 


occur, the belief in its actual existence having been 
a widespread belief. Two of the ablest scientific 
writeis of the 16thcentuiy, Conrad Gesner, piofe&sor 
of Natural History at Zurich, and Aldiovandi, the 
Pisan professor, hav^c given elaborate descrii)tions 
of the dragon In ancient mythology the task of 
di awing the chaiiot of the night 'vvas assigned to 
diagons, on account of their supposed watchfulness; 
and the loathsome iiigiedients for the 'witches’ moss 
in Machetli (IV. i ) include ‘the scale of dragon ’ 
See Elliot Smith, The Evolution of the Dragon (1919) 

Green [Arum [Brac^inculv!^) vul- 
garis), an Aiaceous plant, with spotted petioles 
and handsome lobed leaves, and dark- coloured 
fetid floweis, is common in Greece and other 
countries of southern Europe, and is occasionally 
to be seen in gardens. The root-stock is aciid, 
emetic, and was formerly of medicinal repute in 
the tieatment of piles; also (apparently for no 
better reason than the doctrine of signatures could 
diaw fiom the spotted stems) in the treatment of 
snake-bites. 

DragOliet (Callionymus), a genus of spiny- 
layed bony fishes near the Gobies (q.v.), remark- 
able for having the gill -openings reduced to a small 
hole on each side of the nape, and the ventral fins 
placed under the throat, separate, and laiger than 
the pectorals. The species aie numerous, 'widely 
distributed in the temperate seas of the Old World, 
and generally finely coloured. The Gemmeous 
Dragouet (G, lyra) of the British coasts— called 
Goivdie [go%vd, ‘gold’) in Scotland — is a fish about 
10 or 12 inches long, of a pievailing yellow colour 



Gemmeous Dragonet (CaUionymus lyra). 


varied with spots of brown. At the reproductive 
season the male becomes very gorgeousjfy adorned 
with blue and violet spots and stripes. This lish is 
also called Sknljiin or Sculpin — a name given in 
America to a marine hull-head or Coitus. 

Brag^oii-fisli. See Dragonet. 

Hr agon-fly, a name applied to the members of 
a large family (Libellulida?) of ampliibious neurop- 
terous insects. They are very frequently referred 
to under the title Odonata. They are well-known 
insects, conspicuous in their large size, brilliant 
in'descent colouring, an4 rapid, restless flight. 
The slender grace of some forms, especially wdien 
half-concealed by the drapery of the wings, has 
suggested their French title of demoiselles, while 
the Germans hint at a similar comparison in call- 
ing 'diem wassermngfern. None the less do they 
deserve our English name, for they are indeed the 
dr^ons and tyrants of the insect world. 

mructnrc.--1hB body is long and lank ; the t'wo 
pairs of wings are large and almost equal ; the head 
IS freely movable upon the thorax; the eyes are 
usually very large, and are associated with eye- 
spots; the mouth oigans, overlapped by a large 
upper lip, are very strong, and remarkably adapted 
for the capture and mastication of other insects. . 

The dragon-flies live near water, m 
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'which they spend their early life. Duiing the day 
they are ceaselessly active, poising in the air 'with 
very lapid vibrations of their Avings, or claiting 
over the pools indeed like ‘living flashes of light.’ 
They rest upon bushes and the like duiing the 
niglit. Both as larvoe and as adults they are 
exceedingly voracious, feeding chiefly upon other 
insects. The tAVO sexes are often seen flying 



Dragon-fly and Nymph [Lihellula depressa). 


together in amatory dance, the male clasping his 
partner’s neck with his tail. Tiie colours oi the 
sexes are often different, and the characteristic 
radiance of the male is in some cases assumed only 
at reproductive maturity. The males are some- 
times larger, never smaller, than the females. The 
eggs are laid under water, sometimes Avithin aquatic 
plants. The larvas live in the Avater until they are 
ready for their metamorphosis. Their voracity is 
very great, and is satisfied by the deft exercise 
the peculiarly modified second pair of maxilhe 
(labium), Avhich can be extended in front of the 
head like a pair of nippers mounted on a flexible 


Metamorphoses of Dragon-fly {Aesohna grandis) : 

a, larva ; 6, pupa ; o, perfecst insect issuing from pupa case ; 
a, perfect insect, ■with; wings fully developed. 

stalk. This peculiar development is often called 
the ‘mask.’ In some young dragon-flies (smafler 
species of Agrion) there are leaK’like respiratory 
plates (tmcheal gills) at the end of, the body; in 
most the respiration is effected by a thythmic water- 
current in and out of the rectum, on the walls of 
Avhich there are numerous plates abundantly riddled 
by tracheae. The expulsion of the watet^ strong 


enough to drive the larva sloAAdy onAvards. Before 
the final moult, the larva creeps up the stem of 
some AA’'ater-plant, and rests for a Avhile. 
inner impulse rends the veil of his old husk, from 
head to tail come out bright plates of sapphire 
mail.’ The Avings are first small, soon ‘grow like 
gauze,’ and are perfected in the using. Tennyson’s 
Avell-knoAvn description of the metamorphosis is 
vividly accurate. 

Forwis.— The family is Avudely distributed, but 
most abundant in tropical countries. Yet the 
exotic forms do not surpass the splendour of some 
British species. There are three sub-families : 
(1) Agrionina? (eg. Agrion, Oalopteryx) ; (2) 
Aesclminm (eg. Aesehna, Gomx>hns); {^) Libel- 
lulinfc ( e g Libellula). There are numerous liritish 
species— e.g. Jcschna gramlh, the groat dragon- 
fly, about 4 inches long, and the smaller LihelhtJcf 
dtpressa. The restless actiA'ity, the splendid e< >1< >ur- 
ing, the voracious carniA^orous diet, are probably 
associated facts. 

BragOllliades, the name applied to the per- 
seeution of French Protestants, begun by Louis 
XIV. in 1681, by quai-tering dragoons in Protestant 
villages and houses, and giving no the inhabitants 
to the outrage and plunder of the soldiery, until 
they should abjure their faith. Armed expetlitions 
marched through the provinces, and ])y their prompt 
measures many heretics were restored to the bosom 
of the church ; and in consequence, on the 22d 
October 1685, Louis revoked tlio K(li(!t of Naides 
(q.v.), that the good Avork might be fully accom- 
plished. See Camisakds, and llcrtaTKxofs. 

Bragon-roat {Armcmn atm'uhrnti), an Ara- 
ceous pfant, Avhose acrid tuber is variously ns(‘(l in 
domestic medicine, especially in North Aiu(‘ri<‘a 

]>ra^Oli*S Blood is a name which has come 
down to us from ancient pharmacy in somowhat 
A^ague application to a number of resinous sub- 
stances broadly agreeing in their d(*.op-red or 
reddish-brown colour and astringent properiios, but 
of very various origin. Dntvmia dnm^ the Dragon- 
tre4 (q.v.) of the Canary Islands, yields on incision 
or even exudation from the stem or leaves, a varbdy 
AAdiich was formerly of commercial importance, and 
Avhich is found in the prehistoric Onamdte graves, 
apparently as an accessory of the embalming 
)rocess. A more iniportant variety is that obtaiiUMi 
rom the fruits of UaUmus dravo^ an East Indian 
palm. The Bed Sandalwood (IHeroeartntH muftt- 
linus, a papilionaceous tree) is another Kmi Indian 
source, while its West Indian congener, P. draf^o, is 
of considerable importance. The allied JDalhvrfjia 
nwmtaria of Guiana, and the Mexican Crotm 
draco, must also be mentioned. In Australia the 
resin of Eucalyptus resinifera has also acquired the 
same name. On account of its colour and astriu- 
gent properties, dragon’s blood has long been used 
in the preparation of dentifrices ; also m alcohol hi 
solution for staining marble, leather, wood, &c. ; in 
oils and turpentines in the preparation of vamishos ; 
and in the Illustration of Books (q.A'.). 

Bragon^s Head [Dracoccpkalum), a genus of 
Labiatje, common in gardens, so calm from the 
form of its corolla. 

Bra^oil-tree« a genus (Dracmna) of Liliacese 
(sub-order Smilaceoe), remarkable not only for its 
resin (see Dragon’s Bdood), but also for the 
indefinite thickening of its stem by means of 
secondary meristem, and the consequent resem- 
blance in permamenee and general habit to a dicoty- 
ledonous tree. The examination of a mieacoecople 
sector of a ymeg stem, however, shows that flie 
thickening arises not as in dieotrledons or conifers 
through the activity of a sumvmg tmet of embry- 
onic tissue between idm wood aadliast of the fibre- 
Am^mlar bundles— but in an essent^y distinct and‘ 
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simpler manner. The stem is at fii*st^ normally 
monoeotyledonous in structure— i.e. with closed 
scattered bundles of the ordinary type The 
secondary ineristem, formed from the cortex, lies 
wholly outside these, and gi’ows steadily outwards, 



Dragon-tree [Draccena Draco). 


depositing new bundles on the inner side alone (see 
Monocotyledons, Stem). The growth is slow 
The great dragon-tree {JJ. Draco), of Orolava, 
Teneriffe, famous through the description of Hum- 
boldt and other travellers, was about 75 feet 
high, 50 feet in girth, with an internal cavity 
about 10 feet in diameter. Not simply was it of 
almost as vast size when the islands were discovered 
in 1492, but calculations, based on the observed rate 
of growth of younger trees, carried it hack to a 
rohable age of from five to six thousand years, 
nfortunately it wa,s blown down by a stoi-rn 
in 1808. Species and varieties of Dracama are 
in great and increasing esteem as foliage i)lants. 
D. marginataj striata, may be mentioned as 
old favourites, but a due conception of their 



Branch of Cordyime (Dracaena) australis. 


importance may be best obtained by reference to 
florists^ catalogues. Species of the allied genus 
Cordyline, especially those from New Zealand, are 
sufficiently hardy to be planted out of doors in 
summer. C. tcrminalis is used for hedges in the 
East, and boundary marks in the West Indies, on 
account of its conspicuous red foliage. 

Bragoon, a cavalry soldier who is armed with 
•an infantry firearm, and trained to fight on foot as 
well as on horseback. The name was derived from 


the short musket carried by Marshal Brissac’s 
hoisemen in the 16th centuiy, which suggested a 
fire-spouting dragon. Dragoons were oiigiiially 
intended to act as mounted infantry, and in older 
to make them moie efficient in that capacity, the 
Russians in 1875-80 armed theirs with the long 
rifle. In the British army all Cavahy (q.v.) now 
cairy rifles (instead of carbines), but the name dra- 
goon is given somewhat arbitrarily to certain regi- 
ments. After the Crimean war, tiie so-called light 
dragoons were changed into hussais, leaving three 
legiments of dragoons, seven of dragoon guards, 
and the three cuirassed regiments of household 
troops. Six of these are classified as medimn, and 
the remainder as heavy cavalry, hut the men and 
horses are all big, as compared with those of 
hussar and lancer regiments. The weights carried 
by the horses on the mai'ch are 19 stone 4 lb. 
for dragoons, 18 stone 10 lb. for lancers, and 18 
stone for hussars. The oldest dragoon regiment 
is the Scots Greys, established 1683. 

Dra^lignaxi) the capital of the French depart- 
ment of Var, on a tributary of the Argens, and at 
the base of the wooded Malmont (2151 feet), 51 
miles by rail NE. of Toulon. It has a college, and. 
manufactures of leather, silk, soap, &c. Pop. 
10 , 000 . 

Draimage is the art of carrying off water from 
the soil and subsoil of land by means of open or 
closed drains or trenches; the term, however, is 
generally understood to apply to closed drains. By 
its means the fertility of wet land has been greatly 
increased, and the climate of districts wdiich were 
before wet and swampy very much improved. 
When the drains are put in every six or ten yards, 
it is called furrow or^frequmt draining. 

The vast amount of capital which has been 
expended in drainage since the development of the- 
improved methods of draining attests its utility 
and necessity. Before the introduction of furrow- 
draining, stin and tenacious clays were of compara- 
tively little value. They were cultivated at much 
expenditure of labour, and the crops which grew 
upon them W'ere influenced to an exceptional extent 
by the variations of the seasons. 

Drainage by open ditches was no doubt the first 
mo<le of freeing land from superfluous water. The 
Roihan agiicultural writers mention the good results 
arising from covered drains, formed of wood and 
other substances, which served so far to render the 
land dry. In the 18th century, a large extent of 
clay-land was drained at narrow intervals in Nor- 
folk and Essex, by putting in brushwood and even 
sti^aw in the bottom of the drains. The progr^s 
of draining, which is now legarded in many soils 
as essential to economic culture, was slow and 
partial, until James Smith of Deanston, in 1823, 
reduced the practice to a system,^ and showed the 
principles u^n whidi its efficiency depended. 
Through the exertions of this advocate, furrow- 
draining soon became a sine qud non in the cul- 
ture of clay-soils or indeed most soils, in moist 
climates. I 

On ordinarily level fields, the line of greatest fall 
is usually chosen as the best for cutting drains. 
On steep slopes, where the excessive water is 
generally due to springs, the best results are ob- 
tained by oblique drains, which intercept the line 
of flow of the water. The minimum fall is about 
one in five or six hundred, though twice this 
amount, or, say, three inches per chain (22 yards) 
is allowed wherever possible The smaller drains 
are usually conducted into larger or main draips, 
instead of each dischaa-ging its quota of water 
int© the open ditch, This is rendered pecesstuy, 
as tlie moubhs of the smaller drains would be more 
^liable to be choked up by the gx^Jvfi6L ef '^eeds ; 
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Fig. 1. 


while the collecting of watei into main drains 
secures a fuller flow to sweep out any matters 
which might accumulate where the discharge was 
small. Moreover, the less of the action of the air 
in the drains the more efficient they are. 

The most efficient, and at the same time most 
cheaply cut diain, is one represented at fig. 1. It 
is made so that a pipe of a cylindrical 
form may be laid along the bottom, 
which need be of no greater width than 
what is necessary to allow of the pipes 
being properly laid, Diains of this form 
are cut with a set of spades which aie 
of different widths— the broadest being 
used for taking out the top, and the 
narrowest foi* the bottom. I’he work 
of forming pipe-drains is now accomplished in some 
cases by mechanical tracior-ihtchers^ which cut the 
diain and lay^ the pipes in one operation. These 
machines are in common use in the United States, 
and have been tried successfully in this country. 

Before the general use of pipes, stones weVe the 
common mateiials with which drains were foimed. 
Smith of Deanston recommended that they should 
he broken so small, that they might pass tliiough 
a ring two inches and a half in diameter. From 
nine inches to a foot in depth was the quantity 
which was commonly put in. » Where stories call 
he easily got they are still pre- 
^ cheaper, and if 

. — — ^y^ii p^fJ moie efficient and 
durable; wlieie any consideralde 
amount of caiting is involved, 
however, the additional labour 
charge will be gi eater than the 
cost of tiles. In construcCing stone 
drains a good plan is to set a pretty 
large block at each side of the 
bottom of the drain, and then use 
a third as a sorb of wedge. A 
coating of smaller stones is sur- 
mounted by turf. 

When tiles and ])ipes were first 
used, it was even thought necessaiy 
to have some gravel, or small stones, 
placed above them in the drains, for the purpose of 
enabling the water to find its way into them, as seen 
4it fig. 2. It was soon found, however, that tile 
drains were quite as efficient without any stones or 
gravel ; and that they weie less liable to be choked 
up, as the clay or earth acted as a filter in j)revent- 
ing the intiusion of any kind of solid matter. 

Many kinds of tiles and pipes have been tried, hut 
the cyrindiical form is most used. At one time, a 
bore in the pipe of an inch in diameter was thought 
sufficient, hut 2J or 3 inch pipes are now prefeired. 
Theoietically a IJ or 2 inch tile is sunicient to 
carry off the watei from such an area as a drain 
is oidinarily requited to serve; hub larger pipes 
are much less affected by slight displacement or 
by the accumulation of silt, and hence remain 
efficient for a much longer period. Dmin pipes 
are usually made about 15 inches in length. In 
some cases a coUa7' is used to insure the complete 
continuity of the drain. The collar is a short 
length of circular tube which loosely embraces the 
two pipes and thus covers the joint. This collar 
was at one time thought quite essential for the 
durability of the drain, but it lias been found in 
practice that well -laid pipes will work efficiently 
and endure satisfactorily without them. And, 
therefore, as they increase the cost considerably 
they are not now so largely used. In soft mossy 
clayey subsoils, semi cylindrical tiles called 
mugg.s have been laid on lath, with the bend up. 

Smith at first advocated the making of drains 
from to 3 feet deeji, at intervals of from 10 to 
40 feet. Experience has shown that depth and 



Avidth must vary with the nature of the soil. On 
stiff clays the best depth is jirohably about 30 
inches, witli about 18 feet between drains. The 
lighter the soil the deepei may the drains he and 
the widei ai)art, but even on sands 3 feet 6 inches 
and 30 to 36 feet are legarded as aboiit the maxi- 
mum depth and distance apart respectively. 

The principal advantages of drainage arc, the 
deepening of the staple soil, and rendering it more 
friable, so that a superfluity of water, which wt)ul<l 
cause the formation of those chemical compounds 
that are found in stagnant w<ater, is prevented. Tlie 
greater depth of mould, and more perfect culture, 
render the soil more absorbent of moisture in dry 
weather. As crops can usually be sown sooner on 
drained lands, they also ripen earlier, and produce 
more abundantly. In short, while drained land 
obtains a greater capacity for moisture and maniue, 
ifc imparts to plants greater capabilities for econ- 
omic^ly working up the materials whieh they 
.nd in the soil and atmosphere, seeing tliey are 
maintained in the most healthy conditions of 

glOAVth. 

Drainage in its various forms has, as is Aveli 
known, not only imiuoved the fertility an<l value 
of land in Britain, but materially cliange<l the 
aspect and climate of large districts which before 
sufiered from the wet, swampy charairier of the 
surface soil. Mosses and wet rushy lands have been 
tiansformed into dry and productive fields, while by 
the removal of all su})erlluous nools, the air is freed 
from those hovering vapours Avnich are injurious to 
general amenity and salubrity. To the fann<*r, the 
more immediate advantage of drainage consists in 
that rapid running^ ofi' of the water wliich falls as 
rain, so as to admit of working lands without any 
undue delay, Avhile natural springs and dampness, 
from whatever source arising, are also run away 
with w^onderful success. Drainage according to 
the principles first established by Smith of Dean- 
ston is now practised in most parts of the worhl. 
Recent advances in technique are mostly du(^ to 
the United States, where witliin the imst few 
decade.s very large areas have been brought und(*r 
cultivation by draining. 

See Waste Lands, Beopoud Leved, Beotia, 
Fucinc (Lakkop), Haarlem Lake, Holland, Maueoti.s, 
Mexico CCity), Polder, ZuinRit yjKv^ko ; aba Iuruu- 
TioN. The drainage of houfics and cities will he 
sidered at Sewage, 

Brais VON SAURurmoNN, Baron Kaiil (1785- 
J85J )j inventor of the dmisine or draisnene, a form of 
dandy-horse (see Cyclino), was dir<»ctor of waters 
and forests for Baden, and wrote on fiirestry. 

Dralce^ Sir Francis, the greatest of the 
Elizabethan seamen, was bom near Tavistock, 
most likely in 1640. His father was apparently in 
humble life, is said to have had twelve sons, and to 
have been obliged for conscience’ sake to take shelter 
in Kent. The boy was apprenticed at an early age 
to the master of a small vessel, who bequeatheil 
it to him, after which he followed the coasting 
trade some years. ‘ But the narrow seas were a 

S )n for so large a spirit, bora for greater undcr- 
ngs,’ and by 1565 he was voyagmg to Guinea 
and the Spanish Main. In 1667 he commanded the 
Jtdith of 60 tons in his kinsman John Hawkins’s 
ill-fated expedition ; next made in 1570 and in 1571 
voyages to the West Indies with a view to find 
intelligence how to make good the losses he had 
suffered from the Spaniards at that time. Next in 
May 1572 he equipped two small ships, the Pmha 
and Simn, with but seventy-three men, landed at 
Nombre de Dios, 29th July, and beat off the 
Spaniards after a short struggle, in wMoli he was 
severely wounded. His own fainting from loss of 
blood alone prevented the * Treasnre of the World' 
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from being carried off. In this audacious expedition 
Drake further burned Porto Bello, captured and 
destroyed many Spanish ships, crossed tne isthmus 
to the highest point of the dividing ridge, where, 
climbing a tree from whose tops the guides told 
him both seas could be seen, he gazed upon the vast 
waters of the South Seas, and with that touch of 
romantic enthusiasm that re<leemed all his piracies, 
‘ besought Almighty God of Ilis goodness to give 
him life and leave to sail once in an English ship 
in that sea. ’ Drake arrived in Plymouth on Sunday, 
9th August 1573, during sermon- time, when the 
news of his retuin ‘did so speedily pass over all 
the church, and surpass their minds with desire and 
delight to see him, that very few or none remained 
with the preacher, all hastening to see the evidence 
of God’s love and blessing towards our gracious 
queen and country.’ 

In 1577 he fitted out another small squadron 
of five vessels, the destination of which was kept 
secret, consisting of his own ship the Pehcan of 
100 tons, the Elizabeth of 80 tons, and three smaller 
vessels, and with these sailed from Plymouth on 
the 13th December, One Thomas Doughty was 
tried and executed at Port St Julian for an attempt 
to stir up a mutiny, and on the 20th August, the 
squadron, now reduced to three ships by the 
burning of two, entered the Strait of Magellan, 
and here Drake changed his own ship’s name from 
the Pehcan to the Golden Hind. In sixteen days 
they made the passage, then followed violent tem- 
pests for fifty “two days, during which the Marigold 
foundered with all hands and the Elizabeth parted 
with the admiral and resolved to return home. She 
reached England, 2d June 1579. Drake was driven 
far to the southward, but at length was able 
to alter his course and steer northwards again. At 
Valparaiso he provisioned his ship from the Spanish 
storehouses, reached Callao on 15th Febniary 1579, 
found a rich prize off Cape Francisco ( March 1 ) and 
another on 4th April. Drake now determined to 
return home by crossing the Pacific. He touched 
land at a creek on the northern side of the Golden 
Gate, then for sixty-eight days together had no 
sight of land until he made the Pelew Islands. 
After refreshing three weeks at Ternate, and a 
thorough refit on the south-west coast of Java, 
he held for ^jhe Cape of Good Hope, and arrived 
in England, 26th September 1680. The queen, in 
the face of Spanish protests, was at first uncertain 
how to receive Drake, but at length (April 4, 
1581) paid a visit to his ship at Deptford, and 
knighted him on its deck. 

In the autumn of 1585 Drake sailed with a fleet 
of twenty-five ships gainst the Spanish Indies, 
harrying Hispaniola, Cartagena, and the coast of 
Floi'ida, and after great sunerings from sickness, 
brought home the 190 dispirited Virginian colonists, 
with tobacco and potatoes (28th July 1586). Early 
in 1587 he set sail with a strong squadron to 
cripple the king of Spain in his own seas, and 
retard his preparations for invasion— a spori 
which he called ‘singeing the king of Spains 
beard.’ Sailing right into the harbour of Cadiz, 
he sank or burned as many as thirty-three ships, 
and made his way out unscathed. The^ seem- 
ing recklessness or his tactics was no devil-may- 
care bravado, but due to consummate seamanship 
no less than promptitude and courage. Drake next 
sailed to the Azores, capturing a rich homeward- 
bound Portuguese carack worth £100,000. In the 
face of the impending struggle for which Philip II. 
had long been preparing, his persistent plan wsis to 
follow up the policy of harassing the enemy on 
his OTO coasts— ‘to seek God’s enemies and her 
majesty’s where they may be found.’ In a letter 
to the reluctant and parsimonious queen not three 
months before the actual sailing of the Armada,, he 


reiterates his advice ‘ to encounter them somewhat 
far off, and more near their own coast, which will 
be the better cheap for your majesty and people, 
and much the dearer for the enemy.’ Theie is no 
doubt that Drake’s plan w-as the best, and had not 
the elements themselves fought for England, the 
issue might have been vastly different. 

Drake’s division in the three-fold arrangement of 
the English fleet was at fimt stationed off Ushant, 
until all the ships were blown together to Plymouth 
by the same storm that carried the Spaniards 
across the Bay of Biscay. Here, on the Hoe, 
the admirals and captains were playing the famous 
game of bowls, when the news Avas brought that the- 
enemy was off the Lizard. Howard was eager to 
put to sea at once, but Drake would first finish, 
the game, saying ‘ there ’s plenty of time to win this- 
game, and to thrash the Spaniards too.’ The story, 
whether true or no, is in perfect keeping with the 
character of the man. Eaily next morning the 
battle began, and raged along the Channel through- 
out the week. Drake’s consummate seamanship- 
and audacious courage covered him with fiesh- 
glory, and inspired new terror in the Spaniards. 
He c^tured the Rosario off Portland, whose cap- 
tain, Don Pedro de Valdes, ransomed himself wirli^ 
£3000 three years later. On the 29th J uly occurred 
the final action so disastrous to the Spaniards, 
after which they came to their fatal determination 
to return to Spain round the Orkneys. Two days- 
later Drake wrote to Walsingham : ‘ There Avas- 
never anything pleased me better than_ the seeing 
the enemy flying with a southerly wind to the 
northward. God grant you have a good eye to the 
Duke of Parma, for with the grace of God, if we- 
live, I doubt it not, but ere it be long so to handle 
the matter with the Duke of Sidonia, as he shall 
wish himself at Saint Mary Port among his orange 
trees. ’ It was not long before want of ammunition 
compelled Drake and jSoward to fall back from the 
chase, but the storms of the northern seas took up* 
their work and swept the Spaniards to destruc- 
tion. Drake s fears that the Armada might lefit in- 
Denmark were happily fmstrated, and the liberties 
of England were saved.. Next spring a great ex- 
pedition under him and Sir John Norreys sailed for 
the coasts of Spain and Portugal, but had little* 
success beyond the damage inflicted upon the 
Spanish shipping, while sickness and actual hunger 
carried off thousands on board the crowded and 
ill- victualled Ships. Drake spent his next few years 
in peaceful labours on shore, bringing a new water- 
supijly to Plymouth, and representing the town in* 
parliament. In August 1595 he sailed from Ply- 
mouth on his last expedition to the West Indies. 
Ill-fortune followed the fleet from the beginning ; 
Hawkins, the second in command, died off Porto- 
Rico in November, and Drake himself fell ill from 
dysenteiy and died off Porto Bello, 28th January 
1596. His body was put into a leaden coffin and 
next day committed to the deep ; as an anonymous- 
poet quoted in Prince’s Worthies of Devon said : 

The waves pecarne his winding-sheet ; the waters were his tomb ; . 
But for his fame, the ocean sea was not sufficient room. 

See the Life by Barrow (1843); Froude’s Engluh Sea- 
men of the 16 th Gentnry (1895); Corbett’s short Life 
(1890); his elaborate Dram and the Rise of the Tndor 
Havy (2 vols. 1898); Neio Light on Drake (trans. Mrs 
Nuttall, 1914). 

Friedkich, a celebrated German 
sculptor, born at Pyrmont, 23d June 1805, and 
trained under Rauch of Berlin. Among his principal 
works are ‘TheEight Provinces of Prussia’ (colossal 
allegorical figures), and a ‘Warrior crowned by 
Victoiy,’ which is reckoned one of the master- 
pieces of German sculpture. But, Drake owes liis 
celebrity chiefly to stathes, busts, and ffaeda}iions> 



78 


DRAKE 


DRAMA 


and there are few of his great countrymen of whom 
he has not preserved a marhle memorial. His 
statues of SchLnkel, the two Humboldts, Bauch, 
Oken, his colossal statues of Fi-ederiek-William III., 
and William I. at Cologne, deserve eaiecial mention; 
as also the busts of Bismarck and Moltke. Drake, 
loncf professor of Sculpture in the Academy at 
Be^in, died 6th April 1§S2. 

Drake^ Nathan, Shakespearian scholar, was 
born at York in 1766, graduated M,D. at Edin- 
burgh in 1789, practised his profession for foi-ty 
years at Hadleigh, in Suffolk, and died in 1836. 
He published several collections of more than aver- 
age essays, but his name now lives only in his 
learned and valuable Shakespeare and his Times 
{ 2 vols. 1817 ). A supplementary work was entitled 
Memorials of Shakespeare^ or Sketches of Ms Char- 
acter and Genim hy Various Writers (1828). 

I>rake9 Samuel Gardner, American^ anti- 
quary, was born in Pittsfield, New Hampshire, in 
1798, and in 1828 established in Boston what is 
said to have been the first antiquarian book-shop 
in the United States. He published ^ number of 
reprints and of valuable works relating chiefly to 
the early history pf New England. He died 14th 
June 1875. 

Orakenberge, or Drakensberg (‘Dragon 
Mountains ’), the general name given ])y the Dutch 
colonists to the range of mountains in the east of 
South Africa bordering the plateau. From about 
29" S. lat. the three chains which form the southern 
j)ortion unite and extend north-eastward in one 
mass, whose highest points are Cathkin Peak ( 12,000 
feet ), Mont aux Sources and Giant’s Castle ( 11,000 ). 
The range is crossed by Van Beenen ( 5415 ) and De 
Beers (5635) passes. 

Brain. See Drachma. 

Brama, a Greek term literally signifying 
action, and applied to that form of literature 
which serves as text for what in the same sense irt 
called acting, that is to say, the performance before 
spectators of an * acted ’ and spoken imitation of 
scenes of life. The following article discusses 
merely the drama as limited to a class of literary 
productions, the art of acting and the history of 
theatrical performances being reserved for tlie 
article Theatre. Nor will any attempt be made 
here to give a detailed account of the work of dis- 
tinguished dramatists, which ^vill be found from 
HGscliylus downwards under the proper heads. 
We shall here confine ourselves to the survey of 
the general characteristics of the successive schools 
of literary drama in Greece, Rome, the middle 
ages, ana modem Europe. In some oriental 
languages the drama holds a not unimportant 
place, but the written examples are not supposed 
to be of very great antiquity, and in any case 
they are, as drama, much inferior in interest to 
the European examples. 

No specimens of the earliest age of Greek drama, 
that is to say, of the compositions, either purely 
dithyrambic or consisting of choric songs inter- 
spersed only with monologue, which are suppos^ 
to have prevailed in the rnfanoy of the ait, now 
survive, nor can much (if anything) be said to be 
known about them. Our earliest examples, the 
dramas of JEschylus, whose chief predecessors were 
Phryniehus, Chcerilus, and Pratmas, exhibit the 
drama in a veij advanced condition, so far as the 
particular style goes. The dialogue, though in the 
earliest examples not more than two actors were 
permitted to be present as speakers on the stage at 
the same time, is managed so as to unfold a vari^ 
and completely dramatic story ; while the chorus, 
either as a whole or subdivided into sections, per- 
forms its lyrical odes, and, when necessaiy, tiSces 
part by its leader, and rarely by other members, 


in the actual dialogue. The almobt iniineditito 
addition of the tritag onist or third speaking actor, 
which, whether duetto ACschylus himself or not, 
appears in his later plays, is practically tlie ojily 
change of importance subsequently made ; ami 
this was not as a rule further extended in (Ireok 
tragedy, that is to say, in the works of the 
great writers, -Eschylus, Sophocles, and Eiin])i<l(‘s, 
of whose woiks we possess, though unfortunatcdy 
but a very small ])roportion, yet a part considevalde 
when coiisideied by itself. Very rarely the qtiaria 
persona or sometliing like him appears, l)iit this is 
a meie exception, and unimportant. We have thus 
the very remarkable phenomenon of an extremely 
artificial and complicated art, which seems almost 
within a single generation to have attained its 
furthest possible development. The acdors— vIid 
sometimes make a tolerably numerous list, though 
not more than three may, as a lule, figure on the 
stage at once, except as mute persons—comluct the 
dramatic performance strictly so called by dialogue, 
gesture, and a certain amount (though less Ibnii on 
the modern stage) of action. The chorus, iu its 
odes, explains incidents which assist if they arc 
not necessaiy to the comprehension of tlie mdioii, 
moralises on this same action, and (x^casiouully 
takes part in it, giving in its sjiecially choric utter- 
ances a certain heed to the keeping up of the sacred 
character 'Which (see Theatre) seems to have been 
associated with tlie origin of dramatic pertormam‘t*s, 
if not of dramatic writing, in almost all count 
The plays written for this <lis]>osition of <*ompnny 
were for the most part, if not always, arningcd in 
trilogies or sots of three, folhnved or not by a 
fourth play of a (luite distinct and comic or satiric, 
character. Whether there was any origimil n‘itson 
for this avrangoment, except that of convcnicm-c, 
Is not known ; but the reasons of convenience, 
when the limitations of the drama are tumsidered, 
are obvious. For with each new play the rt‘st rict ions 
of the Unities W'ere relaxed, or rather disappeared 
altogether, and a fresh time, a fresh placis and an 
only distantly coniioctod scheme of action <‘oald !»<» 
entered upon. These famous Unities, whi<di at. 
various times in the history of literature have been 
the siilijcet of the fiercest <liscussion, appear to 
be less a priori rules wiiicli the authors had before 
them ami obejv’ed, than generalisations from those 
authors’ jiraciiee, wiiich later critics and stmieuts 
deducetl and forinnlated. Some sli'dit ami some 
serious deviations from them, as in tlie case of tlie 
change of scene and the lajise of time in the Eth 
meyiides, have been detected. ' But generally speak- 
ing, the Unity of Time rules that not more than 
twenty-four houm are to be snppose<l to pass ; the 
Unity of Place, that the scene shall not be changed j 
and the Unity of Action, that nothing like an liide- 
pendent underplot shall be permitted, m^ery incident, 
arid practically every speech, being sulioriiinated to 
the main argument. On the whole, those strict 
conditions are very strictly observed. When they 
were taken with the exact and (in the case (!f 
the chomses) intricate metrical structure of tlie 
verse, they set Ghreek tragedy at the hea<l of all 
literary performances as an examjAe of ext|uisite 
symmetry of form, of severe but not overdone 
proportion. It is, however, almost as remark- 
able that, at least in iEschylus and Sophocles (for 
the ‘ Third Poet’ is in this respect far inferior), no 
deficiency of dramatic interest attends this severity 
of fonm Even in the earliest examples the metri- 
cal arrangements— iambic trimeter and trochaic 
tetrameter for the dialogue, anapaestic dimeter Jfor 
part of the chorus work, and a vast variety of 
appj^ntly lawless but in reality meet cormstly 
r^nlated rhythms for the rest-.-an© consummate. 

magnificent poetical quality of iE.schylus, 
the sense of overmastering fette with which Im 
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manages to charge all his drama, and the perfect 
humanity of Sophocles, relieve their work entirely 
from the charge of sterility which has been brought 
against more modern imitations of their form, l^o 
other general remark is required as to Greek 
tragedy, except that its subjects, as we have them, 
wei’e limited to poetical and heioic tradition, with 
a certain admixture of what in modern literature 
we should call the chronicle-play, or drama of con- 
temporary event. The only extant example (for 
we know that there were others) is the Perscs of 
jEschylus ; an exceedingly interesting play, because 
it shows the ease with which the Greeks could 
achieve what has baffled almost all moderns. 

We are even more scantily furnished with 
examples of Greek comedy. Indeed, we have no 
complete specimens, except (very fortunately) the 
work of the acknowledged chief of the style, 
Aristophanes. Yet we know that not only the two 
poets whose names are indissolubly coupled with 
Jiis — Eupolis and Cratinus — ^but many others, illus- 
trated what is called the Old Comedy, in -vvliich 
persons and political events of the day were satir- 
ised with a fearlessness never exceeded, rarely 
•equalled, and likely to provoke (as we know it did 
provoke) violent reprisals. In addition to this we 
have in the Cyclops of Euripides an example, though 
probably not a very typical example, of the satyric 
play which linished the tragic trilogy, making 
with it a tetralogy. Of the so-called Middle and 
New Comedies which succeeded the Old, and which 
successively attenuated its bold personal attack 
into a weak comedy of manners, we have no speci- 
mens at all, though we can judge to some extent of 
their nature by the Latin imitations which have 
survived. But the great name of Menander, 
although illustrated at the present day only by the 
merest fragments, survives with a reputation in the 
New Comedy only inferior to that of Aristophanes 
in the Old. Of the two later kinds, the best 
that can be said is that the Greek genius, with its 
almost unfailing peculiarity of pushing such kinds 
as it attemxjted at all to their utmost capabilities, 
elaborated pretty completely the stock comedy, or 
comedy of certain general types of character ; and 
that great as have been the changes of manners, 
no one, with the single exception of Molifere, has 
made much original ad<lition thereto since. Of the 
Old Comedy much more might be said, though we 
must for the present chiefly refer the reader to 
the article Aristophanes. It must suffice here 
to say that to an abundance of wit in dialogue, not 
excelled even by Molifere and Congreve, Aristo- 
phanes joined poetical faculties to which neither of 
these great writers can make the faintest pretence, 
a bold and thorough grasp of politics, which ne 
exhibits especially in the parabases or direct 
addresses to the audience, and a quality of humour 
in the English sense, which no other ancient has 
appi^oached. If it were not for the limitations of 
the female characters which Greek manners necessi- 
tated, Aristophanes would probably have been the 
•equal of Shakespeare in the comedy of which As 
you Like It\ A MidmmmT NigMs Dream, and 
Much Ado About Nothing are examples that never 
•can be excelled, and that have never been equalled 
in their own way. As it is, the Knights, the 
Clou<h, and the J^rogs deserve exactly the same 
, description. - + 

It was thus the fortune of this extraordinary 
people, in the literary practice of a very brief 
period of years, to leave examples ranking to 
this day in the first class of the literature of the 
world, and serving as the basis oi a set of 
critical rules which, followed not always with 
knowledge, governed literature until but the other 
•day. Their immediate disciples and successors, the 
Jisitin poete, added but little if anything to the 


general system of drama, and their work has been 
transmitted to us in a most fragmentary condition. 
Latin tiagedy of the regular kind may be said 
to have perished en masse, with a singular and 
veiy important exception. By very great good 
luck the comic work of Plautus ancl Terence, 
which we possess in good measure, not only 
represents for us the two great divisions of the 
Greek comic drama which, as we have said, aie in 
Greek utterly lost, save in the most insignificant 
fragments, but exhibits in its own characteristics 
a very important difference of feature. The work 
of Terence is distinctly literary work, probably 
coming as near as the author could manage to 
its Greek originals. The work of Plautus, though 
hardly less indebted in many cases to those originals 
for plot and incident, displays a very strong infusion 
of vernacular character — the cliaiacter, as we may 
judge, of the lost Atellaii farces, and the chaiacter 
generally of Roman humour. The fault of Terence 
is, that he is thin ; the fault of Plautus is, that he is 
coarse ; and as far as we can judge from evidence 
but little more abundant than the fragmentary 
bones of extinct animals, these two defects may or 
must have been characteristic of the Roman drama 
generally. Of the tragedy, as we have said, at least 
of the early tragedy of Pacuvius, Accius, and others, 
it is very hard to judge at all ; but there seems good 
ground for regarding it as a feeble copy of Greek, 
probably with attempts to make up for feeble- 
ness by rant of diction. The very remarkable 

S of works which are attributed to Seneca, 
er to L. Annaeus Seneca, the philosopher, 
or another of the same name, but which at least 
date with certainty from the imperial period of 
Rome, stand by themselves. They represent 
various styles, the heroic and so to^ speak 
romantic kind, the kind of already somewhat 
distant history, and the kind of contemporaiT 
interest. They are pretty obviously what we call 
‘closet drama,’ that is to say, whether they were 
ever acted or not they were cleaily^ written as 
writing, and not merely as playwright’s work. 
They have, with much literary ability, a certain 
absence of vis vivida, though this abseace has often 
been exaggerated. But where they are so very 
important is in this— that they, far more than the 
great early plays of Greece, determined the tragic 
revival of the Renaissance. It is Seneca, not 
ACschylus, not Sophocles, not even Euripides, that 
the experimenting dramatists of Italy, oi England, 
of France most of all, follow when they attempt the 
regular tragedy in the 16th and 17th centuries. 
Seneca (not any of ‘ The Three ’ ) is directly respons- 
ible for Corneille ; and if England had not set her 
face against it, it was Seneca who would have been 
reproduced in England by Sackville and Norton, 
by Edwards, by Daniel, by the Countess of Pem- 
broke, and others ; as he was in France by Gamier 
and Montchrestien ; as he had been in Italy by 
Tiissino. 

It is, however, evident that the drama, as distin- 
guished from pantomimic shows, beast-fights, and 
the like, was not a favourite kind of literature 
either with the Romans or mth the inhabitants of 
the Roman empire ; and this partly accounts for the 
ferocity of the early fathers of the chnrch against 
the theatre, a theatre which was for the most part 
occupied by things very different from the Aniigme 
or the JEumenides, by things compared to which 
even the Lymtrata would appear innocent. It also 
accounts for the small attraction which dramatic 
writing seems to have had for the authoiss of ,thB 
empire. Lucian, for instance, ought to 
written admirable plays ; but he has left m not 
one. And by degrees, from combinatio® of all 
the caiuses hinted at and drama $mxm to 

have become practically oxftiiELOit. Tfinipariy dark 
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ages produce nothing worth speaking of, while the 
Teientian comedies of the nun Hrotswitha stand 
by themselves, and are little more than literary 
pastiches. When the drama reappears, the re- 
appearance marks a genuine new birth. As 
before, this biith was connected with the offices of 
religion, though the precise extent to which this 
connection i cached is a matter of great, and (if one 
who has given some attention to it may say so) of 
never-to-be-settled debate among the learned. It 
is sufficient to say that about the 11th century in 
Prance appear the beginnings of the famous miiacle 
or mystery play, which has sacred subjects only, is 
in its earliest forms very short, and consists for the 
most pai’t in the representation ‘by personages,’ as 
the vernacular phrase went, either of scenes from 
the Bible or of legends of the saints. Theie is no 
chorus in the proper classical sense, though rarely 
there are approaches to it. The metre is usually 
rhymed octosyllabic couplets, with a few more 
complicated schemes thrown in, and the dramatic 
action, though genuine and complete as far as it 
goes, is very simple. This kind, which is still 
represented in sophisticated forms by the famous 
Ammergau passion-play, was extremely popular; 
and though later in other countries than in France, 
has tolerably early representatives in most of them, 
especially in Germany and England. France, 
however, was its special home, and the liking of 
the people for these at first sacred dramatic per- 
formances seems to have branched out there into 
a variety of secular kinds, which, so early at any- 
rate, are not paralleled anywhere else. As early 
as the IStli century a single French author, Adam 
de la Halle, originated, so far as is known, two 
important styles, the comic opera (in Rohm ct 
Marion) and the modern comedy, in the half 
autobiographic composition called the Jm {Jeu^ 
*game'] Adam or Jus de la Feuillie [*of the 
booth’]. Of these compositions the former has 
hardly a trace of roughness, while the latter con- 
tains no hint of classical inspiration. By the 14th 
century probably, by the 15th certainly, France 
had added to the miracle or mystery, which 
branched out into the ^ ‘ profane mystery ’ or 
chronicle-play dealing with current events or 
ancient history, not merely the — the 

dramatisation of tlie earlier verse fabliau or comic 
story, and the ‘Morality’ — an allegorical play of 
virtues, vices, and the life of man generally, to 
which the general medieval passion for allegory 
gave great vogue; but also the soUe or political 
farce, something like though not in the least imi- 
tated from the Athenian comedy of the old type, as 
well as not a few minor varieties. The passion for 
dramatic entertainments was very great ; societies 
or guilds existed for their performance, and it was 
not unusual for days, or even weeks, to be occupied 
in a single display. We still have mysteries 
extending to fifty thousand lines, and altogether 
it may be said that this passion for scenic represen- 
tation, as it has been always more widespread, 
developed itself earlier in France than in any 
other European country. It is not a little strik- 
ing also, that in the south-west comer.of France the 
moiality still substantially survives in the Basque 
pastorales. 

In no other country than France, however, did 
the tastes of the middle age receive a more com- 
plete check and change at the Renaissance; and 
as this change was partly connected with the im- 
ortation of Spanish and Italian fashions, it may be 
esirable very briefly to sketch the great and interest- 
ing dramas of the two peninsulas before recountiiJ^g 
the later history of dramatic literature in France. 

Great as are the performances of Italy in Euro- 
pean literature, her achievements in drama, even 
to these late days, are of little moment, when 


compared with the towering fame of Dante and 
Petrarch, of Ariosto and Tasso. Her chier 
influence was to direct France into follov ing 
the Senecan tragedy, and, through a writer vlio 
took the Fiench name Laiivey, but who vas 
really a Giunto, the Terentian comedy some- 
what relaxed. No Italian niedie\al work for the 
stage is in the least remarkable ; but as soon as 
the Renaissance dawned, divers writeis, Trissino 
especially, adopted the stiff foim of tragedy already 
referred to, and persons no less notable than 
Macchiavelli, Cardinal Bibbiena, and the great 
Ariosto, attempted comedy. Before ^^ery Tong, 
ho\vever, the lyiical diania, which under the 
name ot opera, was from Italy to conquer Europe, 
‘pushed drama propei much out of favour. It was 
a little restored by a group of learned writers in 
the late 17th century, the chief of whom was the 
Marquis Maflei, a soldier, an antiquary, and a i>lay- 
wright, whose Mevopc (1714) Voltaire deigned to 
follow very closely. ^ Goldoni and Oozzi started a 
school of comedy which was to a great ext<‘nt a re- 
flection of national manneis, and has i eal distinction. 
Whether as much can he said of the formal lyric 
dramas of Metastasio in the middle, or of the much 
vaunted tragedies of Alfieri at the end of the 18th 
century, is perhaps a matter of taste. There are 
some who hold that in no poet is the worse side of 
the so-called classical drama more apparent- than in 
the second of these writers. But neither Alfieri 
nor any other writer of Italy has succeeded in 
drama, since the school of Venetian comedy above 
mentioned, in striking what may be called an 
original note, though during the IPth century 
Manzoni and others have attempted the style. In 
general literary history the dramatic achit'vement 
of modern Italy is the determination of France into 
the classical model 

Very difierent is the record of Spain. It is an 
infinitely more germinal history than that of Italy, 
though unluckily it is even shorter. The strong, 
though apparently not sustained originality of 
Spain, showed itself nowhere more than in Inu* 
drama. No medieval performances of much merit 
are cited by historians; but instead of ladng 
diverted by the Renaissance into a mere follow- 
ing- of classical models like Fram^o ami Italy, 
the Spaniards showed independence almost etpial 
to, and an immediate command of form far gn^ater 
than, that of the English theatre itself. In part, 
they continued the religious tradition by their 
autos; in part they diverged into romantic drama 
of the freest kind ; and they almost invented for 
themselves the comedy of fashionable life and 
intrigue which was imitated freely by all the 
great playwrights of the 17tli pentu^ in other 
countries, and which is famous for its prodigal 
waste of ingenuity, if also for its rather penurious 
thrift of probability. They furnished in the Don 
Juan (q.v.) stoiy one of the two or three most 
fertile dramatic motives of Europe, and in Lope de 
Vega and Calderon they produced dramatists not 
equalled in fertility anywhere, and sui’passed in 

f enius only by the greatest names of the world, 
falf at least of the most famous plays of the French 
classical period are more or less directly Iwirrowed 
from Spam, and England also pillaged in her 
turn. But the period of Spanish dramatic pro- 
ductiveness was unfortunately as short as it was 
brilliant; and it has had no revival What the 
Spaniards did for Europe in dramatic matters 
was to develop a fertile and powerful drama m 
complete defiance^ of ^ classical traditions, to show 
the dramatic possibilities of the supematuiial, and 
to push almost to the farthest extent the ^fomedy 
of ingenious surprises, and ‘ wheds witto wheels.^ 
The merits of this drama are the moire remarkable 
that its most usual metrical veMde, the trocliaio 
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dimeter, does not seem beforehand very well suited 
for the jpurpose. 

The first influence which impelled men to the 
creation of the new drama in France came, as has 
been said, from, or rather through Italy; but it 
was necessary before dramatic work of the first 
class could be produced, that the Spanish influence 
should also be felt. It is at first sight surprising 
that so vigorous and racy a kind as the indigen- 
ous comic drama of France had already shown 
itself to be, should be pushed out by a merely 
learned and literary importation. Nor in fact 
was it so, except in 'Pans and one or two other 
centres of culture, while even theie it was not 
completely banished until the genius of Molihre, 
which long exercised itself in something very like 
the ancient farce, effected a combination between 
the vernacular, the Terentian, and the SpanLsh 
comedy. In tragedy, however, the school commonly 
called the PlMade — i.e. the poet Ronsard and lus 
set — effected a complete revolution or innovation, 
following the Senecan model. The two plays of 
Jodelle, a member of the P16iade itself, GleopcUre 
and Didon, set the example of a tragedy exactly 
resembling those attributed to Seneca, with choiuses 
and all apparatus complete. This style of tragedy 
was continued for many years, and was cultivated 
by at least two poets of the gi*eatest talent, 
Robert Gamier and Antoine de Montchrestien ; 
but the choruses were by degrees dropped as unsuit- 
able to modern audiences. Still the substance of 
the tragedy remained much the same, even when, 
in the hands of a later school, of whom Alexandre 
Hardy was the chief, a great infusion of Spanish 
romanticism took place, ^or was the scheme much 
altered, whatever might be the case with the treat- 
ment, when Rotrou and Corneille at last fonued the 
French classical tragedy proper. For the details of 
this reformation, and of the similar, though less 
stiict reformation which comedy, in the hands of 
Scarron, Corneille, and Molifere chiefly, also under- 
went, reference must be made to the separate 
articles on Corneille, Moli^re, and Racine. As pro- 
duced by these three great men, and by imitators 
in the second half of the 17th century, both 
tragedy and comedy assumed shapes which France 
long retained unaltered, and whicla for a time gave 
law and pattern to all Europe except England, 
and even to some extent there. The tragedy 
was of the Greek or rather the Senecan kind, 
without choruses, and with a slight relaxation 
of some of the minor stringencies, but with the 
unities for the most part maintained, and with, as 
a rule, the fortunes of a love affair substituted for 
the classic themes of fate and inhedted doom. The 
metdcal structure was unvarying, alex^drines or 
iambic trimeters arranged in couplets 'tipped with 
rimes diffioiles^ or rhymes as elaborate as possible. 
Much less restriction trammelled comedy, which 
accordingly ranks higher. It might be written 
either in prose or in verse ; the unities of place, and 
even to some extent of action, were neglected or 
construed loosely. A very great variety of interest 
and subject matter was admitted, and the elabora- 
tion of really witty dialogue supplied endless oppor- 
tunities of ornament. At the same time, in the 
hands of Molifere nearly always, though less often 
in those of his followers, the moral or satirical pur- 
pose was carefully obseiwed. The reign of these 
two kinds continued with little interruption, though 
with great variety, and on the whole constant 
diminution of merit, till the end of the first quarter 
of the 19th centuiy. In tragedy, Cr6billon the 
elder succeeded in raising the style to something 
not far below Corneille’s level, ^ while Voltaire, 
applying his own singularly various and versatile 
talent to it, and enlarging the range of subject and 
situation, produced work which ranks as drama, 
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though not as poetry, almost with the work of 
Corneille and Racine itself. In comedy, the level 
continued higher, very excellent work of the 
Molieresque kind, slightly altered in various ways, 
being done by Destouches, Marivaux, Piron, and 
otheis; while towards the middle of the 18th 
century, a sort of third or bastard kind, variously 
called as it approached one extremity or the othei, 
eomidie larmoyanU, or tragidie ho^irgeotse, was 
introduced by La Cliauss^e, Sedaine, Diderot, and 
others. Unlike most bastard kinds this pioved 
fertile, and under the generic name of drame may 
be said to have important representatives at tlie- 
present day. It tended naturally to emancipate 
itself from the restrictions of tragedy, and so no 
doubt helped the great revolt of what is called the 
Romantic Movement, which about 1830 practically 
destroyed the old French tragedy, and seriously in- 
teriered with the Molieresque tradition of comedy. 
Here, too, reference must be made to special names 
— e.g. Dumas, Hugo, and De Musset. It must be 
sufficient here to say that the alteration nas revived 
the always keen interest of Frenchmen in the 
drama, and introduced a vast quantity of literary 
work of much higher value than had been pro- 
duced in drama since the latter half of the 17th 
century. France has once more become the central 
seat of drama in Europe, and foreign nations have 
been much busier in adapting her productions than 
in producing original work of their own. At the 
same time it must be confessed that tragedy proper 
has continually dwindled, and that even comedy of 
the higher kind has been somewhat injuriously 
affected. The chief new growth of value at once 
literary and dramatic has been in the production of 
dramatic sketches of various sorts, slight in sub- 
stance and brief in duration, but admir^le of their 
kind. During the Second Empire an immense 
popularity was also achieved by comic opera or 
ratlier op^a hoiiffe of a not very exalted' class, the 
sprightly music of Offenbach contributing much to 
this result. i 

Of the great literary European nations, Germany 
has on the whole contributed least to the European 
drama, though one dramatic motive, the Faust 
story, worthy to rank with that of Don Juan, is 
due to her, and though at two distinct periods, the 
middle of the sixteenth and the junction of the 
eighteenth and nineteenth centuries, the super- 
natural drama, of which this Faust legend lias 

S 'ven the chief example, exercised, mainly on 
erman impulse, gi*eat influence abroad. Other- 
wise the Germans have been, save for one brief 
period, more remarkable for assiduous cultiva- 
tion of the art of acting, and the theory of the 
stage, than for the production of great dramatic 
work. There is no German drama of European 
reputation that dates either from the middle ages 
or from the Renaissance, or from the 17th century ; 
and it was not till the middle of the 18th that 
Lessing, not so much by his actual dramas as by his 
critical discussions of the drama and dramaturgy 

f enerally, earned for himself a really great place in 
ramatic history. At the end of that centurv what 
has been called the Sturm md Drang school flooded 
Europe for a time with extravagant or sentimental 
productions of the class of which Schiller’s Bobbers 
and Kotzebue’s Menschenhass 'imd Beue (‘The 
Stranger’) are the most famous examples in two 
different kinds ; while the first mentioned is per- 
haps the best, and the second one of the worst in 
literary merit. Kotzebue, indeed, was a very 
popular dramatist everywhere for a time- The two 
great writers, Schiller and Goethe, stand on a dif- 
ferent level altogether. The former, calming down 
from the state of mind out of which grew Mb 
B obbers, produced a series of plays which fhe 
English taste suffer froni'a tPq olosp jappro^dma- 
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fcion to the French style, while, according to 
classical standards, they err by dramatic license, 
but which nevertheless contain much noble poetry 
and some striking drama. But in this same^ style 
‘Goethe's Egmoiit far surpasses anything of Schiller s, 
except the splendid chronicle-play of 
while his Iplvlgenict i)i Tauris is ( except Milton’s 
/to/tsow) the only modem classical drama which is 
really classical, and his Faiist is not only one of the 
capital works of European literature, but includes 
rather than constitutes some of the finest dramatic 
work to be found out of Shakespeare. The cliief 
vehicle of German dramatic poetry is the same as 
that of English, the unrhymed iambic deca- 
syllabic. 

There are more reasons than one for taking the 
drama of England last, the two most pertinent 
being that it was, except the German, the last to 
•crystallise itself into a determined form, and. that 
while that form has on the whole maintained itself, 
each of the influences which have been already dis- 
cussed in their several countries of origin has suc- 
•cessively exercised more or less foice there. In Eng- 
land, as elsewhere, the miracle-play existed, ^ and 
divers collections of it, known as the York, Digby, 
Townley, Chester, and other collections, have been 
preserved ‘Und published. But these are both later 
and ruder than the French examiiles. JTor does tlic 
drama seem to have taken in England, until quite 
the beginning of the Ifilh century, anything like 
the various extensions which it leceived in France. 
Out of the miracles and Mysteries (q.v.) arose the 
moralities ; between them and the regular drama 
come the interludes of Henry Medwall and John 
Hey wood ( q.v.), and the doggerel of Bale. The great 
and original school, commonly known as that of the 
Elizabethan dramatists, did not, however, arise till 
the last q^uarter of the century. Among the some- 
what amorphous dramatic products which preceded 
it, without as far as can be seen giving this great 
group of playwrights much help of pattern or pre- 
cept, it is usual and proper to distinguish three 
pieces— Bolster Doister, by Nicholas Udall ; 
Gammer GiirtorCs Needle^ assigned to Bishop Still ; 
.and the tragedy of Gorhoduc^ or Ferrex and Porrex, 
by Sackville the poet and Thomas Norton. The 
first and second are comedies, or rather farces, 
the second of ruder type than the first, hut both 
exhibiting a considerable advance from the mere 
interlude towards comedy proper. The third, com- 
posed under the same inmience as the drama of 
the P16iade, is after the style of Seneca— a style 
which happily, though more than once attempted 
in the years immediately following, was olistinately 
resisted by the English genius, and took no root 
here whatever. It is not possible to assign any 
ioremn origin to that sdiool of English drama, 
which, suddenly appearing in the work of the 
so-called * university^ group, of Marlowe, Greene, 
Peele, and in a rather, different vein Lyly, pasneil 
into the far more capable hands of Shakespeare, 
Ben Jonson, Chapman, Dekker, Beaumont and 
Fletcher, Webster, Middleton, Thomas Heywootl, 
Massinger, Ford, and Shirley. To indicate even 
briefly the main characteristics of this drama would 
'Overpass the whole limits of this article. Suffice it 
to say, that allowing for its admittecl defects in 
•order, measure, and elaborate jfinish, as well as in 
dramatic arrangement and in, academically perfect 
literary style, no dmna in the world excels or 
‘equals it in the vigorous variety of dramalib 
•cfiaracter. and situation, or in the application of 
the highest poeky to the' purpose® of ommaN. Its 
desinence is tanfeu^y fixed at fire death of Shir% 
hnt,‘®s a mattw of fact, the beet playe of 
•file class hm, ceased to be written even bwro the 
dosing the ’ thieatres twenty years earlier, as a 
jseed|t f of Nihe Furrtan hatred for stage By 


this time the two great ethical defects of the wdiole 
school, the unnecessary hoiror of its tragedy, and 
the unnecessary foulness of its comedy, lia<l leached 
their highest point, while both the diamatie and the 
poetic quality of its practitioners had sadly fallen 
off. In particular, the seciot of blank verse which 
had afforded so admirable a vehicle was all hut 
lost before ever the Civil War bioke out. Accord- 
ingly, when after the Restoiation tragedy revived 
(the staple matter of comedy an(_l its usual manner 
are so much the same in all circumstances that 
fewer changes appear therein in every case), it 
assumed a very diffeient complexion. Partly in- 
fluenced by the admiration of things French, hut 
more by tlie fact that Davenant had been cnal)lcd 
by Oliver Cromwoll's love of music to introduce 
even duiing the Commonwealth a sort of musical 
drama, there came in what are called ‘ heroic ’ ]days, 
the cldef formal characteristic of which is that they 
are written, not in blank verse, hut in rhymed 
couplets. These held the stage for some twenty 
years or so, their chief practitioner ])eing Dry den, 
'with Crowne, Otway, Lee, and others to luudv him in 
tragedy, and Shadwell, Crowne, Otway, Kt heredge, 
Wycherley, and others in comedy. At hist, 1 ‘ryden 
himself, either following or guiding the taste, 

returned to blank verse, ami produced in it the last 
really fine examples of English tragedy, propen*ly so 
called, for the woik of Rowe and (\)tigr<*vo in this 
kind is not noteworthy. The 18th tVntury pro- 
duee<l nothing of value, and all the attempts that 
have been made since at jaire tragedy cm the English 
stage have been either meri^ly literary work, or a 
kind of drame, or else performam^es of sis'ucely 
any literary merit but some stage adaptability. 

No such' fate for a long time 'befell comedy. U 
has frequently been held that tiie Restoration 
dramatists in the proper sense (for the t<M'm is often 
very loosely used) introduce<l an entirely lu^w style. 
It might perhaps be maintained without much 
difficulty that Etbercdgo and Wycherley* the two 
chief writers of the now school, rather «.ujnst(‘<l the 
old humour comedy of Jonson, and the bustUng 
lively comic work of Fletcher, to th(‘ <‘liunge of 
manners, the greater demand for literary style, and 
the example of IMolierc. Following tl!em, in tlm 
reign of William of Drang<t and that' of Amic, 
tJongreve, Van]>rugh, and Fanniliar carrit»d this 
altered style to almost its hignest pos^iblc per- 
fection. All their work, as W(ill in the earlier 
as in the later exanndes <»f it, was, however, 
m*aiTed by a singular brutality of tlumght, even 
where (which was rarely the case) this brutality 
of thought wm not coupled with an e(|ual coarse- 
ness of language. For a long time tiui ptihlic 
(lemanded, enjoyed, or tolerated this ; but at bmgth 
taste changed, and the famous paper w’ar, whidi had 
begun with Jeremy Collier’s attitek on the stage, 
undoubtedly did much to purify English comedy. 
But it did not strenj^then it, and nothing in the 
way of comic dialogue l»as since l)een pro<h!oed which 
equals the beat scenes of Vanbrugh and (‘ongreve. 
It is, however, Justly complained that this liveliness 
of dialogue is frequently studied at the expeune of 
the verisimilitude and progress (rf the action. No 
similar complaint liad to bo made, though much 
comic work m merit was produced, until the time «f 
Goldsmith. His two masteiqueces were followed 
at no very great interval by the famous work of 
Sheddaa, in which the methods of what may still 
becalied Restoration comedy are adapted to altered 
tastes in literature and morals with svurpsssing 
skill Bhetidan is the last great name in the 
En^h drama, and though, especially of late yera, 
the taste for theatrical performances has spread 
enormously,, and the opportuniries of it 

have increased in proporiaon^ diame or the first mr 
even a high second-rate qualily has peipetua^lly 
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refused to be written. With rare intervals the 
works of Shakespeare have kept the stage ; but all 
the other old tragic dramatists have become obso- 
lete, and, except Goldsmith and Sheiidan, the old 
comic writers have shared the same fate. Succes- 
sive schools of dramatic writing have had their day 
of favour, sometimes owing to the predilections of 
certain popular actors. Thus a school imitated fiom 
the Germans of the Sturm iind Drang class was 
followed by a peiiod of jejune, though decent 
ilramas such as Talfourd’s Ion, Milman’s Fazio, and 
the works of Joanna Baillie and Sheridan Knowles. 
Then succeeded (though exact succession is rarely to 
be predicated of such things ) a period of light low 
comedy and farce, such as that identified in one 
way or other with the names of Mathews, Planch^ 
and Maddison Morton. And this again has been fol- 
lowed by a rage for burlesque, for a new kind of comic 
opera of not inconsiderable merit, &c. But Shake- 
speare has always continued to be acted, and has 
trained actors without producing dramatists. The 
most considerable, probably, of strictly 19th-centuiy 
English playwrights was the late Lord Lytton. Yet 
the Lady of Lyons, Money, Richelieu, &c., though 
usually elective on the stage, can scarcely he said 
to be so to the reader, while some later dramas by 
poets of excellence, though respectable or admirable 
to the reader, haye either not succeeded in being 
acted at all, or have not been acted successfully. 

It has seemed preferable for tlie plan of such 
an article as the present to adopt the historical 
method rather than to divide the drama into its 
kinds and examine the characteristics of each, such 
as tragedy, comedy, farce, melodrama, pantomime, 
and others, with their subdivisions, philosophical 
4ind historical. A survey of the great body of 
dramatic literature in our possession will, how- 
ever, lead to the not uninteresting conclusion that 
not merely the forms which literary work for 
dramatic representation can take, but even the 
situations and incidents which are suitable to sucli 
rei)resentation, are by no means very numerous, 
and tend to reproduce themselves in the practice 
of different times and different nations with con- 
sul erable regularity. So also in necessary con- 
sequence do the faults incident to the looser and 
severer systems of drama respectively recur. We 
also see, as might again he foreseen, that consider- 
ably less variety is obtainable in tragedy than in 
comedy, and that the former is infinitely the more 
<lifficult, and, in any excellence, the less abundant 
variety. Such questions as the baleful effect 
alleged, and probably with justice, to have been 
exercised on the drama by the popularity during 
the 19th century of the prose novel, and the ex- 
tension of periodical literature generally, can also 
only be hinted at. But it may be briefly said that 
the ages and circumstances in which drama has 
flourisned most, have been those in which, by this 
or that accident, it occupied for a time and some- 
times almost monopolised the position of public 
instructor and informer on questions of thought 
and news, as well as that of public amuser. And 
another point worth noting is that the periods 
of best acting have by no means always coincided 
’With the periods of best drama-writing. 

Brama. an inland town of Greek Macedonia, 
26 miles N W. of Kavala, is a tobacco-growing centre, 
with sesame-oil factories, tanneries, and sawmills ; 
pop. 15,000. The depai’tment of Drama has an area 
of 2200 sq. m,, and a pop. of 182,600. 

Branimeilf a seapoit of Norway, on the Drams- 
elv, which here discharges its watera through the 
Dramsfiord into the Gulf of Christiania, 33 miles 
SW. of Christiania by rail. The Dramselv, the 
second largest river in Norvvay, draining 6600 
sq. m., is crossed here by three bridges, one of 
them 34'5 yards long. Of the town’s three quarters 


Bragerniis is north, Stromso and Tangen south of 
the river. It manufactures wooden goods and paper 
pulp, and expoits these and timber. Pop. 26,000. 

Braper, John William, was born at 
bt Helens, near Liveroool, 5th May 1811. He 
received a course of clieniical training in Lon- 
1 emigrated to Virginia. In 
he graduated with honours as a doctor 
of medicine at the university of Pennsylvania ; 

-holding for some time a professoiship 
111 Hampden-Sidney College, Virginia, he was 
called in 1839 to the chair of Chemistry in the 
univeisity of New York. He did much to 
strengthen the^ medical department of that insti- 
tution, of which he was for a long time the 
president. He wrote a laige number of papers 
on scientific subjects, such as the chemical action 
of light, radiant energy, phosphorescence, spec 
truni analysis, photogi’aphy, and the chemistry 
and physics of living organisms. Among his 
works are 07i the Forces that Froduee the Oj'gam- 
sathnof Plaiits [ \S4A), Scientific Memoirs (1878), 
a work on Physiology (1856), History of the In- 
tellectual Devehpmetit of Europe (1862), History 
of the Aonerican Oiml War (3 vols. 1867-70), 
and a History of the Conflict heiioem Science and 
Religion (1874). The last-named work had a 
wide success, and was translated into several 
languages. He died January 4, 1882. — His son, , 
Heney (1837-82), attained distinction as an original 
, observer in astronomy and chemistry, working 
vdtli great enthusiasm and success in Loth sciences. 
—Another son, John Cheistopher (1835-85), was 
a 8ucces#ul teacher of chemistry and physiology, 
and the author of various text-hooks and scientific 
memoirs. 

Branghty in maritime affairs, is a technical 
name for the depth to which a ship sinks in the 
water when afloat. The draught is marked on 
the stem or stern-post, or both, from the keel 
upwards. See Shipbuilding. 

Braiislits^ a game played with ‘men’ on a 
[ checkered board, like a chess-board, of sixty-four 
black and white squares, is of unknown origin. 
Though Stratt [Sports and Pastimes) calls it a 
modern invention, other authorities consider it 
very old. It was certainly played in Europe in the 
16tu century, and in 1668 a treatise on the game 
was published in Paris by Mallet. The Greeks and 
Romans had a similar game, and the Egyptians 
are represented on monuments as engaged in some 
such amusement. In France it is called Jm des 
Dames f a name which appears in Damhi'od, tJie 
old Scots name for the di aught-board, as also in 
the German Danienhrett and DamenspieL 



The figure represents the board, nunibere^ih,4i^ 
usual method for registerii^g gam^s. blave^, 
each having a set of men-— en© set wnitq 
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the other black (or round and a(][uaie, or distin- 
guished in any other way), sit opposite each other, 
having their men arranged on squares 1 to 12 and 
21 to 32 respectively. The men can be placed 
either on the black or white squares, but the whole 
must he placed on one colour only. Whichever 
colour is used, however, the single corners 4 and 29 
must be at the players’ left hand. 

The object of the game is to clear off the 
opponent’s men altogether from the board, or to 
so shut them up that they cannot be moved. 
Generally the blacK men play first, and as the men 
are changed each game, the first move becomes 
alternate. The movements of the men are veiy 
simple. Each player alternately moves one man 
at a time diagonally forward, always keeping on 
the same-coloured squares. When an enemy’s man 
stands in the way, no move can be made unless 
there be a vacant square immediately beyond, into 
which the man can be lifted, in which case the 
man leaped over is * taken,’ and removed from the 
board ; and so on, till the game is lost and won, or 
drawn. When a man on either side has succeeded 
in making his way to the opposite side of the board, 
he becomes crowned^ wLicli is done by putting 
another man on the top of him ; and he can then 
move in any diagonal direction, but always only 
one square at a time. 

When the men are reduced to a few on each 
side, a somewhat mysterious element called the 
move comes into play. This may be e.vplained by 
the following case : Suppose only one man left on 
each side, one on square 2, tiie other on square 10; 
should it be the turn of the man on 2 t(|,move, he 
must obviously be taken and lose the game. The 
one on 10 is said to have the adv^antage of the imve. 
The only chance for a man with the move against 
him is to get into a double corner, when the game is 
drawn. When there are several men left on either 
side, then it becomes a matter of nice calculation 
and great importance to find which side has tlie 
move, on account of the advantage arising tliere- 
from. Many treatises have been* written on the 
theory of the move and the method of calculating it* 

James VVyljie (‘the herd-laddie’) was cliamnioii 
of the world as well as of Scotland till 1894. Other 
Scottish woi-ld champions are Fenie of Greenock, 
Jordan of Edinburgh, and Stewart of lllairadam. 
Famous Englisli players have ])een Smith, Rich' 
moTuI, Beattie, Gardner, Jewett, Christie, and 
Bn Ivoiifthaw ; in America { where the game is called 
chemrs), Freeman, Barker, and Reed. 

A standard bo^ is that by Joshua Stuxges (1800), 
revised by A. Kear (180C); another, Andrew Ander- 
sens, especially as re-edited by II. M*Cullooh (1888). 

or Drave (Ger. Draw), a river of 
Europe, nsing in Tyrol, at an altitude of 5477 feet, 
and flowing 447 miles with a general east-south- 
easterly course, through or along the borders of 
Oarinthia, Slovenia, Croatia, Hungary, and Slavonia, 
Essek, it falls into the Danube. 
At first It IS a mountain-torrent, rushing furiously 
tlirough Tyrol ; but joined by numerous streams, 

^ Increases, and from Villach downwartls 

(379 nules) it is navigable. 

is a name given to a large group 
of the non- Aryan peopl^ of Southern IndiS, in- 
dudtog tlio^sMaW Tamil, Telugu, Kanarese, 
MaUyaiim, Toda, Gond, and some other tongixes 
of minor; impoi-tance— in all some 57,500,000 people. 
These languages are all, distinguished by WW 
a rational and an irrational ^nder in nouns, which 
^ ^’*1- in&ated by pronominal 

suffixes. The grammatical relations ai-e geneiallv 
expressed by pronominal suffixes. Rask did much I 


to establisli the Dravidian group. See IXDi \ ; 
Bishop Caldwell’s great Compamfiue Gramm ffr of 
the Bravklian Languages (1856; 2(1 ed. 1875); 
Konow in Linguistic Purvey of India (vol, iv. 
1906); Slater, 'Brmidian Element in Indian Cnh 
ture (1923) ; and for ivhat ethnologists have called 
the ‘ pre-Dravidian ’ race, see Au.stu.\lta [AhovL 
gines), Ethnology, Veddas. 

Drawback} a term in commerce, employed in 
connection with the remitting or paying hack by 
government of excise duties on certain classes of 
articles exported. Excise duties, as a matter of 
course, enhance by so much the natural price ot 
the commodity on which they are imposed. ^Vere 
these duties not remitted, the commodity so 
taxed would not he ordered by those fonngn 
countries xvheie articles of the same kind coui(l 
be pui chased free of such duties. To afford 
facility tor the exportation of these articles, the 
state resorts to the expedient of retunung to tlie 
exporter a sum equal in amount to what he or tlie 
manufacturer had paid to the excise. Such is 
drawback. Among other matters of fiscal policy, 
Adam Smith, in his Wealth <f Nations, discusses 
the propriety of giving drawbatdvs, and sees in 
them nothing that is adverse to a sound ])olitical 
economy. ‘To allow,’ he says, ‘the merchant to 
draw hack upon exportation, cither th(‘ whole or a 
part of xvliatever excise or inland duty is imposed 
upon domestic industry, (*an never oc(‘iiHion 
exportation of a gr<‘at(u* tiuantiiy of goods than 
what would have been exported liad no dut> bocm 
imposed. 8uch encouragements do not tend to 
turn towards any particular cmjdoyment a greater 
share of the capital of the country thnii wliat would 
go to that employment of its (»wii ju^cord, but only 
to hinder the duty from driving away any part of 
that share to other employments. ttmd not 

to overturn that balance wliich naturallv estab- 
lishes itself among all the various (‘mployilumts of 
the society, but to hinder it iKjing overturiuMi by 
the diity : they tend not to destroy, but to preserve, 
what it is in most cases advantageous to preserve, 
the natural division and distribution of labour in 
the society.’ It will, however, Ik> admitted that 
the system of drawbacks is liable to abuse. T’he 
bounties paid by several European states to sugar, 
for example, were ))ased on the payment of draw- 
backs, the sum returned being actually larger than 
the sum paid as duty. Bee Bounty. 

Drawbridge. See Bridgk. 

Drawing is the expression of form in graphic 
art. Ihe term is more particularly appruHl to 
expression of form by line. In the preliminary 
study of drawing, a lead-pencil or other ]H*inte(l 
instrument is employed, and the pupil is directed 
^ copy geometneal or other welbdefhmd forms 
funded by distinct lines. But in nature no such 
wundary lines exist; her objects relieve them- 
wives to the eye m spaces tliat are lighter or 
darker in tone, or of varying colour. All ex- 
pression hy line of natural things is consequeutiv 
a conventional rendering, and the true skill <!'f 

artist liw in the imagination and insiglit wit It 
which he chooses such lines as are typical and 
vi^l, as mmt sunply and fomibly reveal the 
character of the thing drawn. Such selection is, 
in particular, the chief excellence of an etch^ 
plate) etehing being, of all artistic processes, that 
m which the Ime is most sensitive and susceptible 

t mi a process 

m which the line tells by iteelf, and do^ not 
i^tmctively tend to become merged in a series 
of accurately gradated tints, as Is tJiie uase in 
engmvu^ with the burin. The slitter etohings 
of Rembrandt are ilnsnijaasable exMuplee of 
expressiTO selection of line ; ifhite tiie 'wooaentB of 
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Holbein’s ‘ Dance of Death ’ show how accurately 
the character of even a minute face may be rendered 
by a very few blunt lines and touches, set each in 
its absolutely right place. The more academic 
method of drawing, of which the classical outlines 
after Flaxman are examples, has in it less of 
spirit and insight. It trusts greatly to an un- 
broken and formally correct outline, and founds 
its charm less on seizure of individualities of 
character than on dignity of abstract design, and 
the grace inherent in flowing curves. In painting, 
art has rid herself of the conventionalism of line, 
and, like nature, expresses form by spaces. In 
speaking of the drawing of a picture, we indicate 
not only, or chiefly, the contours of its figures, 
but also their interior modelling, the subtle 
delicacies of colouring, of tone, and of light and 
shade, so far as these express the form of objects 
and reveal their individuality. Architectural draw- 
ing has its own rules ; and mechanical or engineer- 
ing drawing differs widely from other kinds in 
■being done wholly by aid of insti unients. See Art, 
rEIfSPECTIVE. 

Drawing and Quartering, The punish- 
ment for Treason (q.v.), in force till 1870, was 
that the offender be drawn to the place of execu- 
tion on a hurdle ; that he be hanged by the neck 
and disembowelled ; that his head be severed from 
his body, and that body be divided into four parts, 
or quartered. Despard (q.v.) and his six confeder- 
ates were in 1803 drawn, hanged, and beheaded. 
See Notes and Queries for 1880-82. 

Drawing-room* See Court. 

Drayton* Michael, poet, was born at Harts- 
hill, near Atherstone, Warwickshire, in 1563. It 
is not known whether he was a member of either 
university 5 nor is there any foundation for the 
statement that he served in early manhood as a 
soldier. In his epistle to Henry Reynolds he 
refers to the time when he was ‘ a proper goodly 
age,’ probably in the family of Sir Heniy Goodere, 
is i»atron. His eailiost production was The Ear- 
mony of the Churchy a metrical rendering of 
scriptural passages. For some reason it gave 
olfence to the authorities, and was condemned to 
be destroyed. In 1593 he published a volume of 
eclogues, under the title of Idca^ the ShephertTs 
Garland^ which afterwards underwent consider- 
able revision. The first of his more important 
poems was Mortimeriados (1596), which he re- 
published (with many alterations) in 1603, under 
the title of The Baro^is^ Wars, As a whole this 
historical poem is somewhat deficient in interest, 
but it abounds in fine passages. En^andDs 
Heroical Epistles, first published in 1597, and 
frequently republished, written on the model of 
Ovid’s Reroides, has more polish and less in- 
equality than we find in many of Drayton’s works ; 
the versification is fluent and the diction choice. 
In Poeris, Lyric and Heroic (c. 1606 ), appeared the 
Ballad of Agincourtj the most spirited of Eng- 
lish martial lyrics. The first eighteen ‘songs’ 
or books of Drayton s greatest work, Polyolhion, 
were published in 1613, with annotations by John 
Selden ; twelve more songs were written later, and 
the complete poem appeared in 1622. This gigantic 
undertaking was the labour of many years. Dray- 
ton aimed at giving ‘ a chorographlcal description 
of all the tracts, rivers, rpountains, forests, and 
other parts of Great Britain ; ’ and expended on his 
monumental work a vast amount of learning, 
industry, and skiU. From the nature of the 
subject the poem could not fail to be to some 
extent monotonous ; but the monotony is amply 
relieved V ’the beauty of the pastoral descriptions. 
In 1619 Drayton collected in a single volume all 
the poems (with the exception of Polyolhion) which 


he wished to preserve. Eight years afterwards he 
published a new volume of miscellaneous poems, 
among which was the whimsical and delightful 
Nymphidia, the Court of Fatry, a triumph of in- 
genious fa|ncy. His last work, The Muses^ Elysium, 
appeared in 1630 ; it contains some pastoral poems 
of finished elegance. He died in 1631. There is a 
monument to him in Westminster Abbey, and the 
insciiption was probably by Ben Jonson. Diayton 
wrote many sonnets ; one of them ( ‘ Since there ’s 
no help, come let us kiss and part’) was pro- 
nounced by Rossetti to be ‘ almost the "best in the 
language, if not quite.’ He had a hand in not a 
few plays, including Bvr John Oldcasile and perhaps 
Henry VI. Selections have been edited by A. H. 
Biillen (1883) and Dean Beeching (1899). The 
1022 Polyolhion and other woiks have been re- 
piinted by the Spenser Society (1885-92), Nim- 
phidia, by Mr Brett-Smith (1921). See Oliver 
Elton, Michael Drayton (1905). 

Drayton-in-Hales* See Market-Drayton. 

Dreams have from all times aroused universal 
interest ; they have often decided the destinies of 
individuals and of nations. The wise man among 
the ancients was pre-eminently the interpreter of 
dreams, and the ability to interpret successfully or 
plausibly was the quickest way to royal favour, 
as Joseph and Daniel found it to be. Many ideas 
have been advanced to explain them. The belief 
was common among the ancients that they were 
due to the soul’s activities, the term soul sometimes 
being employed in a religious sense, and sometimes 
as synonymous with mind. Dreams have, in fact, 
done much to determine human beliefs concerning 
the nature of the soul and of its continued existence 
after death. Some thought that the dream was 
what the soul sees during sleep. The ancients, who 
deified everything, had a goddess of dreams, Brizo, 
who was worshipped at Delos. The Greeks and 
Romans were accustomed to lie down on skins in 
i^ecial places after religious rites and expected 
definite oracular pronouncements to be conveyed 
to them in this manner. On the other hand, the 
Odyssey refers to dreams as demons having their 
home on the road to Hades. Some were said to be 
shades of departed heroes which had been turned 
into benevolent or malignant beings. The ancient 
Hebrews knew that dreams originated inside the 
head ; that hunger and thirst produced dreams in 
which these desires were satisfied, and that they 
followed a multitude of cares. Like the heathen 
they believed that some dreams were divine inspira- 
tions, and applied to diviners for their interpre- 
tation. Paracelsus ( 1493-1651 ) attributed dreams 
to physical causes,' mental causes, astral influences, 
and spiritual agencies. It was not until the early 
part of the 19th century that views more in accord 
with modem teachings appeared. Gray, in his 
Theory of Dreams, in 1808 calls the dream ‘the 
work of the mind, sketches of the fancy, deriving 
its materials fr6m experience.’ 

To-day the nature of dreams is beginning to be 
properly understood. The problem during recent 
years has been studied with much enthusiasm by 
Freud and Jung and the psycho -analytical school 
of thought. These writers have done much to lay 
bare the psychological mechanism by which the 
dream is produced, and have placed the study of 
the dream on a scientific basis. According to Freud, 
dreams are not meaningless thoughts, but follow 
definite psychic laws and are replete with informa- 
tion of great psychological importance. He con- 
siders that no conscious experience is entirely Ipst j 
what seems to have vanished from the current , 
consciousness has really passed into a sub- conscious- 
ness^ where it lives on in an organised fonfr as real 
as if it were still part of the conscious pej«<^ahty. 
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Dreams are the awakening of these dormant com- 
plexes, and thus they are transfigured experiences ; 
they are, in fact, a manifestation of ordered mental 
experience. External stimuli may enter into the 
complex machinery of dream-formation, but only 
so far as to stir up some repressed element buried 
in the dreamer’s unconscious mind. The dream as 
remembered, i e. its manifest content, is merely a 
condensation of a number of hidden thoughts which 
represent its latent content. The latent content 
can only be discovered by an exhaustive analysis 
of the dream as remembered. Such an analysis 
shows that to effect such a transition from latent 
to manifest content, a great amount of work must 
have been performed by the dream ; this is termed 
the dream-work. 

The dream- work denotes the transference of the 
dream-thought to the dream-content, and thus it is 
not creative, it judges nothing, it decides nothing, 
and it develops no new fancies of its own. It merely 
prepares the matter for condensation, and, as the 
result of the other influences, it undergoes dis- 
placement and becomes refashioned for dramatisa- 
tion and explanatory elaboration ; thus a speech in 
a dream is never a new composition, it is merely 
ieced together out of speeches already made or 
eard. The words are copied, but the occasion of 
their utterance is overlooked and their meaning 
may be violently changed. The dream- work is only 
the first recognition of a group of psychical^ pro- 
cesses, to which must be referred the origin of 
hysterical symptoms, morbid dreads, and obsessions. 
T?lie more important of the various processes made 
use of by the dream- work are as follows : 

Dramatisation. —'T\ie dream has a dramatic char- 
acter, in which its events unroll themselves before 
the sleeper, and preserve this character even if the 
dreamer himself is one of the actors. This dramatic 
quality is a property of the dream itself, and is due 
to the necessity in large measure for expression by 
means of sensory images. Often these images are 
more vivid than those of waking life. It is j ust as if 
a political speech or legal address had to be trans- 
formed into pantomime. By far the greater part of 
the dream consists of definite images of sight and 
hearing 

S}/}7Wolisatton . — The relation between the under- 
lying motive of the dream and the form in which 
this motive is expressed requires a process of 
syinbolisation, the relation being of such a kind 
that the image of the manifest dream is a concrete 
symbol of the thought, emotion, or sentiment which 
forms its latent motive, e.g. motives connected 
with the dreamer’s safety may be represented by a 
weapon of defence. 

Condensation . — This process is one by means of 
which events which may range from those of the 
previous day back to the infancy of the dreamer, 
and thouglits and emotions connected with these 
events, find expression in the dream by some simple 
image or group of images. A vast body of experi- 
ence may thus find expression in perhaps only a 
single incident of a dream. By this means compo- 
site or mixed persons may be built up consisting of 
one feature of one person and another of another. 
This character is intimately connectsed with the 
question of interpretation. Only when the life- 
lustory of the dreamer has been thoroughly investi- 
gated from every point of view which can pos-sibly 
concern the dream is it likely that the correct 
interpretation is being approach^. Any im mediate 
aud obvious interpretation of a dream is almost 
certain to be false or at least incomplete. 

Displacement — Condensation necessarily involves 
some degree of displacement of interest. If several 
diffeient thoughts find their expression in a single 
image, certain interests arising out of one part of 
the latent content may be represented by an image 


with which they seem to have no natural connec- 
tion. If the dream contains a number of images 
symbolising* difibient dream-thoughts, the interests 
attached to one may be traiisterred to another. ' 
Freud attaches special importance to a form of dis- 
placement in which an emotional state which forms 
the most prominent motive of a dream finds expres- 
sion, not in the form which would seem to be its 
natural symbol, but in some apparently insignilicant 
image, e.g. a wish of the dreamer himself may find 
expression in the word or act of some other ])erson. 
On the other hand, iniddents which are really 
trivial may stand out prominently; the object of 
these is to hide something which is unpleasant to 
the dreamer. 

Sccondarj/ Elaboration . — This term is used to 
express that part of the dream- work by mean.s of 
which the manifest dream attains such sen.se aud 
intelligibility as it may possess, whereby it makes 
use of interpolations, alterations, distortions, and 
maskings of unacceptable ideas. A certain amount 
of elaboration takes place uii<*oiisciously { primary 
elaboration), but secondary elaboration is wludly a 
matter of eaily waking thought, aud is simply* an 
effort of the ctreamer to alter the dream to suit 
himself. Wishes and phantasies are not infi'c*- 
quently employed in this process, ami we may thus 
be shown directly the time core, of the dream, 
although distorted through admixitire with other 
matter. Dreams difier greatly in th(*ir (Iegr<«»‘ ot 
coherence and apparent rationality, <luo to diiler 
ences in the extent to which this process of .s<msory 
elaboration has been in action. 

Disguise and Ccnsor.^hip.--h\ view of th(' fact 
that experiences x’epressecl iiito the unct>n.scious are 
mostly of a painful nature, their rtduni to con- 
sciousness ,will again cause pain. The. iullmujce 
of conseiousnoss is thus exerted to prevent tlitdr 
return, and when they attempt to return in the 
dream, duo to the relaxation of conscious inhil)iti<»n, 
a psychic conflict takes place, resulting in a (Com- 
promise; by that they are allowed to enter, but 
only disguised by symwlisms and other distortions. 
This mechanism is termed the ‘censor.’ It 
supposed to scrutinise all that comes up fi^un the 
unconscious, and only allows that to pass whi(di is 
so distorted that its'real nature will not Us r(*cog- 
nised readily by the dreamer. Th(‘ fumdion of the 
censor is protection ; it protects tlse 8h*er»er from 
being awakened by tlioughts which would havts this 
effect if they came up from the unconscious in their 
real guise. According to this view, the nightmans 
is due to failure of the censor l>efore the ov<‘r- 
powering strength of some etuotional stress calling 
for expression. 

Wish-fidfilment.'^'SR^ pass now from the pro- 
cesses of the dream -work to the nature of the 
dream-thoughts \^dlich thus find expression. Freud 
eonsidere that every dream expresses the fulfilment 
of a wish. Many dreaum are undoubtedly ho. 
Others express other emotional states, such as 
anxiety, fear, or shame. 

The Bdle of believes that the wishes 

which provide the motives for the dream, and find 
their ideal fulfilment in it, arise iu the vast, 
majority of cases out of the of the sexual life. 
Emotions and sentiments based on the instimd of 
self-preservation may also supply motives for the 
dream. 

Dreams may thus be regarded as concealed reali- 
sations of repressed desires. They thus do foretell 
the future, but not the future which 'w^l occur, 
only that which we would like to occur. Dreams 
may be divided into three daases according to their 
relation towards the realisation of First, 

those which exhibit a mn-repm»ed, mn-emmded 
desire; these are best seen in cMIdveny wiiero tlie^ 
sleeping experience differs very Httte from thf* 
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waking experience, and the dream takes the form 
of the ungratihed desires of the day. Second, 
dreams Avhich express in vdiled form some repressed 
desire; these constitute by far the larger number 
of our dreams, and they require analysis for their 
understanding. Third, dreams where repression 
exists, but without or with but slight concealment 
These dreams are invariably accompanied by a feel- 
ing of dread, which brings the dream to an end. 
This feeling of dread replaces cl ream -displacement, 
which in dreams of the second class is prevented by 
the dream-work. Painful experience depresses the 
vitality, and thus tends to be repressed, i e. to 
disappear from conscious memory. Similarly, dis- 
tressing dreams, being immediately repressed in the 
waking state, are not remembered. 

In contrast to those who assume that sleep is 
disturbed by dreams, the function of the dream is 
to act as the guardian of sleep. This is clearly seen 
m the dreams of children. The bad child who 
wishes the moon to play with wakes up at night 
crying for it ; the good child remains asleep and 
dreams he has the moon and is playing with it. 
The dream which realises his desire is believed 
during sleep ; it thus removes his desire and makes 
sleep possible. The adult’s dream is not so simple, 
because he has learnt the futility of desire, ancl 
thus it is rare for him to have his wishes realised 
during sleep in the short psychical way. The 
dream may also prolong sleep by preventing the 
dreamer being disturbed by external stimuli, e.g. 
a noise intended to waken the dreamer may be 
interpreted into the dream in some pleasant form, 
such as applause, a dinner-bell, or some similar 
pleasing event, which is fitted naturally into the 
dream and allows sleep to continue. The dream 
also may have a protective function, and suspend 
sleep at the proper time. It acts like a conscientious 
night-watchman, who first quells the disturbance 
so as not to awake the citizen, but equally does his 
duty in awakening the street if he finds the trouble 
too serious to cope with alone. That the senses 
aroused during sleep influence the dream is well 
known, but the stimulus is not properly recognised 
in the dream, and is intermingled with a number 
of indefinite interpretations Thus it is told of 
Dr Gregory that he dreamt of ascending the crater 
of Mount Etna after having gone to sleep with a 
bottle of hot water at his feet. A French observer, 
Maury, had a series of experiments conducted on 
himself. When his lips and nose were tickled 
with a feather he dreamt that the skin of his face 
was being torn off with a jiitch-plaster ; pinching 
the back of his neck made him dream of a doctor 
who had blistered him there in his infancy. 

A striking confirmation of the truth of Freud’s 
interpretation of dreams is found in their resem- 
blance to another aspect of human thought and 
action, namely, the primitive culture of savage 
peoples- These two manifestations of the human 
mind have this much in common, that the mechanism 
by which dream-thoughts find expression has the 
same general characters as those which have pro- 
duced the rites and customs of savage man. Botli 
arise in the unconscious, and the phenomena com- 
pared both belong to the realm of mind, the one 
individual and the other collective. The dream is 
the expiession of the infantile mentality of the 
individual ; savage rites and customs are the expres- 
sion of the primitive or infantile mentality of the 
race. The determination of social behaviour by 
the unconscious is not confined to rude culture, but 
is only somewhat tnorej obvious in it than among 
more highly civilised peoples. It may be noted, 
however, that much the same might be said of the 
dream as compared with the waldng thoughts of 
the day. We have every reason to bmieve tnat ouc 
waking thoughts are largely determined by die 


unconscious. It is chiefly the greater obviousnesfe 
of its determination by the unconscious which is. 
cliaracteiistic of the dream. 

Among barbarous peoples the place occuiued by 
the history and science of the civilised is taken 
by the myth. The myth is a means of recording', 
knowledge of the unconscious past, and reveals the 
unconscious liistoiy of the lace just as the dieam 
does of the individual. They come into being 
til rough the action of laws very similar to those 
which produce the dream. 

Ceitain drugs give a specific character to dreams^ 
e.g. opium, cocaine, cannabis indica, and alcohol, 
depending on whether tlie drug is an excitant or a 
depressant, and on the mentality of the individual. 
The magnificent visions of the opium-eater have 
been made familiar by the classical account of 
De Quinccy. 

Literatuee.— F reud, The Interpretation of Dreams 
(1913), On Dreams (1914); Bergson, Dreams (1914); 
Rivers, Dreams and Primilive Culture (1917); Jung, 
Analytical Tsycliology (1917); Walsh, The Psychology 
o/ Dreams ( 1920). 

Dredge, a machine used for bringing up front' 
the bottom of lakes, or of the sea, specimens of the 
organisms and plants which exist there. A rude 
species of hand dredge appears to have been in use 
from the earliest times, and is still employed among 
the peoples of the Pacific islands, an improved form 
being common in all civilised countries possessing 
a seaboard. As a means of scientific investiga- 
tion the dredge was first used by Mliller, who, 
before 1779, had made systematic investigations^ 
into the deej^sea fauna and flora oft* the coasts of 
Norway and Denmark. Other natuialists wei e not 
slow^ to recognise the value of the results tliupp 
obtained, and the dredge was extensively employed 
by the principal scientific men of the period, among 
whom Forbes especially deserves mention, although 
it was some time before its full value was known. 

For ordinary purposes, and for use where the 
water does not exceed 100 fathoms in depth, Dr 
Robert Ball’s dredge ( 1838 ) 
is generally recognised as 
most useful, Writh slight 
modifications, ifc continues 
to be employed in preference 
to other forms. The frame 
is 1^ feet long, with scrapers 
not more than 3 inches wfltle, 
and so placed tliat the dis- 
tance across the scraping 
surfaces is between 7 and 8 
inches; these scrapers are 
connected by the frame- 
ends, made of bar iron 
five-eighths of an inch in 
diameter. Two curved h'on 
arms (a, a in fig.) are fixed 
to the extremities of the 
cross-bar by means of ‘ eyes, ’ 
which allow the arms to 'fall 
down over the mouth of the 
dredge. Tlie bag is secured 
to the thick innei end of 
tlie scrapers by means of an 
iix)n rod and stout iron rings 
( &, 5 in fig. ). This bag may 
be of any depth, but 2 feet will be found very 
convenient ; it ought to be hand-netted, from stoufe 
twine, and the lower end lined' with coarse canvas^ 
to prevent the escape of the more minute animals 
and’ plants. All the materials used in* the con- 
structioaof a dredge, the iron ^eoially, 
be the very best quality. Gaptain €^vex> oir 
ikitPoreumne ( 1869~7&), invented the use ol hemjfr 
tangles Gialf-a-dozen fastened to* an woln ’rod 
attached to the bottom, of the dredgCji dr behind 
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it), and found them very successful in sweeping 
tlie bottom of objects which did not find their way 
into the dredge. 

In the cruises of the BlaLs (1877-80), a case of 
stout canvas was used to cover the dredge, with 
the result that the most delicate organisms were 
brought up entirely uninjured, even after the 
machine had been dragged along rough ground for 
some time ; the cover was also found to preserve 
the net from injury by contact with sharp rocks. 
In dredging, before the net is let down, the depth of 
the water should always be ascertained by casts of 
the lead, when not already approximately known, 
and, whenever practicable, a deep-sea thermometer 
ought to be used in conjunction with the lead, 
and the temperature of the water, which has^ a 
more important bearing on the distribution of life 
than is generally supposed, carefully observed and 
recorded. The rope attaching the dredge to the 
vessel ought to he tested before use, as any failuie 
in it may lead to the loss of the dredge and its 
contents, and must be kept sufficiently slack to 
prevent its snapping from any sudden lerk. The 
length let out should be, as a rule, double the 


depth of water, to avoid danger of breakage from 
ordinary causes. If, however, the water be under 
30 fathoms, the length of rope ought to be three 
times the depth. The boat fiom which dredging 
operations are cairied on should al\vaj.s be kept 
moving, but very slowly. Wire-rope is u.s(‘<l for 
deep-sea work with large vessels. 

Dredger^ a machine for clearing out or deepen- 
ing harbours, canals, river channels, &c. Some- 
times a channel can he deepened by natural scour 
assisted perhaps by training -walls, but when a 
large quantity of hard material has to be removed, 
dredging has often to be adopted. The material 
is pumped up or raised by buckets or grabs, dis- 
charged into barges, and removed to the place of 
deposit. The cost of dredging is very variaTde, and 
prior to 1914 might work out at from lid. to Is. Gd. 
per ton ; the larger sum might occur in the case of 
small quantities and with hired plant and when the 
place of deposit was some distance away. Repairs 
and maintenance expenses form a heavy item in 
the cost of dredging operations. 

There are many types of dredger suitable for 
different circumstances-— bucket -ladder dredgers, 
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grab, suction, rock-breaking, and eroding dredgers, 
of which the first-named is the most common. As 
shown in the diagram, the upper tumbler, T, is 
made to rotate by powerful gearing worked by the 
engines, and this gives motion to the chain to which 
the buckets are attached. The bucket-ladder, L, is 
raised and lowered by the topping-lift, H, and the 
lower end can project before the bow, and so cut 
a passage for the vessel through a dry bank. 

A bucket -dredger at worjfc must be securely 
moored by bow and stern chains or steel wire-ropes 
run out from each bow and quarter. The system 
of cross-dredging is generally adopted. The vessel 
is moored at one side of the bank to be dredged, 
the ladder is lowered so as to take a cut, and the 
one set of side-chains are hove in and the opposito 
set paid out. When the bank has been crossed, 
the bow-chain is hove in perhaps 12 feet, and a new 
cut is carried across, ana so on till the required 
depth is reached. By means of shoots the dredg- 
ings are discharged into baiges lying alongside, 
when these are filled they steam to the plaw of 
deposit— usually in deep water or out at sea— and 
the stuff is discharged by opening ihe hopper-doors 
in the bottom of tjhe vessels. The barge-loading 
dredg^c wdirks ; eacpeditiotisly, as it' dredges and 
fills barges continuously j in the case of the nopper- 
dredger, which dispenses with baages^ 1h.e drei^ing 


is entirely suspended while steaming away t(» the 
place of deposit, and time is also lost in dropping 
and picking up moorings, particularly in stormy 
weather. But eiich system 1ms its advantage 
according to circumstances. 

A bucket-ladder dredger, built in 1914 for deepen- 
ing the Clyde below Port Glasgow, was 107 feet long, 
^ feet beam, and 11 feet deep. In ordinary dredg- 
ing material it could lift 600 tons per hour from a 
depth not exceeding 42 feet. Two sets of buckets 
were supplied, the one for hard boulder clay with 
buckets of 7 cubic feet capacity each, and the other 
for softer clay and sand with buckets of 18 cubic 
feet capacity* The vessel was self-propelling, and 
cost £21,000, but bucket-dredgers are mode of much 
larger size and power than this vessel. Two hopper- 
barges, costing £16,000 each, were required to cany 
the dredged material some 12 miles away. These 
barges conveyed 1200 tons of material, and steamed, 
when loaded, at about 10 knots. 

Grab-dredgers are used chiefly in soft material, 
and consist of a bucket suspended from the end 
of an arm* The backet, by its weight, Is forced 
into the material, and is opened and dijeed* ^ a 
special arrangement of chains. The lystem of 
suction-dredging is also largely adopted in dredg- 
mg soft nmterial. A long pipe, flttetf with a noade. 
IS inserted into the sand, which is pumped up and 
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discharged either into barges or on to the shore 
through long pipes. Rock-dredging operations are 
tlie most expensive. When soft rock has to be 
removed, this may be done by claws attached to 
the buckets of a powerful dredger. If the rock 
is too hard for this method, it may be broken up 
either by blasting or by heavy rams— in principle 
huge chisel-pointed hammers weighing several tons 
eami — and afterwards removed by grab or by 
bnckets. The eroding-dredger is the simplest form 
of dredging- machine By its means the material is 
loosened and left to be transported elsewhere by the 
current Dredgers, combining several types, are 
frequently constructed. 

I>red Scott CasCt brought before the suprenie 
court of the United States in 1856, was the case of 
a negro^ called Dred Scott, who with his wife and 
two children had been held as slaves by a Dr 
Emerson in Missouri. On returning thither, Scott 
and his family claimed to he free, as having resided 
with their owner in Illinois and Minnesota. The 
deci.siou was hostile to their claim, and they were 
held to be still slaves. See Slavery. 

Dreis.sena, a genus of bivalves, in the mussel 
family (Mytilidie), peculiar in having the mantle 
halves almost completely united. One species [D, 
pulymorplm) deserves notice, since, from its home 
in the Black Sea and Caspian, it has travelled we&t- 
waid on .ships or logs, and has nowestablislied itself 
in many European (including British ) estuaries and 
canals.' 

Drelincourty Charles, a French Protestant 
divine, was born at Sedan in 1595, and was fioni 
1620 a pastor near Paris, where he died in 1669. He 
wrote, among other works, a book that was trans- 
Lited and frequently reprinted in English, under 
the title Gomolabiom against the Fear of Deaths 
See Defoe. 

Brcil^the^ a frontier province of the Nether- 
lands, boi dering on Hanover ; area, 1030 sq. m. ; 
population, 210,000. It is the least populous pio- 
vince in the kingdom. The soil is in general poor, 
only about one- half of the surface being capable of 
c\iltivation, the remaining portion covered chiefly 
with heath and inoiass. The inhabitants are 
chiefly employed in agriculture, pastuiage, and in 
digging and exporting peat. 

Drepanum. See Trapani. 

Dresden 9 the capital of the republic of Saxony, 
is situated in a charming valley on the Elbe, 116 
miles SB, of Berlin, and 62 ESE. of Leipzig. The 
Altstadt and Friedrichstadt on the left bank of 
the Elbe, and the Neustadt and Antonstadt on the 
right or northern bank, are united by several 
bridges, including tlie Augustas Bridge, rebuilt 
1906; the Albeit Bridge, erected in 1875-77, a 
masterpiece of architecture ; and the Marienbriicke, 
which Is at once a railway and a carriage bridge. 
Dresden is a pleasant and attractive, though not 
exactly a beautiful town. It contain.s several open 
squares, and is embellished with statues and public 
gardens ; and the Briihl Terrace, on the south bank 
of the Elbe, originally laid out by Count BrUhl in 
1738, is a charming promenade, on which in 1889 
extensive improvements were made. Its architec- 
ture and splendid art collections, and its artistic 
and educational reputation, render Dresden one of 
the pleasantest and gayest of the smaller residential 
continental towns. 

Dresden occupies an important position in the 
history of art, especially as the cradle of rococo 
art, which culminated here about the middle of 
the 16th century. Herder called it the German 
Florence. The Academy of Art, opened in 1764, 
and specially famous for drawing and architecture, 
the choir in connection with the Roman Catholic 
church, and the Conservatory of Music, are all of 


no small importance to the progress of art at the 
resent day. Scientific, educational, sesthetic, and 
enevqlent institutions also abound in the town. 
The museum, one of the finest specimens of modern 
architecture, built by Semper in 1847-54, contains 
collections of engravings (400,000 examples) 
and drawings, besides the famous picture-gallery. 
The last, which owes its origin chiefly to Augustus 
III. of Saxony, who purchased the Modena gallery 
in 1745, is one of the finest collections out of Italy, 
and^ contains about 2400 paintings, mainly by 
Italian and Flemish masters. The gem of the 
collection is the ‘Sistine Madonna,’ by Raphael 
(see Piacenza) ; other masterpieces being Titian’s 
‘ Tribute Money,’ and Correggio’s ‘ Magdalene ’ 
and ‘ La Nofcte.’ The so-called ‘ Holbein Madonna,’ 
often ranked second among the treasures of the 
gallery, is now admitted to he a replica, the origi- 
nal being at Darmstadt. Adjoining the museum 
is the Z winger, a remarkable lococo building of 
1711-22, designed as the vestibule of an elaborate 
palace, o'f which, however, no more was ever built. 
It now contains valuable collections of casts, 
zoology, mineralogy, and mathematical and philo- 
sophical instruments. The Jolianneum, erected as 
royal stables at the end of the 16th century, now 
accommodates the historical museum, founded in 
1833, the gallery of arms, and the priceless collec- 
tion of porcelain, which embraces 15,000 specimens. 
The Augustenm, or collection of antiquities, chiefly 
Roman objects of the Imperial times, and the 
Public Library, are deposited in the Japanese 
Palace, built in 1715 in the Neustadt. The library 
contains over 400,000 volumes, 20,000 maps, and 
4000 MSS., and is particularly complete in the 
departments of literary history and classical 
antiquity, as well as in histories of F]-ance and 
Germany. The ‘Green Vault ’in the royal palace 
contains a valuable collection of precious stones, 
pearls, and curios, and ai tides in gold, silver, 
ivory, &c. The cabinet of coins is also pieseived 
in the palace. The list of art tieasuies in Dresden 
may be closed with the collection of antiques 
( chiefly ecclesiastical ). and the gallery of cahts of 
the works of the sculptor Rietschel, both in the 
‘ Lustschloss,’ erected lu 1680, in the Grosse Gaiten, 
a handsome public park, 350 acres in extent. 
Among the important Duildings not yet mentioned 
are the royal palace, a large edifice, begun by 
Duke George iu 1534, completed in 1890-1902 ; the 
prince’s palace, erected by Augustus II. in 1718 ; 
the Briihl Palace, now the Standeliaus ; and the 
magnificent new tlieatie (1871-78), designed by 
Bemper, Of the churches, the finest are the 
Frauenkirche (1726-34), with a lofty dome and 
lantern 320 feet ha height; the Roman Catholic 
church (1737-56), in an elaborate baroque style, 
adorned on the exterior with sixty-four statues ; 
tlie Sophienkirclie (1351-57), restored and provided 
with towers in 1865-69 ; and the Kreuzkircbe, the 
largest church in Dresden, rebuilt 1764-85, and 
again after being burnt down in 1897. The Syna- 
gogue (1838-40), by Semper, is worthy of mention. 
There is a technical high school. 

The most important industries are the manu- 
factuies of gold and silver articles, aitificial flowers, 
machinery, chemicals, paper-hangings, painters’ 
canvas and colours, chocolate, glass, pianofortes, 
photographic apparatus, cigarettes, straw-plaiting, 
brewing, and market -gawening. The so-called 
* Dresden china ’ is manufactured not at Dresden 
but at Meissen (see Pottery). A considerable 
trade is parried on by means of the Elbe, which 
is also Enlivened by numerous small passenger: 
steamers. Pop. (1871) 177,087 ; (1885 ) 246,086; 
(1890 ) 289,844; (1910) 548,308; (1919; 587^748. . 

The oldest pait of the town (originally Slavonic) 
was on the right bank of the river, bpt having heeu 
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rebuilt after a fire in 16S5, it lias since been known 
as the Neustadt. Henry the Illustiious made 
Dresden his capital in 1270, and after the division 
of the Saxon lands in 1485 it became the seat of 
the Albertine line, and its piosperity increased. 
Several sovereigns contributed to its embellish- 
ment, as Augustus L and Augustus IL It suffered 
severely, however, during the Seven Years’ War, 
and again in August 1813, when the ainiies of the 
allies gatheied from all sides towaids Diesden. 
Tlie assault was made on the 26th, but was beaten 
back by Napoleon; and the allies retreated. 
Napoleon did not quit the city till the 7th Oct., 
leaving nearly 30,000 men behind. As all access 
was cut off by the Russians, the city suffered from 
famine, and capitulated on 11th Nov. The revolu- 
tion of 1849 also did great damage to the town. 
Dresden was occupied by the Prussians in 1866. 
Since that period great and numerous improvements 
have been effected, and the city has been extended, 
especially in the south-eastern suburbs, known as 
the English and American quarters. 

Dress. See Fashion. 

DreilX, a town of France, in the dep. of Eure-et- 
Loir, on the Blaise, 27 miles NNW. of Chartres by 
rail. It lies at the foot of a hill crowned with the 
ruins of the castle of the Counts of Dreux. From 
among the ruins rises a beautiful chapel, erected 
by the mother of Louis- Philippe in 1816, to which 
were removed in 1876 the remains of the king and 
others of the Orleans line who had died in exile. 
The town-hall and the parish church are both good 
specimens of Gothic. Pop. 11,000. Dreux is the 
ancient Dmocassis. In 1562 the Constable Mont- 
morency defeated the Huguenols here. 

Drew, Samuel ( 1765-1835), the ‘ Cornish meta- 
physician,’ was born at St Austell, and had been a 
smuggler and shoemaker when in 1788 he became 
a Wesleyan preacher. He died at Helsbon, 

Dreyfus, Alfred, born in 1854 at Miilhan- 
sen in Alsace, the son of a rich Jewish manu- 
facturer, migrated in 1874 to Paris. He was an 
artillery captain, attached to the Geneial Army 
Staff, when in 1893-94, charged with delivering to a 
foreign government documents connected with the 
national defence, he was court-martial led, degraded, 
and tiansported to the Cayenne lie du Dhible. 
The efforts of his wife and friends to prove him an 
innocent victim of malice, injustice, and forgeiy 
plunged France into a chaos of militarism and 
anti-Semitism, He was brought hack to France in 
1899, retried at Rennes, reconvicted 9th September, 
sentenced to ten years’ imprisonment, but immedi- 
ately pardoned. ^ The proceedings against him were 
finally quashed in July 1906, and ho was reinstated 
in the army as major. He was given the Legion 
of Honour in 1919. See the article Zola. 


Dreyse, Johann Nikolaus von (1787-1867), 
born near Erfurt, worked as a locksmith in Ger- 
many, and in a musket-factory in Paris 1809-14. 
He then founded an iioiiwaie factory in Sommerda, 
and commenced the manufacture of jiercussion-caps 
under a patent in 1824. In 1827 he invented a 
muzzle-loading, and in 1836 a hreech-loading needle- 
gun, which was adopted in the Proasian army in 
1840. In 1864 Dreyse was ennobled. 

Brieseh, Hans, physiologist, and professor of 
Philosophy at Heidelberg was bom at 

Kreuznach in 1867. His works on tke organism, 
vitalism, individuality, &c. hove translated. 

ClEEAT, the chief town in the Wolds. 
East Riding of Yorkstee, 11 miles K of Beverlw 
byx^, IS ooameeted wiih Hall, 1% miles to the 
soutl^ ^ a nawigabife eaaiali The sturoundmg dis- 
tnot is'feiriae, titod the town has a ebnsidefabte com 
and ca4#ei . manufactures of fioux 

toseedrcako} aasd arliAdar manures. Fop. ^700 ' 


Drift, a name formerly given to houhler-clay, a 
deposit of the Pleistocene epoch. More fully, it 
was called the Northern Drift, Glacial Drift, or 
Diluvial Drift, in allusion to its supposed origin. 
The old river-gravels of Pleistocene age 'svere also 
often termed river-drift. The term diift has now 
fallen out of use. For an account of the deposit's 
formerly termed drift, see Boulder-clay, Pleis- 
tocene System. For the drift-men, see ]\Ian. 

Drift-wood is wood carried by tides and cur- 
rents to a distance from its native locality. Thus 
the shores of the Faroe Islands, Iceland, S:c. are 
often strewn with logs brought by the Gulf Stream. 
Fragments of diift- wood occur as fossils in many 
geological formations, as in the Carboniferous Sand- 
stones, the Chalk, the London Clay, &c. 

Sand-drift is sand driven and accumulated by 
the ’wind. Deposits thus formed are occasionally 
found among the stratified rocks, but compared 
with other strata they are few, though, from their 
anomalous character, an acquaintance with tlieir 
phenomena is of importance to the geologist. As 
a lule, the mineral ingredients of wind-blown sand 
are better rounded than the grains of an aqueous 
accumulation of sand — the latter .being carried in 
suspension, and thus to a large extent escaping the 
mutual trituration to which the former ar<* sub- 
jected. Moving sands are at the present day, in 
many places, altering the surface of the land." ^ In 
the interior of great dry continents, as Afri(\M, 
Asia, and Australia, extensive districts arc covercul 
with moving sands. The continuous lilowing of a 
steady wind in one direction often covers a rich 
tract ‘with this arid material. But th<^ iniluentH* 
of the wind on loose sand is most evident along low 
sandy coasts, where hills, called ‘chnios,’ are fonmul 
enthyy of it ; they sometimes attain aex>nsidorable 
lieighti^ as much, for instance, as 200 or 3(X) feet. 
Dunes (q.v.) are advancing on the French coast, s of 
the Bay of Biscay at the rate of alwmt 60 fet^t per 
annum, covering houses and farms in their pro- 
gress. Similar accumulations are forming on the 
coasts of Elgin, Cornwall, Wexford, and otlier parts 



Section of Gulbiu Sandhills. 


of the Bnti.sh Isles. The (Julbin Sands, in Elgin 
anti Nairn shires, cover a large district which at a 
period not very tlistant wm rich arable land. The 
prevailing wind is from the west, hence the hills are 
slowly moving in an easttndy direction, at tlui rate 
of a mile in somewhat less than a huntlred years. 
A sin^lar stratilication eicista in these hills. The 
prevailing w^est wind lifts, or rather rolls the par- 
ticles of sand up the gentle incline of the western 
aspect of the hill, until they reach the summit, 
where they fall, fonning a steep declivity to the 
east, equal to the angle of repose for sand. A 
shower consolidates the surface of the new lied, or 
a land-breeze carrying fine dust separates it bv a 
veiy thin layer of finer material from the one that, 
follows, ana thus, as the hill moves eastward, a 
regular series of strata is formed at a high angle, 
as is shown by the diagram. The progress of the 
hffl is represented hy the dotted outime. Little 
can be done to arrest the progress of these devas- 
tating sand-drifts. It has recommended to 
plant Oc^rhs aremria and similar sand-loving plafits^ 
which have long creeping roots; they ce^rfasiinly 
check to a considerable extent the infiuence^ of the 
wind. A great forest of sea-pine sOven nofles b 
width has since 1789 been maantalxxed sdemg ijie 
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sand-dunes of the French Landes (q.v.), with great 
benefit to the country inland. 

[Cynocephahis leucophceus)^ a species of 
Baboon (q.v.), a native of Guinea, similar to the 
mandrill, but rather smaller and less ferocious. 

Brill is a general name for the exercises by 
which soldiers and sailors are made efficient. In 
the army, there are three classes of drill. First, 
‘ setting-up ’ and ‘ gymnastic ’ drill, to impi’ove the 
physic^ development of the recruit; secondly, 
sword, lance, and bayonet exercises, gun-drill, 
riding, driving, streLcIiei, shelter - fcrench, and 
repository drill (the tecliiiical name for shifting 
heavy 01 dnance), &:c., to teach him to handle his 
arms, horse, or tools to the best advantage; thhdly, 
marching, squad, company, squadron, battery, 
battalion and brigade drill, <&c. , to enable the men 
composing these various bodies to act together. 
After some weeks of such diill, there are added 
tactical exercises, such as signalling, outposts, 
skirmishing, which complete the instruction of the 
recruit. An ordinary recruit requires about four 
months’ drill to become efficient in the infantry, 
two years’ in the cavahy, and three in the artillery. 
In the navy, the drills vary in the same way with 
the nature of the duties requiied. 

Brills. See Boring 
Brimys. See Winter’s Bark. 

Brinking^ Usages. See Toasts. 

BrinkwateFf John, born in 1882, worked in 
insurance offices, and from 1903 published reflective 
poems {Swords and Ploughshares, Olion Pools, 
Tides, Loyalties, Seeds of Time, Preludes), studies 
of William Morris and Swinburne, and plays in 
verse and prose, Abraham Lincoln (1918), a sort 
of chronicle play, proving a great success on the 
stage. Mary Stuart, Oliver Uromwell, Robert E. 
Lee, were later achievements in this refractory 
kind. He was one of the promoters of the Bir- 
mingham Repertory Theatre, 

BripStoae^ a projecting moulding or tablet 
placed over the head of a Gothic doorway or window, 
originally to throw off the water (whence it is also 
known as a water-table or weather -moulding), 
latterly as an ornamental appendage, serving to 
enrich and define the outline of the arch, and 
applied internally as well as externally. Rmskin 
points out that the dripstone is one of the chief 
features which distinguish the style of the rainy 
north from that of the more sunny south. 

Briving (see Coaching, and Riding and 
Driving). Ddving vehicles or riding fuiiously 
and recklessly in a public place, to the danger of 
the lieges, is an oifence at common law in Eng- 
land, and may he prosecuted as culpable neglect 
of duty according to the law of Scotland. It has, 
however, been made a statutory offence, and many 
acts have been passed under which prosecutions 
are now as a rule brought. In the United States, 
Lirious driving in cities generally is a misde- 
meanour punishable by fine and imprisonment. 
In the absence of State laws, municipalities regu- 
late the rate of driving. 

Broglieday a seaport, and, till 1898, county of 
itself, in the south-east of County Louth, built 
mostly on the north bank of the river Boyne, 
4 miles from its mouth, 32 N. of Dublin by rail, 
and 81 S. of Belfast. The Boyne is crossed here 
by a railway viaduct 95 feet high. There are linen 
and cotton manufactures, ironworks, tanneries, 
breweries, and salt-works. It has a considerable 
export trade, chiefly with Liverpool (140 miles 
distant), in corn, meal, flour, cattle, linen, hides, 
butter, and eggs. Vessels of 500 tons reach the 
quay, and barges of 60 tons ply 19 miles up the 
Boyne to Havan. Pop. ( 1851 ) 16,846 ; ( 1891 ) 11,873 ; 


(1911 — as extended in 1896) 12,425. Up to 1885 
Drogheda sent one member to pailianient. From 
the 14th to the 17th centuiy, Dioglieda (often 
called Tredah) was the chief militaiy station in 
Leinstei’. Poynings’ laws weie enacted heie in 
1494, and about the same time a mint was set up 
In 1649 Cromwell stormed the town after a des- 
perate stiuggle, and for a stern lesson to the Irish 
put its stubborn ganison to the swoicl. Drogheda 
feuriendered to William III. the day after the 
battle of the Boyne (q V.). 

Brohobycz, a town of Poland, in Eastern 
Galicia, 60 miles SW. of Lemberg by lail. It has 
extensive salt-works, 'petroleum-works, and dye- 
works. Pop. 27,000, half of whom are Jews, 

Broii;S9 Admiralty. See Admiralty Droits. 

Broitwichf a municipal borough in Worcester- 
shire, on the Sahvarpe, 6 miles NNE. of Worcester. 
It is a railway junction, and is connected by canal 
with the Severn. Originally a Britisli town, and 
piobably the Roman Salince, it was first known as 
Wych, irom the salt-springs, to which Dioit was 
afterwards piefixed, expressing a legal right to 
them. Its salt trade has been famous from remote 
times. Pop. 4600. Dioitwich sent one member to 
parliament until 1885. The admirably equipped 
saline baths are visited by thousands. 

BrOinef a department of France, on the east 
bank of the Rhone, to the south of the department 
of Isere. Area, 2508 sq. m. Pop. (1866) 324,231; 
( 1921 ) 263,509. The suiface is generally hilly, and 
even mountainous in the east, where spurs of the 
Alps rise to a height of 5900 feet ; and, except in 
the Rhone valley, the soil is not very pioductive. 
Dr6me is traversed by a number of amuents of the 
Rhone, the most notable being the Is^re and the 
Drdme (75 miles), from which the department 
takes its name. Along the Rhone, however, 
where a Mediterranean climate prevails, the 
almond and olive flourish, though an occasional 
crop is lost from frost, and oil-nuts and the mul- 
berry are extensively grown. Also, the cultivation 
of the vine was an important industry before the 
ravages of the Phylloxera affected it; Hermit- 
age and the white wine Clairette de Die were- 
especially famous. Wheat, potatoes, and melons 
are produced in large quantities, and the cultiva- 
tion of truffles 
has become 
noteworthy. 

Coal, cement, 

'and potters 
clay are found ; 

I and there are 
■manufactures 
of silk, woollen, 
straw, and iron 
goods, pottery, 

; paper, leather, 
and glass, be- 
sides an active 
trade in the 
raw products 
of the district. 

The depart- 
ment is divided 
intothefourar-^ 
rondissements 
of Valence, 

Mont^limar, 

Dte,andNyons, 
with the towm 
of Valence for Dromedary., 

capital. ' , , 

Bro!iiiedary 9 a swift yariety of the oneThnpjieiA , 
camel {Gamelus dromsdmiuA)^. beariiag^ tib» 
relation to it as racse-horse to cartrhoi^e.,^ OT isMal 
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®ac6 IS a trot, wliioh, inth terrible joltings to the 
rider, can be maintained often at the rate of nine 
miles an hour for many hours on a stretch. A 
ionrney of 600 miles can be performed at a slower 
rate in five days. After running for twenty-four 
hours, when in good condition, the dromedary is 
refreshed with a fnigal meal of barley and powdered 
dates, along with a little water or camel’s milk, and 
is then ready for another day of it. A gallop is a 
pace for which the dromedpy is not adapted. 
Many varieties — e.g. for racing — are reared, and 
white forms are much prized in some parts of the 
East. Though now distinctive of North Africa, 
the dromedary seems to have been unknown to the 
ancient Egyptians. For general information, see 
Camel. 

Droittore^ a town, with linen manufactures, in 
the north-west of County Down, on the Lagan, 17 
miles SW. of Belfast by rail. Pop. 2400. It is 
■still the seat of a Roman Catholic diocese, as it 
was also of an Episcopal till 1842, when it was 
united with Down. Jeieuiy Taylor and Thomas 
Percy were bishops of Dromore. 

Drone. See Bee. 

Drontheiin. See Trondhjem. 

Dropsy (Gr. hydrops^ from hydor, ‘water'), a 
class of diseases always of serious import, though 
not often, perhaps, directly fatal. Dropsy is rather 
a symptom than a disease ; it consists of the effu- 
sion of watery fluid from the blood into the skin 
and subjacent textures, or into the cavities of the 
body. When the effusion is chieiiy in the .super- 
ficial parts, the dropsy is called Anasarca {ana, 

‘ upon,^ sarx, ‘ the flesli ’ ) ; when it is in tho abdo- 
men, it is termed Ascites j 'when in the space 
around the lungs, Hydrothorax. Drop.sy most 
commonly depends on disease of the Heart (q.v.) 
or Kidneys ( q. v. ) j in cases of ascites, the liver and 
spleen are often at fault. The tieatinent of dropsy 
is chiefly by Diuretics (q.v.) and othbr evacuaut 
remedies, which remove the fluid from the te.xtures 
by unloading the blood of its excess of serum. In 
-other cases, where tlie power of the heart is at 
fault, cardiac stimulants are given. In all cases, 
the internal or^mns should he, if possible, submitted 
to a strict medical examination, and the treatment 
regulated accordingly. Mechanical means are also 
frequently used to relieve the ])atient of the fluid- 
in the case of the cavities of the body, Tajiping 
(q.v.); in the cellular tissue either free incisions, 
or small tubes inserted through the skin, by wdiich 
the fluid is allowed gradually to drain away. 

Dropwort. See Spiraea, and Water Drop- 
wort. 

Droseraceap, a fimall order of archichlamy- 
'deous dicotyledons allied to Saxifrages, and in- 
■eluding about 100 si)eeies. They are small her- 
baceous plants, generally inhabiting marshy ])laces, 
with leaves frequently circinate in bud, and usu- 
ally covered with glandular processes or hairs. 
’Theseare very frequently adapted to the capture and 
digestion of insects. See INSECTIVOROUS PLANT.S. 
Drosky. See Carriage. 

Drosophila. See Fruit-ply. 

Drouet, Jean Baptiste, Comte d’Erlon, 
French marshal, was born 29th July 1765, at 
^ Rheinis, entered a regiment of volunteers in 1792, 
and took part during the y^rs 1796-96 in the 
campaigns of the Moselle, Meuse, and Sambre. 
His conduct in the Peninsular war was highly dis- 
tinguished. After the fall of Napoleon, the iiour- 
bons gave him, the com^nand of the 16th division, 
but he was shortly after arrested on the charge or 
co^pinhg again^ the royal family. , On the .return 
of NaDoleoh from Ell^, he contrived to seize the 
-citadel of lille, in which he bad been imprisoned, 


and held it for the emperor, who made him a peer 
of France. At the battle of Waterloo he com- 
manded the first corps d'ariMc. After the capitula- 
tion of Paris, he fled to Bavaria, 'where he resided 
until the July revolution, when he returned to 
France, and received in 1832 the command of the 
aimy of Vendee. During 1834-35, he held the 
important office of governor-general of Algeria, 
and in 1843 was elevated to the rank of marshal. 
Drouet died 25th January 1844.— JEAN Baptiste 
Drouet (1763-1824) was a zealous revolutionist of 
the extreme Jacobin section ; and Louis Drouet 
(1702-1873) was a very famous flute-player. 

©roayn de Lhuys, J^douard, a French 
statesman, born in 1805, was attached to the em- 
bassies at Madrid and at the Hague. In 1340 he 
was placed at the head of the commercial depart- 
ment under the Minister of Foreign A flairs^, and 
shortly after was elected deputy for Meluii ; but he 
afterwards was deprived of his office liecauso of 
his opposition to the government. Under Louis 
Napoleon’s presidency he became Minister of 
Foreign Affairs, and in 1849 went to London for a 
short time as ambassador ; after the coup d'Hiit he 
became one of the vice-presidents of the Imperial 
Senate, and again Minister of Foreign A flairs. 
Being disappointed at the issue of the \’ienna 
Conferences in 1855, he resigned his oifiee. In 
hSi,3 lie was recalled to his old post, i-esiguing again 
ill iSG6. He died March 1, 1881. 

Drowning. See Asphvxia, Respiration 
(Autificial), and Humane Society. 

Drowning was long a customary mode of 
capital punishment. Tacitus, writing about the 
end of the 1st century, tells us that the Crennans 
hanged their greater criminals, but that meaner 
and more infamous offenders were plunged under 
hur<Ues into bogs and fens. Drowning was also* 
a Roman punishment. Tlie Lex Cornelia decreed 
tliat parricides should be sewn uj;) * in a sack 
with a dog, cock, viper, and ape, and thrown 
into the sea. The Anglo-Saxon codes orderetl 
women convicted of theft to be drowned. The 
punishment was in such common use throughout 
the middle ages that grants of capital jurisdic- 
tion ran mm fossa ct furca (i.e. ‘witii pit and 
gallows’). The pit, ditch, or well was for drowning 
women; but the punishment was occasionally in- 
llicteil on men. In Scotland, in 1556, a man con- 
vicletl of theft and sacrilege was sentenced to he 
drowned, ‘by the queen’s special prace/ So lately 
as 1611 a man was drowned at Edinburgh for steal- 
ing a lamb; in 1623 eleven Gypsy w’omen were 
sentenced to be drowned in the Nor* Loch there. 
By that time the punishment of drowning had 
become obsolete in England. It survived in Scot- 
land until 1685 (the year of the drowning of the 
Wigtown martyrs), and in France was employed 
so late as 1793 at Nantes in the infamous myades 
of Garricr (q.v.). The offending wives of the 
Turkish sultans were wont to be sewn up in a 
sack and cast into the Bosporus. 

Droylsdeiu Lancashire, a suburb of Man- 
chester, 34 miles E. of it, with railway station. 
Pop. 14,000. 

Droz. Antoxnb Gustave, novelist, was bom at 
Paris, 6th. June 1832, grandson of Joan Pierre Droz 
(1746-1823), an eng:aver of medals, well known in 
has day. At first Droz studied art, but soon to his 
profit exchanged the pencil for the pen, making a 
hrilliant repntorion that is not quite easy to un^r- 
stand in the pages of La Vie rarmmne, witla his 
Mormmr, Madam, st Biibi, which, published in 
book-form in 1866, reached in twenty years itB 120th 
edition. Later books are Entre ATous (1867), Lb 
O ahier bku de Mademoiselle (Mot (1868), Aidimr 
d^um Source (1869), Un Faqudt deLettm( 1870 
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Les Mangs (1876), Trisf esses et Soiirires (1888), 
and V Enfant (1885). He (lie<l 22cl October 1895. 

Drugget (Fr. droguet), a woven and felted 
coarse woollen fabric, usually with a printed pattern, 
chiefly used for coveiin^ carpets, and hence called 
in some parts of Great Britain crumb-cloth. It is 
generally too thin to take the place of a proper 
carpet, but it is sometimes so employed. The name 
is also given to a stout dress fabric made with a 
linen warp and a worsted weft. It is made into 
petticoats, workmen’s aprons, &c. ; sometimes only 
the weft, but often both warp and weft, being dyed. 

Drugs. See Adulteration, Chemists and 
Druggists, Pharmacoporia, Pharmacy, and 
Prescription; also such articles as Arsenic, 
Morphine, Opium. 

Druidism is commonly spoken of as the leli- 

S ’oiis system of the Gauls and Britons, or of the 
el tic peoples. Sir John Rhys, however, held 
that the real religion of the Celts was an Aryan 
Polytheism like that of Italians and Greeks ; and 
that Druidism, in so far as found amongst the Celts 
of Gaul or Britain, was by them derived probably 
from pre-Celtic and non- Aryan aborigines (Ivemians, 
Iberians, Euskarians or Basques, Neolithic men?), 
and was thus non- Ary an in migin. There is no 
reason, he says, for holding that Druidism was found 
amongst the Brythonic races proper, though it 
was in force amongst the -Goidelic (Gaelic) peoples 
of the Biitish Isles. Csesar thus describes the 
character and functions of the Druids : ‘ They 
attend to divine worship, perform public and private 
sacrifices, and expound matters of religion. A 
great number of youths are gathered round them 
for the sake of education, and they enjoy the 
highest honour in that nation ; for nearly all 
public and piivate quarrels come under their 
jurisdiction; and when any crime has been com- 
mitted, when a murder has been perpetrated, when 
a controversy arises about a legacy or about 
landmarks, they are the judges too. They 
fix rewards and punishments; and should any 
one, whether a private individual or a public 
man, disobey their decrees, then they exclude 
him from the sacrifices. This is with them the 
severest punishment. The persons who are thus 
laid under interdict are regarded as impious and 
wicked people ; everybody recoils from them, and 
shuns their society and conversation, lest he should 
be injured by associating with them. They cannot 
obtain legal redress when they ask for it, nor are 
they admitted to any honourable ofl&ce. All these 
Druids have one chief, who enjoys the highest 
authority amongst them. When he dies, he is 
succeeded by the member of the order who is most 
prominent amongst the others, if there be any such 
single individual; if, however, there are several 
men equally distinguished, the successor is elected 
by the Druids. Sometimes they even go to war 
about this supremacy. At a certain time of the 
year, the Druids assemble on the territory of the 
Camutes, which is believed to be the centre of all 
Gaul, in a sacred place. To that spot are gathered 
from everywhere all persons that have q^uarrels, and 
they abide by their judgments and decrees. It 
is believed that this institution was founded in 
Britannia, and thence transplanted into Gaul. Even 
nowadays, those who wish to become more inti- 
mately acquainted with the institution generally 
go to Britannia for instruction's sake. 

‘ The Druids take no part in warfare ; nor do 
they pay taxes like the rest of the people ; they are 
exempt from military service, and from all public 
burdens. Attracted by such rewards, many come 
to be instructed by their own (ihoice, while others 
are sent by their parents. They are reported to 
learn in the school a great number of Verses, so that 


some remain there twenty years. They think it an 
unhallowed thing to commit their lore to writing, 
though in the other public and piivate affairs of lire 
they frequently make use of the Greek alphabet. 

. . . Beyond all things, they are desirous to inspire 
a belief that men’s souls do not perish, but trans- 
migi’ate after death from one individual to another; 
and they hold that people are thereby most strongly 
urged to bravery, as the fear of death is thus 
destroyed. Besides, they hold a great many dis- 
coui*ses about the stars and their motion, about the 
size of the world and of various countries, about the 
nature of things, about the power and might of the 
immortal gods ; and they instruct the youths in 
these subjects.’ 

It is easy to comprehend that this powerful priest- 
hood did all it could to uphold the national cause 
against the Roman conquerors, and urged the 
people to rebellion ; so much so, that the Emperor 
Claudius found it necessary to interdict formally 
the practising of Druidical rites, which seem, how- 
ever, to have continued down to the extinction of 
paganism. Besides being priests and teachers of 
religion, the Druids appear also to have been adepts 
in the magic arts, and were versed in the mysteii- 
ous powers of animals and plants. The oak-tree 
was especially sacred among the Druids. In oak- 
groves they frequently performed their rites, and 
many have even derived their name from this custom. 
They also had a special reverence for the mistletoe, 
when growing on an oak. According to Pliny, 
a Druid, clothed in white, mounted the tree, and 
with a knife of gold, cut the mistletoe, which was 
received by another, standing on the gi-ound, in his 
white robe. The same author gives a curious 
account of the ‘serpent’s egg,’ worn as a distin- 
guishing badge by the Druias. It was formed, he 
says, by the poisonous spittle of a great many 
serpents twined together. Gathered at moonlight, 
and afterwards worn in the bosom, it w’-as a mighty 
talisman. All these particulars refer properly to 
the Druids of Gaul, but Csesar’s testimony leaves 
no doubt that the Druidism of Biitain was essen- 
tially the same. According to Whitley Stokes,' the 
Druids never were in Ireland a liierarcny or separate 
class, as they are said to have been' in Britain; 
but merely a species of wizards, enchanters, or 
sorcerers. 

In all the countries anciently inhabited by Celts, 
there are found rude structures of stone, one of the 
most common forms of which is the so-called Dolmen 
(q.v.). The older archseolo^sts— e.g. Stukeley — 
assumed that these were Druidical altars, but there 
is no proof that such was their destination or origin : 
similar structures are found in Scandinavia and 
other parts of the Continent. The same doubts 
prevail as to the larger monuments of this kind — 
the supposed Druidical temples of Camac in Brit- 
tany, and of Stonehenge (q.v. ; and see Standing 
Stones ). Speaking more generally, the historians 
and ai'oliesolomsts of the present day do not profess 
to know neariy so much about the Druids as did 
those who wrote concerning them in a .previous 
generation. See Rhys, Celtic Heathendom (1SS8); 
D’Avbois de Jubainville, Les Dvnides (1906). 

Druni (Ger. trommel; Fr, tambour^ a modifica- 
tion of tabowr; timbrel and tambourine are other 
forms of the word tdbour or tambour), an instru- 
ment of percussion, in which a skin of parchment, 
stretched on a frame of wood or metal, is bpaten 
with an instrument called a drumstick. There 'are 
three varieties of the drum : the kettle-drum, the 
side-drum, and the bass-drum. The first is the 
only onh which can really claim to be a 
instrument, playing a definite note in , haiNqny 
'vrith the music it accompanies. The l^iM^ai 
(Rr. timhoXe^ Ger. pauke, ItaL; 
of a kettle, or shell, of hraiss 
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hemispherical, over the mouth of which the skin is 
stretched by means of an iron ring, which is also 
provided with screws and keys for tightening the 
skin to tune it to any note within its compass. 
Two (often three or 'more) are requiied in a full 
orchestra ; the laiger should have a compass from 
F to C, the smaller from Bt? to F on the bass stave ; 
and they require to be tuned to the proper notes, 
as indicated in the music. ^ They are played upon 
with whalebone sticks, having atone end a wooden 
button covered with sponge or other soft material. 
The a most effective part of its music, is per- 
formed with single alternate and very rapid strokes 
of tlie sticks, about one-fourth of the diameter 
from one side. The only military use made of the 
kettle-drum is in cavalry bands, which carry two, 
possibly because two are more easily balanced on a 
horse’s shoulders than one, rather than from any 
musical reason. 

^ The side-drum, or snare-drum, is more essen- 
tially a military instrument, though sometimes 
also used in orchestras. It consists of a brass or 
wood cylindei, with a skin head at each end. 
These are tightened by means of hoops over the 
heads, laced with an endless cord passing zigzag- 
vdse from head to head, and braced with leather 
braces, or more usually with rods and screws. 
Across the lower end several catgut cords, or snares, 
are tightly stretched in contact with the skin, caus- 
ing a rattle when the other end is beaten. When 
anything is put between these snares and the skin 
to prevent the rattle, the drum is said to be 7nuffled, 
and is so used at funerals. It is played upon on 
the centre of the upper end by means of two hard 
wood sticks with a knob at one end. The roll 
for the side-drum consists in striking two blows 
alternately with each stick. It is called daddy- 
mammy, from the sound. The side-drum was 
formerly used as a signal instrument, and the 
dnmmer is still an army institution (see Band); 
but the Bugle (q.v.) does the signalling, the drum 
onK being used with the music in marching. 

The bass-drum (Ital. gran tamhuro or qmn oasm, 
Fr. grosse caisse) is of similar construction, having 
(commonly) two heads. Tiie slick has a soft round 
knob. The centre of the head is struck. The 
side and bass drums being only used to mark the 
rhythm of the music, are not tuned to any par- 
ticular note. The orchestral bass-drum is very 
often made much larger in diameter than the 
military instrument, and with a shorter cylinder. 

^ Drum-head Court-martial ^ so called because 
originally held round the big drum, is a hasty 
council or court-martial held in the field when it is 
necessary to punish an offender on the spot and 
without delay. By the Army Act of 1881 a 
•Bummmry Oourtmartial was instituted to take its 
place in the British army. 

The Tambourine ( q. v. ) is another species of drum. 
The ancient Romans used small hand-drums — ^some 
Tesembling tombourines and others kettle-drums— 

their religious dances ; and the Parthians are 
^id to have used them in war to give signals. 
They are believed to have been first introduced to 
western Europe by the Crusaders. 

DrniU) a Celtic word meaning the back, and 
applied to a small hill or ridge of hills, enters into 
the composition of many place-names, e^ecially in 
^eland and Scotland, as Drwmeondra, i>r?fmglass, 
Drwmsheugh, 

a mooriand tract' in Lanarkshire, 
<m the borders of Ayrshire, 6 miles S W. of Stra-^- 
avm. Here, mites B. of Loudon Hill, Ckver- 
hm&B was d^eated on 1st Jude 1679 in a akimiish 
with a,par^ of 200 Covenanters, vividly de8cril)ed 
m Scott’s OT MorMiity, A monument marks the 
«mne of the lenoonnter. 


Drntn-niajorf the old title (till 1878) of the 
sergeant-drummer who commands the driiniuiers, 
marches at the head of the battalion, and sets the 
pace. See BxIND. 

Driimmoiicl^ HENnv, biologist and theologian, 
was Loin at Stilling in 1851, and stmliovl at tlie 
University of Edinbuigh and the Theologi(‘al 
College of the Free Church ; and in 1877 ’wa.s 
appointed lecturer on Natural Science, and in 1884, 
professor of Natural Science at the Free CliuKdi 
College in Glasgow. He had travelled in the Rocky 
Mountains, in Central Africa, Japan, the New 
Hehiides, and Australia. Jn his Imok on Natural 
Law in Ike Spintued Worlilh^ sought liy analogical 
arguments to reconcile evangelical Christianity 
with the doctrine of evolution. The hook, juih- 
li.slied in 1883, reached in ten years a 29th edition ; 
and was followed in 1894 by The of Man, an 

attempt to christianise evolution by laying stress 
on altruistic elements in natuial selection, which lie 
called ‘the struggle for the life of otlKM',s.’ Other 
publications weie a charming work on Troplml 
Africa (1888; 20th thousand 1890 ), followed by 
a series of .small books, Tho Greatest Thing ui 
the World, Fax Vobiscnvi, ; and he wrote 
Creation for a former edition of this Kncyciopa'dia. 
He died 11th March 1897. See Life l>y ( ». A. Smith 
(1899). 

Brummoiidii Thomas, H.E.,bornat Edinburgh 
in 1797, in 1820 joined the ordnance survey, who.se 
woik was facilitated by las improved ludiostat 
ami his adaptation of tlie limo-Iiglit (the so-calh'il 
‘Drummond Light’). Ho hccamc head of the 
boundary commission under tho Reform Ihll ; 
private secretary to Lord Allhorp, Chanctdlor of 
the Exchequer, in 1833; and rnder-.se<*retary for 
Irelaml in 1835— a nost in which he at on(*t‘ gained 
the contideneo ana affection of the iK‘ 0 )d<‘. His 
memorable saying, ‘ I’rojierty has its duties as well 
as its rights,’ dates from 1838. He died lOtli April 
3840, in I)ublin, where, alone of English si'endarms, 
he lies in a grave of his own choosing among the 
people he was sent to govern. See the. bv 
Barry O’Brien (1889). 

Brumitioiid., William, ok ITawthoundk.n, a 
poet of considerable celebrity, was descendoil from 
an ancient Scottish family, and was horn at his 
father’s seat at Elawthornden, near Etiiuburgh, 13th 
December 1585. He was educated at tlie High 
School of Edinburgh, and afterwards at the uni- 
versity of that city, where he graduatetl Ma.'*ter of 
Arts in 1605. He next studied law and general 
literature at Bourgea and Paris, and on liis rat her s 
death in 1610 retired to Hawthornden, which, accord- 
ing to the learned Ruddiman, ‘ was a sw'eet and soli- 
tary seat, and very fit and proper for tho muses, ’ 
He devoted his life to poetiy anil mechanical experi- 
ments. He was on Uie point of marrying Mary 
Cunningham of Barns, wlien she died in 1614 oi 
1615. He married Elizabeth Logan in 1632, He 
had to suljficribe to the Covenant, but witnessed 
its triumph with a sinking of heart that the most 
sarcastic verses in manuscript could not relieve. 
He died 4th December 1049 ; his death, it in said, 
being hastened by his excessive mef for the fate 
of Charles L Jhumiuond enjoyea the frierulship 
many of Ms contemporaries, including Drayton, 
Montrose^ and the great Ben Jonson, the last or 
whom paid him a memorable visit at Hawthornden 
in 1018-19. The two men were unlike in eveiy'thing 
save Hiat both were genuine poets, and DrummondS 
Niftes of the greater man’s talk (in HerfoM and 
Simpson’s ed. of Jonson, i. 1925) is one of tlie most 
.interesting chapters of literary history. His prin- 
cipal works are Tears mi the tkath aj 
Rrince Henry— (1613); Foms: 

Dmim, Fastorall, tn S&ngi, SMainSf 
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Madrigals (1616); Forth Feastmg (1617); and 
Flowers of Sion ( 1623). His prose -sYritings inehule 
a History of Scotland, known as the History of the 
Five Jameses, as well as some political tracts. 

Drummond 's verse abounds in the conceits, 
ptitheses, and hyperboles of the period, and gives 
indication of a mind given to the luxuiy of melan- 
choly. His sonnets are the best specimens of his 
muse. His mastery of different rhythms leveals his 
learning and the labour he gave to his verse. The 
Gypresse Orove^ published Flowers of Sion (re* 
printed 1907 ), is a masterpiece of 17th century prose 

His poems were edited in 1832 (Maitland Club), in 
1833 ( by Peter Cunningham ), m 1857 ( by W. D. Turnbull ), 
in 1801 (by Wm. C. Ward), and in 1913 (by Professor 
Kasfciier). ^ The rude macaronic, Polemo-Middtnia, is 
often attiibuted to Drummond. See the learned and 
exhaustive Life by Professor Masson (1873). 

Bruminond Island, most westerly of the 
Maiiitouliu chain in Lake Huron, belonging to 
Michigan, measuies 20 miles by 10. 

Drunkeiuiess. See Intoxication, Alcohol- 
ism, Dipsomania, Inebriates, and Temperance. I 


Oriipe, in Botany, a succulent fruit containing 
a single seed or kernel, usually inclosed in a hard 
* stone,' the endoearp. The succulent part is the 
mesocarp^ the skin the epicmp. Examples aie 
familiar in the fruits generally known as stone- 
fruits, the peach, plum, cheny, &c. The fruits of 
the genus Rubus (Raspberry, Bramble) are com- 
posed of many small aggregated d;'upes upon a 
common receptacle. See Frtjit. 

Drury, Drxj, a silversmith of London, was born 
4th February 1725. He was devoted to the study 
of entomology and to collecting exotic insects, and 
published Illustrations of Natural History (3 vols. ! 
1770-82, with upwards of 240 figures of exotic 
insects). His Illustrations of JSxotic Entomology 
was edited in 1837 by .J. 0. Westwood, and appeared 
with nearly 700 figures by Moses Harris, Drury 
died 15th December 1803. 


Drury-laue Theatre was first opened in 
1663, by Killigrew, ’"though earlier theatres had 
stood in Drury Lane. Killigrew's house was 
burned in 1672, and a new building, Ity Wren, 
was opened in 1674. In 1791 it was pulled down. 
The fcliiid theatre, completed in 1794, was burned 
down in 1806. The fourth was inaugurated in 
1812 with a prologue by Lord Byron, the adver- 
tisement for which gave rise to the fm\0VL% Bejected 
Addresses. Among proprietors and managers have 
been Cibber, Garrick, who opened the theatre in 
1747 with Dr Johnson’s prologue, Sheridan, and 
Macready ; and most of the great English actors have 
trod the boards which, duiing and after the manage- 
ment ( 1879-96) of Sir Augustus Harris, were largely 
given over to pantomimes and spectacular pieces. 

, Druses, a remaikable people of Syria, forming 
three groups— the largest in Jebel Diuz or Haur^n 
(q.v.), a mountain district S. of Damascus ; the 
second in southern Lebanon (q. v. ) ; and the third on 
the western slopes of Anti-Lebanon and about Her- 
mon. Many of the second and third groups migrated 
to the Hauito, as heing too much dominated by 
Christian authority in Lebanon and Anti-Lebanon. 
A good many have emigrated to Ameiica. Con- 
flicting statements as to their origin indicate prob- 
ably a mixture of races. According to their own 
tradition, they were Arab tribes from Yemen who 
migrated to Mesopotamia, thence to the neigh- 
boiirhood of Aleppo, where Darazi found them, and 
whence they came south. Another tradition traces 
their origin to the Cuthites (Karduchi or Kurds), 
with whom, after the second captivity of Israel, 
Esarhaddon re-peopled the wasted strongholds of 
Samaria. More than a thousand years Tater^ the 


j Mardi, a warlike tribe of Persian extraction, were 
transplanted thither by Constantine lY., in 686 
A.D., to the number of 12,000, to act as a bulwark 
against Mohammedan invasion. The Arabs also, 
in sweeping thiough the mountain-fastnesses, left 
a permanent impression there. Thus, according 
view, Cutbites, IMardi, and Aiabs, or 
rather Mohammedans of vaiious races, combined 
to form that strange being — the modern Druse, 

The nationality of these mountaineers having 
been^ consolidated, their peculiar and mysterious 
religion began gradually to be developed. Hakim 
Bianir Allah, or Biamrillah, one of the Fatimite 
khalifs of Egypt, and a Nero in cruelty, was the 
author of this system. He affirmed^ that he was 
the representative of God, and, having enlisted 
his confessor, Darazi, in his cause, he prepared to 
propound his doctrine. In the 407th year of the 
Hegha (1029 A.D.), the divine nature of Hakim, 
or rather the incarnation 'of the Spirit of God in 
him, was publicly announced at Cairo. This 
revelation, however, was unfavourably received 
by the mob. Hakim’s confessor, Darazi, narrowly 
escaped the fate of a martyr to the impostures of 
his master. Retiring, however, he established 
himself on the western slopes of Hernion near 
Hasbeya, and there began to inculcate the prin- 
ciples of the new faith ; and although he never 
acquired any masteiy over the sympathies of the 
mountaineers, he at' least in all probability left 
his name to them, Hamze, a Persian mystic, and 
successively the disciple and vizier of Hakim, in- 
troduced into the newly promulgated religion all 
the elements of attraction and strength which it 
possesses; and him the Druses vesuerate as the 
actual founder of their faith. 

The Druses form one of the very few sects among 
whom proselytism is discouraged. They are re- 
markable conservatism. For 800 years they have 
maintained a distinct religious ana political inde- 
pendence and nationality. Into their faith the 
doctrines of the Pentateuch, the Christian gospel, 
the Koran, and the Sufi allegories are wonderfully 
interwoven. The following are their seven great 
principles : (1) Veracity (to each other only) ; (2) 
mutual protection and resistance; (3) renuncia- 
tion of all other religions; (4) separation from all 
who are in error; (5) recognition of the unity of 
God; (6) resignation to his wull; (7) obedi- 
ence to the commands of God. They believe in 
one God in whom there are no parts, to whom 
they ascribe no attributes, before A^om the tongue 
ceases to utter, the eyes to behold, but who lias 
revealed himself ten times upon the earth under 
the form and name of mortal men. In Hakim, 
so Hamzd taught, had God revealed himself for 
the tenth and last time; there have been sixty- 
nine minor manifestations. They also believe that 
the number of existing souls never varies, and that 
all the souls in life now have lived, vested in 
some human form, from the beginning of the 
world, and will so continue to exist till the end 
of it; that when a man dies, his soul puts on 
a fresh humanity, which occupies a rank in moral 
dignity corresponding to the purity or impurity - 
of the past life. When the soul has been purified 
from every stain, there will come a period of rest. 
Prayer is looked upon as an interference with the 
work of the Creator. The resurrection will be 
ushered in by war between the Mohammedans and 
Christians, and the Druses only wait for an Arma- 
geddon in which they believe they are destined to 
take a prominent part. Ae a religious body, the 
Druses are divided into two classes; the Akafa> 
or those initiated into the Druse mysteries^ 
the Djahils, the uninitiated. The fo^mar do not 
adoito themselves with gold, o?:, wear , silk, or 
embroidered garments ; mey forbear wine, 
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spirits, tobacco, and other luxuries. Yet the Akal 
is taught that when necessary, equivocation, or 
even f^sehood, may he practised. 

The most remarkable man produced by the 
Druses in the beginning of the 17th century has 
been the Emir Fakr-ed-din, who annexed Beyront 
and Sidon, and threatened Damascus, and who was 
executed by the Turks. When Emir Beslur was 
chosen sheikh of the Druses in 1789, the authority 
of the Porte was only nominal in the Lebanon ; by 
the help of Egyi)t he subdued his rivals. The Turks 
instigated the Druses to revolt against Egypt, and 
the dual stiuggle between the Turks and Egyptians 
culminated in the defeat of the latter, owing to 
the assistance rendered to the Sultan by England, 
anti Emir Besliir was exiled. After this, the Mar- 
onite Christians and the Druses took to ninuleiing 
each other, and tlie strife reached its climax in 
1860. From May to October of that year, accounts 
of the fearful barbarities piactised by the Drnses 
upon tlie Maronites followed each other with 
appalling frequency, until the indignation of Europe 
was roused against them. A conference of the live 
Powers which had guaranteed the independence of 
Turkey met at Paris, and a force (one-half French ) 
and a Euiopean Commission were sent to Syria. 

- They could not, however, get at the Diuses,\vho 
retired into the Desert of the Haurdn. It W'as 
ascertained beyond all doubt that the Tinks and 
the low fanatical mol) of Damascus were mainly 
chargeable with the crimes that had been coni- 
mitted ; and that the retaliations of the Maronites 
weie equally vindictive and horrible. Punishment 
was inflicted on those who were most to blame. In 
1864 the commissioners drew up a constitution for 
the Lebanon, which was to be ruled by a Christian 
governor, appointed by the Porie ; and' to be divided 
into seven clistiicts, under, chiefs of the prevalent 
religion in each. Daoud Pasha was appointed 
governor, undei wliom and his successors disturb, 
ing elements were usually kept in check. The 
Diuses of the Haurdn "were in active rebellion in 
1896, but after some severe fighting agreed to pay 
taxes and serve as frontier guaixls in their own dis 
tricb.^ After furthei fighting in 1910, they accepted 
liability to military service. When Syria passed 
mandate, Great Lebanon and 
Jebel Druj! (Haurfln) became states, and the 
Diuses resisted French rule as they had Turkish. 
The Druses of tlie Haur9,n are reckoneil atupwaid.^ 
of o0,000, those of Lebanon at* 60,000, those of Anti- 
Lihanus at somewhat less. The Haurftn is now 
opened up hy lailway, and commercial interests 
have been developed, whereby the habits and cus- 
toms of the Drnses aie being modified. Tliey are a 
brave, handsome, and industrious people, and can 
almost all read and write. Tliey abstain from ex- 
cesses, never taste wine or tobacco, polygamy is un- 
known, the women are virtuous, and 'divorces are 
uncommon though simple enough, consisting in the 
hiisbaud telling Ins wife tlnee times tliat she had 
better go back to her mother. They had no 
giperior educational establishment until Daoud 
Pasha founded and endowed one at Abey. They 
have, with incredible toil, carried the soil of the 
valleys up and along the hillsides, which are laid 
out in ^rraces, planted with mulbeiTv, olive, and 

1 manufacture of 

wlk, chienyat Slnmlan, 3000 feet above sea-level. 
Lorn IS also raised, thoiigh in veiy small quantity. 

is_Sie principal town, but of 
ate Bakhlin, 6 miles distant, has lieen the Dmse 
headqnarteu3. Kunawat is fie chief ^wn of the 
DimsesoftheEaurin. 

See ,tW M of Carnarvon’s Drum of the 
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Laurence Oliphant’s Land of Gihad (1S80). au'l FLaifa. 
( 1887 ) ; Miss G. L. Bell’s The Desert and the Sown ( 1919 ). 

BrusuSf the name of a distinguished family 
of the gens Livia, and of some members of the 
Claudian gens. The most conspicuous of tlie 
Drusi were (1) M. Livius Drusus, triliune of tlie 
people in 122 B.c., the opponent of the democratic 
policy of his colleague, C. Gracchus. (2) His 
son of the same name, who, though identified by 
birth and sympathy with the patricians, renewed 
some of the most liberal measures of the Gracchi, 
and advocated the claims of the Italians to Roman 
citizenship. He \va& assassinated in 91 B.c., just 
before the outbreak of the Social War. (3) Tlie 
most illustrious of the Drusi was Nero Claudius 
Drusus, commonly called Drusus Senior, the step- 
son of the Emperor Augustus, and younger 
brother of the Emperor Tiberius. His campai^ 
against the Rhieti and other Alpine trilies ( 16 B.c. ) 
is celebrated by Horace ( Odes, iv. 4). Until his 
death in 9 B.c. he was engaged chiefly in estab- 
lishing the Roman supremacy in Germany. The 
‘Fossa Di*usiana,’a canal joining the Rlune with 
the Yssel, and other engineering \vorks \vore con- 
stracted by his direction. For his exploits in 
Germany, Drusus w'as rewarded witli the title 
of Germaniens, but the celebrated Germauicus 
(q.v. ) was his son. 

]>ry^(is# wood-Tiyin})]is in (Jreek mythology. 
.See Nymphs. See also HAMADnYAiKS. 

Dry-bulb. Bee Hyg romktk!{, Th kiimom K' n-iu. 

Dryburgh, a beautiful ruined Prenionafr{!.ton. 
sian abbey, lu Berwickshire, 5 miles ESK. of Mel- 
rose, on the Tweed, here crossed by a susponsion 
bridge. It contains the dust of Sir Walter Scott 
and his son-in-law Lockhart ; wliilst Khmiezer 
Emkine (q.v.) is said to have been born close by. 
The abbey was founded in 1160 by David I., and 
not, as is commonly stated, by Hugh tie hlorville. 

It is said to have been more or less ilcstroyed in 
1 1322 and 3385; by Bowes and Latonn in 1544, and 
by the Earl of Hertford in 1545. See Bpottiswoode’s 
Liber dc Dryhurgh (Bannatync Club, 1847), 

Dryden^ John, was born at Aldwinkle, in 
Northamptonshire, on the 0th of August 103L 
His father, Erasmus Dryden (the name until the 
poet’s manhood was more usually s^ielt Dr/don), 
was a cadet of a family of Border origin, ^^hidl 
some generations before had settled at Canons 
Ashby, in the same county, but at some distance 
from Aldwinkle. The poet’s mother was Mary 
Pickering, and it was at her father’s house (the 
rectory of the parish of Aldwinkle All Haintn) that 
Diyden was bom. Very little is known of his early 
youth, but he seems to have passed it chiefly at 
Ticbinarsh, near Aldwinkle, whore his maternal 
grandfather also had property. He wiw entered 
at Westminster School when he was twelve years 
old, and proceeded to Trinity College, Cambndge, 
when he was nineteen, lieing matriculated on 
July 16, and elected to a Westminster scholarship 
on October % On July 19, 1662, he was punished 
slightly for some ottence against discipline, and 
this is all that is positiveTy known alKmt ids 
Cambridge career, except that he took his bachelor’s 
degree in 1664. He never proceeded to the M.A., 
preferring to take that degree from Lambeth, 
and he seems on the whole to have hatl little 
affection for Cambridge. His father died in tlie 
’same year (1664), and Dryden succeeded to two- 
thixds, and after his mother’s death to tjie whole, 
of a small estate at Blakesley hear Canons Ashby, 
tien worth £60 a year, where he seems never to 
hare resided. He, after the fashion of the time» 
continued to live at Cambridge till t667, and then 
he went to London. 38oth the Drydens and tha 
Pickerings were strong parlmmentatiahs, and 
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Dryden seems to have had some, but vain, hopes 
of patronage from his cousin Sir Gilbert Pickering, 
a favourite of Cromwell. It is thought that he 
began ear^ to do work for the booksellers, 
especially BLerringman, a then frequent employer of 
yCTang authors; but again we nave little or no 
positive information respecting him till December 
1, 1663, when he married Lady Elizabeth Howard, 
eldest daughter of the Earl of Berkshire, and sister 
of two not unknown men of letters who were 
Dryden’s friends. Much scandal has been talked 
about this marriage on absolutely no solid ground, 
but it seems probable that it was not wholly 
happy, and that Lady Elizabeth, whose intellect 
was certainly not strong, may have had a bad 
temper. Three sons, Charles, John, and Erasmus 
Henry, were the offspring, and^ from this time 
Diyd'en occasionally resided at his father-in Jaw’s 
^Viltshire seat of Charlton. He had several 
London residences, the best known of which was 
in Gerrard Street, Soho, a house now marked with 
a tablet. Very shortly after the wedding, Pepys 
on the 3d of February 1664 met Dryden, ‘the 
poet I knew at Cambridge,’ at Will’s Coffee-house, 
and this is the first of the personal notices ( very 
few in number) that we have of the poet. | 

The dramatic work of which further notice wiU 
be taken shortly now occupied Dryden almost 
entirely for many years— for no less than fourteen 
he wrote next to nothing but drama. He was 
made poet-laureate and historiographer-royal in 
1670, tlie emoluments of which places (£200 a 
year) were increased by a pension or £100 in 1679. 
Some literary disputes and a quarrel with the 
malevolent Rochester, which brought Dryden on 
the 8th December 1679 a cudgelling by masked 
bravoes, are almost the only events of importance 
in this long period. The disturbances in public 
opinion which followed the Popish Plot provoked 
the splendid series of satires beginning with 
Absalom and Achitophelj and brought an increasing 
storm of libels in prose and verse on Dryden’s 
iiead from the other side. In 1683, as part com- 
pensation for great arrears in his salary, and 
perhaps also as reward for his political services, 
a coliectorship of customs in the port of London 
was granted him, but the value of this place is 
not known. In the epidemic of conversion which 
followed the accession of James II., Diyden was 
one of the chief seceders from the (Jhurcli of 
England, and his sincerity in this act has been 
violently impugned. Controversy on such a point 
being here impossible, it must be sufficient to say 
that his previous state of mind on the subject 
appeal’s to have been exactly that half -scepticism,, 
with a kind of yearning for authoritative certainty, 
which has constantly disposed men to Roman 
Catholicism; that he gained (as can be proved) 
not one penny by the change of faith; and that 
he adhered to it when others ‘reverted,’ and when 
his own constancy inflicted the heaviest loss upon 
him. At the feevolution he did not take the 
oaths, and thus lost all his places and pensions. 
To supply this loss, he then returned to play- 
writing, and to the less uncongenial, if not quite 
so profitable work of translation. During the last 
ten years of Ms life (wMcli saw the production of 
his famous translation of Virgil, and of the collec- 
tion of his most accomplished verse called the Foibles) 
we have, thanks to the accidental preservation of 
letters, a few more personal details about Dryden 
than at other tindeS. Almost immediately after the 
publication of the last-named volume (at the end 
of 1699), an attack of gout, from which disease he 
had always suffered much, set in, and resultapg in 
mortification of the toe, carried him off on May-day 
1700. He was splendidly buried in Westminster 
Abbey All his sons died before their mother, who 
163 


lived till 1714, and was insane at the time of her 
death. The youngest, however, Erasmus Henry, 
had succeeded to the family honours and baronetcy, 
and to the estate of Canons Ashby, which, by a 
female descent, are still in the name. 

Dryden’s great literary work began early, 
though nob ]^entifully or very promisingly, with 
some poems in the ‘ metapliysical ’ manner of 
Donne and Cleveland ; but his stanzas on the 
death of Cromwell, though lacking ease and flow, 
have great merit, and the gi*oup of panegyrical 
poems, written after the Restoration, beginning 
with Asti'cea JBedux and ending with Annus 
Mirahilis, exhibit wonderful command of a style 
of veise not hitherto attempted. Then, as has 
been said, Diyden turned all his energies for many 
years into dramatic work, which he confesses to 
have been distasteful to him, and which was done 
for profit simply. Between The Wild Gallant 
(1663) and Love Trmmphant (1694) he produced 
a great number of plays, the best of which are 
the Conquest of Granada (1670), Marriage d la 
Mode (1672), Aurungzehe (1675), All for Love 
(1677), The Spanish Friar (1681), and Don 
Sebastian (1689). The comedies are disfigured by 
a double portion of the license in language and 
situation which was common at the time, and 
the earlier tiagedies by their unnatural rhymed 
dialogue, and by the frantic rant of style which 
was fashionable; but they occasionally contain, 
especially in interspersed lyrics, and in a few set 
speeches, extremely fine poetry. It was Dryden s 
practice, too, to prefix or append to the published 
veisions of these plays, essays which developed 
his astonishing talent for prose, which may be 
said to have produced English literaiy criticism, 
and which contain passages unsurpassed of their 
kind. It can hardly, however, he said that his 
full powers were shown till the appearance, in his 
fiftieth year, of Absalom and AcMtopheL This, 
with his contribution to its second part, The Medal, 
Maeflecknoe [di, satire on the whig Shadwell), and 
with the didactic poems of Eeligio Laiei ( exhibiting 
the sentiments of a half-sceptical Anglican), and 
The Hind and the Panther, written after, and to 
justify his conversion, contain by far the most 
pov^erful work of the satiric and didactic kind in 
English. The rhymed heroic couplet is here 
adjusted to the purposes of invective, insinuation, 
and argument with unmatched dexterity, and is 
charged with an overwhelming force. 

Besides these, Dryden exercised himself in various 
minor kinds, such, for instance, as the preparation ot 
prologues and epilogues for other men’s plays as well 
as his own, and in the composition of Pindaric odes, 
one of which, that on Mrs Anne Killigrew, shares 
with Ms own later ‘ Alexander’s Feast ’ the position 
of the best work of this particular kind. ^ He also 
began the practice of translating the classics, wMch 
led finally ho the great translation of Virgil already 
referred to, and to his scarcely less popular J umrad; 
and this in its turn led him to what he also called 
‘ translation ’ of authors other than the classics, such 
as Chaucer and Boccaccio. These later paraphrases 
formed the nucleus of the Fables, in which the 
magnificence, the variety, and the flexibility of his 
poetical style appear as clearly as its vigour and 
weight appear in the satires and didactic pieces^ 
The dedication of the Fables in particular, 
addressed to the Duchess of Ormond, when the 
autW was nearly seventy, has a siiately beauty 
nowhere exceeded. His general poetical character- 
istics, as far as they can be summed up in 
brief space, may be said to be the faculty of dott- 
ing in splendid verse of a pattern ,quit^ 
before him, and never in its own. 
since, almost any subject that pr^eu; ^ w 
treatment. Of invenriye? ' et xi^tier cwagm- 
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ality he had, save as to matters of form, li title ; and 
the 'finest and most ethereal graces of poetry were 
not his. But he is hardly to be excelled in massive 
yet not ungraceful splendour of style, and not to 
be excelled at all in variety of accomplishment. 
His prose, less splendid than his poetry, is of equal 
nient as a vehicle of literature, and like his verse, 
is almost entirely of Ms own finding out. For a 
combination of familiarity and finish it has not 
yet been surpassed. 

All earlier editions of Dryclen’s works were superseded 
by Sir Walter Scott's in 1808, reprinted in and in 
18S3-93 re-edited (in 18 vols.) by Professor Saintsbury. 
Those of Bell, Mitford, Christie, Hooper, and Sarg-eaunt 
( 1910 ) are also useful. Churton Collins edited the tiaUres 
in 1893, and W. P. Ker the JSssay& in 1900. See Lives 
by Scott and Saintsbury (1881), G-arnett’s -dpe of Dryclen 
(1896), Ward in the * Cambridge English Literature' 
(vol. viii. 1912), Verrall’s Lectures, on DrydLen (1914), 
Allardyce Kicoll’s Dryden and his Poetry (1923), Pendle- 
bury's Dryden^s Heroic Flays (1923). 

a very important system of 
agiiculture, fiist studied in the tbiited States, and 
now largely practised there, is being introduced 
into South Africa and elsewheie in regions which 
have a light rainfall, and piomises to enhance the 
value of laige areas in many parts of the woild. 
The principle is the conservation of the rain in the 
soil ; and even in lands with a very small rainfall, 
satisfactory harvests can he secured by reducing 
the loss tliiough evaporation to a minimum, and 
utilising the laiii as completely as possible. Wheie 
one year’s rainfall is insiifiicient for a liarvest, 
methods can be employed foi retaining one year’s 
rainfall in the soil, so that in the second year nearly 
two years’ lain is available for the crop. The 
method is to keep the surface-soil constantly in 
a loose state by careful tillage, so as to check 
as much as possible the capillary process which 
}>riiigs the moisture from below by small channels 
between the soil particles, and so carries on pro- 
gressive evaporation to a very considerable depth. 
If one-half of the land carries the crop, the otiier 
may lie fallow; and its surface being kept con- 
stantly loose hy the harrow or other apparatus, the 
fiist year’s rainfall is retained in the ground to 
seive the second year’s crop. Harrowing must 
immediately follow ploughing; and as a shower 
consolidates the surface -soil, and so promotes 
capillary evaporation from below, harrowing must 
always follow the falling of rain. 

Dry^alski, Erich Dagobert von, German 
polar explorer, was born 9bh February 1865 at | 
Kdn^sherg, and studied there, and at Bonn, Leipzig, 
and Berlin. In 1891-93 he headed expeditions to 
western Greenland to study land ice. He became 
extraordinary professor at Berlin in 1899. In 1902-3 
he led the ‘Gauss’ Antarctic expedition, which 
visited Kaiser Wilhelm II. Land, and obtained 
valuable scientific results. 

llryii|g^machln<^8 are of many kinds. For 
the drying of long webs of calico and other fabrics, 
a machine, consisting of a series of metal cylinders 
revolving in an iron frame, and heated internally ; 
with steam, is employed. Oentiifugal drying- 
machines or hydro-extractors consist of a circular 
wire-b^ket mounted on a shaft and set in a close 
metal jacket. The fabrics or stul^s to be dried are 
placed in the basket, which revolves at a spe^ 
varying from^ 700 to 2000 revolutions per minute. 
The water flies off by the centrifugal action, and 
escapes from the enclosing cylinder by a discharge- 
pipe. In the Blackman air-propeller, the wool or 
other textile is spr^d over a pejorated surface 
which is in connection with a revolving propeller, 
with pecnliarly shaped blades, placed at the top of 
a vertical trunk or shaft. This apparatus dnes 
the wool by drawing heated air through it. There 


are special machines or methods for yarn, ior use in 
papei -making, &c., elsewhere described. 

DryokalanopS* a small genus of Di]>terocar- 
paceae, found in Borneo and Sumatra, The young 
leaves are red and diooping, and raise them.selves 
as they mature. The sepals foim loiig wings, 
which aid wind-dispersal of the fruit. Borneo or 
Sumatia camphor, valued in Chinf^, oceui& in 
I cracks in the v/ood. 

3>ry01>llis, a genus of non-venomous snakes in 
the sub-order Colubriformes, allied to Deiuliophis ; 
and, like that genus, of very elongated form, and 
mostly aiboreal in habit. They are distinguished 
by a curious ijrolongation of tiie snout, which in 
some is slender, in some leaf- like. They aio 
natives of tropical America and West Africa." I’he 
elongated snout is very marked in the associated 
genus Laiigaha. 

HryopitheenSf a European bliocenc fossil ape, 
thought by some to be near the direct line of man's 
descent. 

JOry-poiut. See Engraving. 

jlOry Kot, a kind of decay, often very rapid, to 
which timber is subject. Its name is misleading, 
since this decay is associated with the ju'ewincc <if 
water, such as is found in unseasoned wood. It 
has proved ruinous to many valuable oiliiices, and 
has been the cause of many serious accidents. Tlte 
ends of joists are often aflected by it. so that u[K)h 
being burdened with even a slight addilional load, 
they are ready to break off by the wall ; and the 
process of destruction has often gone far without a 
suspicion being entertained of anything wrong. 
Dry rot is occasioned by Fungi, the mycclhnn of 
which penetrates tlie substance of the timber, 
destroying its texture, and reducing it to a fragile 
or even friable mass. Meruliiim lacry^nans and 
FoUmorus destructor are species very commonly 
productive of this mischief ; the fimt being by far 
the most common and formidable. Its German 
name is Ecmsschwamm, Mertdius lacryinms first 
appears in small white points ; a filamentous sub- 
stance radiating from these gradually forms broad 
patches, sometimes many feet in diameter ; from 
these long creeping shoots often proceed, and a net- 
work of filaments penetrates into every crevice, 
filling the whole mass of the timber with (l*elicat<^ 
filaments, which destroy the cohesion of its fibres. 
It often appears in the form of leathery lamina^. 

Of the causes of diy rot, stagnation of air, as 
behind a wainscot or under a fioor, is certainly one 
of the chief, and a knowledge of this fact suggests 
means of prevention which may often be easily and 
most advantageously employed. Another principal 
cause is insufficient drying of the timber itself ; and 
much of the prevalence of dry rot is not improbably 
due to the practice of felling trees in spring when the 
wood is full of sap. Any circumstance which may 
tend to render the sap acidulous greatly increases 
the liability to diy rot. The production of fungi 
takes place with unusual rapidity when by fer- 
mentahon or otherwise an acidulous condition 
of organic substances is produced. A fermenta- 
tion and chemical change in the albuminous con- 
stituents of the wood is not improbably the im- 
mediate cause of diy rot, providing a sou suitable 
for the vegetation of fun^ 

For the prevention of dry rot various processes 
have been employed, the object of which is to fill 
the pores of the wood with some chemical sub- 
stance. Active inquiry as to methods twreiwirva- 
tion of timber began about the middle bf^e ilBth 
century, and the matter was rendered urgent by tlte 
prematuxe decay of the ships of navy at a 

time of long-maintained conflici No Satii^ectoty 
method was discovered, how^v^, unttl develop- 
ment of the railway and system led to 
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further inquiry with the view of preventing the 
-destruction of sleepers and telegraph poles. The 
various processes of kyanising ( corrosive sublimate 
of bichloride of mercury), maigarysing (sulphate of 
copper), burnettising (chloride of zinc), have been 
replaced by the effective method of cieasoting, 
invented by John Bethel I in 1838. But without 
the use of any such means we have abundant 
evidence that well- seasoned timber, in favourable 
circumstances, may lemain unassailed by fungi for 
many centuries. 

SOlialy in Grammar, is the form given in some 
languages to a noun or a verb when only two things 
are spolcen of. Thus, in Greek, pater is ‘ father ; ’ 
pateve, ‘ two fathers ; ’ pater eB^ ‘fathers.’ Sanskrit, 
.ancient Greek, Arabic, and Hebrew have the dual 
number, the last only in nouns. Modern Greek has 
•lost the dual. The only trace of it in Latin is in 
the two 'svords dm, ‘ two, ’ and amho, ‘ both. ’ It is for 
the most part wanting in the Teutonic languages, 
but ancient Gothic had a dual form of the verb, 
and in Old English there were separate fomis of 
, pronoun for Sve two’ {wit) and ‘ye two’ {git\ 
Slual ControL See Egypt. 

Bualism is the name given to a pliilosopMcal 
theory, according to which some two principles, of 
different nature, original, and incapable of being 
-derived the one from the other, lie at the bottom 
of everything \ as, for example, the ideal and the 
•real, or the material and the thinking substance. 
In a narrower and theological sense, dualism means 
*the assumption of two original beings, a good and 
an evil, as in the doctrine of Zoroaster (q.v.), or 
*of two distinct principles in man, a bodily and a 
spiritual. The opposite of dualism is Monism. 

Bu Barrj^ Marie Jeanne Gomard de 
Vaubernier, Comtesse, favourite of Louis XV., 
was born August 19, 1746, at Vaucouleurs, the 
daughter of a dressmaker. Coming very young 
to Paris as Mademoiselle Lange, she became a 
milliner of more than dubious charactei, next the 
mistress of the disreputable Jean, Comte dn Barry, 
by whose means she was presented to^ Louis XV., 
.already, at sixty years of age, in his, dotage of 
shame. Her handsome face, but still more her 
piquant if vulgar wit, amused the worn-out dotard, 
who procured her presentation at court as Comtesse 
du Barry, in 1769, by marrying her to Guillaume, 
Comte du Barry, the reprobate brother of her 
^earlier reprobate protector. The Due de Choisenl 
attempted to resist her influence, but was soon 
displaced, while she, with her confidant the Due 
^dAiguillon, governed France. On the death of 
Louis (1774) she was dismissed from court. In 
1793 she was guillotined for wasting the treasures 
^of the state and wearing mourning for the king. 

See Lives by Vatel (3 vols. 1862-84), E. B. Douglas 
•(1896), Noel Williams (1904), and Saint- Andr6 (1915). 

Bn Bartas« 'SeeBARXAS. 

Bu BelJLay. See Bellay. 

' Bubitza, a fortified town of Y ugoslavia ( Bosnia ), 
"On the Unna, in the 16th and 17th centuries a bone of 
^contention between Austria and the Porte; pop. 4000. 

Bubliilf a maiitime county in the province 
«of Leinster, Ireland, containing the metropolis of 
that country ; bounded N, by Meath, E. by the 
Irish Sea, S. by Wicklow, and W. by Kildare and 
Meath. It is , the smallest but two of the Irish 
^counties, having an araa of 364 sq. m., of which 
^ths are arable and -^th in wood. The coast, 
from its indentations with creeks and bays, is 70 
miles long, and dtf it lie several islands. Dublin 
Bay, one of the finest in the kingdom, is 6 nailcs 
broad, with a sweep of 16 miles, and is gefi^Uy 
•deep. There are precipitous headlands; oyer 600 
feet high, both at the north and south ends ; and 
-the bay is remarkably pictur^qttel The coajsft, 


of Dublin is undefended by foitifications. Being 
within the Pale, the county was well fortified in 
medieval times, and the remains of many strong- 
holds still exist. The surface of the country inland 
is mostly a level, rich plain, ■with slight undula- 
tions, but 1 ism g in the south in a hill -range*, the 
highest point of w liich is Kippure, 2473 feet. North 
of this range the only prominent eminence is tlie 
Hill of Howth, 660 feet. The only livei of note is 
the Liffey, which runs through Dublin city into 
Dublin Bay. The chief rocks are carbonifei ons 
limestone (calp prevailing lound the city), granite, 
and some metamorpliic locks and greenstones. 
Theie are lead-mines near the Scalp. Granite 
and black limestone are much used in building. 
There is an important mineral spring (sulphur) — 
resembling that of Hariogate — at Lucan. TJie 
climate is mild. The soil is generally a calcareou» 
gravelly clay. In the noith and west aie grazing 
and meadow farms, and aiound Dublin city villas, 
dairy-farms, and nursery-gardens. Dublin is owe 
of the best-cnltivated counties in Ireland, though 
much under one-third is usually in crop. Along 
the coast there are important fisheries of liei rings, 
turbot, brill, sole, plaice, cod, haddock, and whiting. 
The manufactures are few and unimportant, save 
at Balbriggan, which is noted for its hosiery. The 
towns with a population of more than 10,000 are 
Dublin ( q. v. ), and its suburbs of Rathmines ( 38, 190 ), 
Pembroke (29,260), Blackrock (8719), and Kings- 
town (q.v. ). Pop. ( 1841 ) 372,775 ; ( 1881 ) 418,910 ; 
(1891) 419,411; (1901) 448,206; (1911) 477,196, of 
whom 78 per cent, are Roman Catholics. The county 
at large sends six members to the Free State parlia- 
ment, not including city and university members. 
See county history by P. Elriugton Ball ( 1902 et seq . ). 

Bllblilly the capital of Ireland, stands on the 
river Liffey, wheie it falls into Dublin Bay, in 63® 
20' 38" N. lat., and 6® 17' 30" W. long. By the Muni- 
cipal Act of 1900 several urban districts were added, 
so that the area of the city is now 7911 acres. The 
population (1911) was 304,802. It is represented by 
twelve members in the Free State parliament, four 
for each of its three divisions, Dublin University 
by fo^ir, and the National University (which has 
colleges also in Galway and Cork) by roui. Dublin 
is governed by a corporation consisting of Lord 
Mayor, twenty aldermen, and sixty town councillors. 

Dublin stands on the low-lying shores of Dublin 
Bay and banks of the river Liffey, which flows 
through it from west to east, cutting the city infco 
two well-defined divisions, north and south sides. 
The river is spanned by ten bridges for passenger 
and general traffic. The city is remarkable tor 
the fine proportions of its mam thoroughfares, the 
beauty of its surroundings, particularly on the 
south, where the mountains come into the view 
of the streets, and the magnificence of its public 
buildings. Two canals connect the Liffey harbour 
with the Shannon, one the Royal, bounding the 
city on the north, and the other the Grand, on the 
south, along which ‘ circular ’ roads may be said to 
run, covering a length of some 9 miles. The river 
is banked throughout by fine lines of walla and 
quays, the South Wall, a really great work, being 
3J miles long, and running far into Dublin Bay to 
the Pigeon House Light. Furtlier protection is 
given to the harbour by the Bull Wall and the 
rebuilding and extension of the North Wall against 
the encroachment of the sands of the north sfiore. 
The latter is a fine work, and now extends eastward 
from Butt Bridge for a distance of 2600 yards. 

Down to the Act of Union the north side was 
the chief residential portion of the city ; hut i^om 
early in the last century fashion chaingedi'towh 
bouses of the country gentty wer^e gtypn and 
patronage was extended the 
nOwthe suburbs ex:tend abpg^ the coast to 
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Kingstown, and for miles westward. Many of the 
old houses still retain fine examples of 18th*century 
decoration, especially of the Italian stucco-work on 
ceilings and walls, for which the city was so noted. 
The finest thoroughfare, Sackville Street, is on the 
north side, being 600 yards in length and 40 in 
width ; but the view is much interfered with by 
tram-poles and monuments, especially the latter in 
Nelson s Pillar, a fine structure 134 feet high and 
crowned by a statue, in the centre of the street, 
and O’ConnelFs monument, a magnificent work by 
Foley, at the south end. The reconstructed bridge 
here, the main crossing for traffic, is of noble pro- 
portions, and called after the name of the great 
* Liberator.’ 

The public buildings nearly all date from the 
18th century, when architectural schemes on a 
vast scale set in and were carried out at govern- 
ment expense. These are all of classical design, 
and give a stately grace and dignity to the city. 
Among the chief are the Bank of Ireland, facing 
Trinity College, at the foot of Dame Street, nearly 
to which the tidal waters of the river at one time 
found their way. The buildings cover an area of 
about acres, and were erected at varying inter- 
vals at a cost of £95,000. The main fiont is Tonic, 
and forms three sides of a receding square, with an 
open colonnade extending to the wings, which aie 
connected with the east and west faces by curtain 
walls. The east front was built as an entrance to 
the House of Lords, and this chamher is preserved 
in its original condition. The House of Commons, 
which opened on the main entrance, was removed 
in the alterations made in 1802, after the purchase 
of the buildings from the government for a sum of 
£40,000. The principal hall, now the cash-oliice, 
is of fine proportions, and stands on the site of the 
original Court of Bequests. Trinity College occu- 
pies a fine site in the centre of tlie city, its walls 
embracing an area of 28 acres. It consists of 
several courts running from its west entrance east- 
wards, and on the south side of these lie through 
the entire length the fine College Paik and Fellows’ 
Oardens.^ The academic buildings, due chiefly to 
the public spirit of the Irish houses of parliament 
in the 18tli century, are worthy of such a splen- 
did site, being classic in style, and constructed 
of massive^ granite and limestone. The Library 
(1712-32) is the earliest of these, and measui'es 
270 feet in length. The upper room, extending 
the entire length of the building, is one of the 
finest of its kind in Europe, being lit by about 100 
windows and fitted in carved oak, with a lofty 
vaulted pine roof. It contains 368,000 printed 
volumes and 2000 MSS., among wliich are many 
of the rarest kind ; the finest is the Booh of Kells, 

* the most beautiful book in the world,’ the beauty, 
intricacy, and colouring of the profuse illumina- 
tions being unrivalled. The Schools is one of the 
finest inodern buildings in the British Isles, and is 
Byzantine Benaissance of the Venetian type in 
style. The University wa,s founded in 1591,' on the 
hinds of the^ old Augustinian Monastery of All 
Hallow.?,^ which were^ granted by the Mayor and 
Corporation of the city for the new institution. 
The National University was founded in 1908, and 
occupies the buildings o( the superseded Royal Uni- 
versity at Earlsforb Terrace, apd has constituent 
colleges in Dublin, Cork, and Galway. The Castle, 
ab the head of Dame Street, consists of two courts, 
and the buildings have little architectural interest, 
except perhaps the chapel. The Record Tower is 
one of the four origimil towers which with the walls 
enclosed the Castle area. The Birmingham TpVer 
was rebuilt in 1775. The Castle was till 1922 the 
oliicial residence of the Viceroy, and the oflgcial 
centre of the government of Irelandwi The Law 
Courts were tiansf erred thither on tlve ds^ti^ction 


of the Four Courts ( 1922). The National Museum,. 
Library, Natural History Museum, National Gal- 
lery, Leinster House, and the College of Science 
form a splendid group of buildings and occupy 
a vast space of ground lying between Kildare 
Street and Upper and Lower Merrion Streets. The 
Museum contains the fine Koyal Irish Academy 
collection of Irish antiquities of the Neolithic, 
Bronze, and Early Christian periods, the whole ot 
wliich, numbering many thousands of specimens, 
is perhaps the finest yet brought together in 
Europe. The Libraiy contains about 200,000' 
volumes, and is exceptional among the great 
libraries in being open to readers from 10 A. M. to 
10 P.M. The National Gallery is one of the best of 
the minor European galleries, and has fine examples 
of the Italian and Dutch schools. The Natural 
History Museum has one of the most complete 
national collections of fauna yet made, and several 
fine specimens of the skeletons of the Irish elk 
{Cervns gigantmis). The ceilings and walls of 
Leinster House, the old residence of the Dukes of 
Leinster, now housing the Free State parliament 
and the Royal Dublin Society, are finely decoiatecl 
in Italian stucco-work. The society was formed in 
1731, and devotes itself to the development of the 
agiioultural indust ly of Ireland, to scientific and 
other pursuits. Its great annual Horse Show in 
August, of world -wide repute, is held in its lino* 
premises at Ball’s Bridge, a near .suburb of the city. 
On the north side of the city stood till 1921 U*ie 
Custom House, the finest building in Dublin, facing 
the river - mouth for a distance of 125 yards. 
The Four Courts, an extensive j)ile, was also on the 
north quay, at the west side of the city ; the build- 
ing was fourteen years in hand, llebuihling was 
begun soon after its destruction. Kilmainlram Hos- 
pital, standing farther west, was designed by Kir 
Christopher Wren, and erected for incapacitatiul 
soldiers on the lines of Greenwich Hospital. It 
is the only one of the great buildings not eiccte<i 
during the somewhat fevered building period 
the 18th century. Here the Commander of the 
Forces in Ireland ha<i his residence. 

Dublin is remarkable in possessing two cathedrals 
belonging to one denomination ( Church of Ireland ). 
Christchurch, originally of Danish foundation (in 
1038 by Sigtryg, king of the Dublin Danes), 
is the older of the^ two, and stood within the 
city walls. It sufiered many viciasitudos, and 
was in a poor condition in 1870 when its rosUM*ii- 
ta was undertaken at the expense of the late Mr* 
Henry Roe, a Dublin distiller. It is ruyw a veiy 
building within and without, a mtm of 
£^0,000 having been spent on the restoration, 
which took eight years to complete. Pat- 
ricks Cathedral, long the rival of Cbristohurchf 
and a more stately building, stood witliout the 
wa Is close by, and was erected originally m a 
collegiate church soon after the Anglo-Norman 
occupation. Eaily in the 13fch century it wu 
raised to the dignity of a cathedral, with the* 
intention of superseding the earlier fouadatiou. 
Christchurch, however, maintained its status, 
throughout the subsequent centuries, and after 
the disestablishment of the Irish Olmrch ( 1870), it 
was cenfirmed as the cathe<lral of the umt^ 
Dublin and Glen<lalough, while Kb 
Famcks Cathedral was constituted a national 
c«rthe<lfah repr^entative canons from each dioc^ie 
J? place of the prebendaries of 

old foundation. Tiie latter cathedral waa com* 

^ Guinness at - 
^ pariioularly assooiated; 

with the name Of dean, dTonathan Swift,. ' 

^ m Imiied siao b:ir ■ 

Both catb^rals an now jS; {hwH) of tiu dty- 
sarrotinded by many poor tuti |»ew» akooia. 
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Dublin is particularly well supplied with open 
•spaces, the last elected being due to the munifi- 
cence of Lord Iveagh, who lias cleared away a foul 
nest of courts at the north side of St Patrick’s, and 
‘Converted the site into a well-laid-out public gaiden. 
The largest open space within the city is St 
Stephen’s Green, 22 acres in extent ; it is beauti- 
fully laid out, originally at the expense of Loid 
Ardilaun, and was piesented to the city by him. 
Without the city on the north side is Pliccnix Park, 
one of the finest in Euiope. It embraces an area of 
1752 acres, and within it are the Governoi-geneial’s 
'Official residence (till 1922 the Viceregal Lodge), 
the Zoological and People’s Gardens, and several 
monuments, the most conspicuous being Welling- 
ton’s, an obelisk 205 feet high near the east entrance. 
The park is largely used for sports, and is noted for 
its reviews held in tlie so-called 15 acres, which in 
reality is about 200 acres. Dublin is especially well 
supplied with hospitals and other similar founda- 
■tions of all kinds, and few, if any, cities in these 
islands contain more charitable institutions minis- 
tering to the wants of the community.^ 

Dublin is largely an official and residential city, 
and it contains few industries of any special note. 
It has, however, the largest brewery in the world. 
Dublin whisky, loo, is famous, especially the pot- 
still ; and its poplin is equally celebrated. The 
manufacture of this beautiful fabric, a combination | 
of silk and wool, was fiist established in Dublin 
at the end of the 17th century by the Huguenot 
refugees, who fled here after the revocation of the 
Edict of Nantes. The export trade of Dublin is 
largely in agricultural piodnce, and vast quantities 
■of live-stock, fowls, eggs, butter, bacon, and vege- 
tables are shipped for the English markets. There 
is a very large export trade also in porter, whisky, 
-and mineral waters. Dublin has a fine water- 
supply, drawn by a double line of pipes from 
the headwaters of the Vartry River near Round- 
wood, 24; miles distant from the city. The storage 
reservoir covers 400 acres, and has a depth of 60 
feet ; it holds 2,482,800,000 gallons, giving a supply 
•of 12,000,000 gallons daily for 200 days. The em- 
batikment is 200 feet in length, 500 feet wade at the 
base, and 30 feet wide at the top. Another leser- 
voir has been constructed near the older, which is 
510 acres in extent, with a supply of 1,259,000,000 
gallons. The immediate water-supply of the city 
is at Stillorgan reservoir, about 5 miles distant, 
which covers 26 acres, and has a capacity of 
100,000,000 gallons, being a nine days’ supply. The 
Rathmines township has its own water-supply at 
Ulenasmole, taken from the Dodder River, 7 miles 
‘distant. It is held by two reservoirs with a united 
•capacity of 516,000,000 gallons. Down to 1907 the 
Litfey was the medium of discharge of the whole 
sewage of the city, the volume of which, owing to 
the admirable water-supply and improved sanita- 
tion, long rendered the bed of the river particularly 
obnoxious to the inhabitants. In the year named 
the new main drainage scheme was put into opera- 
tion. It consists of two great intercepting sewera 
running under the north and south quays, the 
north being canied under the bed of the river at 
Eden quay to join the south drain, and the united 
stream of sewage is finally discharged into j)UTifiLea- 
tion-tanlcs at uUe IPigeon House. Here it is mixed 
with milk of lime, and after a period of rest the 
liquid portion is discharged into the estuary and 
the sludge into a steamer, by which it is carried 
•out to sea. The total cost of this great work has 
exceeded half-a-miUioh sterling. 

In education Dublin takes a leading place among 
the cities and towns of the British Islands. ‘VV’hile, , 
with the exception of Trinity College, noife of 
its institutions are well endow^ed, and, the grqat 
xnajority are without any endowment, the staindard 


of education maintained is a high one. Fellowships 
at Trinity College aie awaidecl after an examina- 
tion of an exceptionally severe kind, following upon 
yeais of long and patient study ; but the principle 
of election without it has lecently been intro- 
duced to be of paitial application. Dublin and 
the^ National Universities have schools for the 
vaiions pioiessions, the former including divinity 
for students of the Cliurch of Ireland ; Maynooth 
is the seat of theology for the piiesthood of the 
Roman Catholic Church. The College of Surgeons 
and the (College of Physicians are licensed bodies 
for granting diplomas in medicine, and large nnm- 
beis of students are trained by them in addition 
to those attending the university medical schools. 
The College of Science, already referred to, is a 
government institution, and affords a complete 
course of instruction in science as applied to 
industries and arts. The secondary schools are 
numeious, and most have been established by 
private enteiprise ; all the Roman Catholic schools 
and training colleges aie in the hands of the various 
teaching orders. A great imi)etus was given to 
secondary education by the Intermediate Board • 
(1878). The Primary Schools are under the con- 
trol of the Irish Ministry of Education, which took 
over the functions of the National Board of Educa- 
tion, established in 18.31. There are four Training 
Colleges; the Central, in Mailborough, open to all 
denominations ; the Church of Ireland, in Kildare 
Street; and the Roman Catholic (men) in Drum- 
condra, and (women ) in Blackrock. Tyrone House, 
in Marlborough Street, the seat of the National 
Board, was the old residence of the Beresford 
family. 

At the mouth of the Liffey stood an early Celtic 
settlement known as Baile-ath-Cliath (the ‘ town of 
the hurdleforcl ’), and Whitworth Bridge now stands 
on the site of the ancient passage. The real 
foundation of the city was due to the Danes, and 
the name Duhhlinn (‘black pool’) was given to 
tlie dark stretch of water below the ford where the 
Viking ships lay. Here the Norsemen established 
a kingdom, and their power was not destroyed, 
notwithstanding the gieat battle of Clontarf (1014 ), 
until after the Anglo-Norman settlement. Henry Jl. 
came to Dublin in 1172, and granted to ‘his meit 
of Bristol’ the city and its liberties by royal 
chai-ter. The (Castle was commenced early in the 
13th century, and was defended by a city wall 
with many towers and gates, all surrounded by a 
moat fe<l by the Poddle River, which still finds 
its way, now underground, to the Liffey. Dublin 
suffered much at the hands of the wild septs of 
Wicklow, the O’Byrnes and the O’Tooles, who 
swept down from their mountain heights on the 
rich setblemont in the plain, against whom a ring 
of castles and peel- towers was built for piotecbion, 
the remains of many of which still stand. The 
terrible massacre of Easter (‘Black’ ) Monday, 1209, 
is perpetuated in the name Bloody Fields in the 
township of Rathmines. Edward Bruce besieged 
the city in 1316, and in 1486 Lambert Simnel was 
crowned in Christchurch. During the Civil War 
the city and surrounding country suffered at the 
hands of the contending parties ; James 11. held a 
parliament in Dublin in 1689, and Mass was cele- 
brated in Christchurch. Down to the Restoration 
Dublin remained practically a medieval city ; but 
after it a great change came in the expansion ahd 
trade of the city, especially under the viceroyalty 
of the Diike of Ormonde. In the 18th century the 
dty became in features what it largely still is, SIvifeh 
its great thoroughfares, stately public builtogs, 
and extensive streets and squares 
deuces; the, names of which are chiefly idehmed 
>vith successive viceroys— so much so tliat itsg^O'^fch 
may be traced thereby. events 
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have been the gi*eafc strike ot 1913-14, under James 
Larkin, the Easter Rising of 1916, in the q^uelling 
of which much of Sackville Street, including the 
General Post-office, was ruined, the first meeting 
of Dail Eireann at the Mansion House in 1919, the 
burning of tlie Custom House by republican irregu- 
lars in 1921, the seizure of the Four Couits and of 
ICilmainham Gaol by irregulars, and the blowing 
up of the former on surrender, the handing over 
of Dublin Castle, the Viceregal Lodge, and other 
buildings to the Irish authorities, tlie disbanding 
of the Royal Irish Constabulary, and the with- 
drawal of British troojis in 1922, 

See History of the Gounty Dublin^ by F. Elrington 
Ball; History of Duhlin, by S. A. O. FitzPatriek; The 
Story of DMv%f by D. A. Chart ; The Booh of Trinity 
GoUegz; History of Trinity GoUege, by W. Macneile 
Dixon. 

DuboiSs Guillaume (1656-1723), Cardinal, son’ 
of an apothecary, became tutor to the Due de 
Chartres; and when the latter (now Duke of 
Orleans) became legent in 1715, was the most 
powerful man in France. In 1717 he succeeded 
in forming the Triple Alliance between England, 
Holland, and France, wliich, with the accession of 
the emperor in 1718, became the Quadi-uple Alliance, 
He was appointed foreign minister and Archbishop 
of Cambrai ; in 1721 he became a cardinal, in 17i^ 
prime-minister of France. 

Du Dois-Reyinoml9 Emil, physiologist, was 
born in Berlin in 1818, and in 1841 began the re- 
searches in animal electricity with which his name 
is chiefly identified. The results of his labour in 
this field are contained in several valuable publica- 
tions, the most important of which is his great 
work, UntersiichwT^en uher tiensGlie Elektnzitat 
(Berlin, 2 vols. 1848-84). In 1858 he succeeded 
Job. Miiller in the chair of Physiology at Berlin, 
and in 1867 he was elected permanent secretary of 
the Academy of Sciences, Five volumes of his 
collected memoirs, addresses, and lectures appeared 
in 1885-99. He died 26th December 1896. 

Dulhovka^ a town in the Russian province of 
Saratov, on the Volga, with tanneries and a large 
trade in mustard and salt ; pop. 15,000. 


Dubrovnik, Croatian name of Ragusa {<i.v.). 


Dubiuiu^, a city and port of Iowa, on the right 
bank of the Mississippi, built partly on bluffs rising 
200 feet above the river, which is here crossed by 
an iron railway bridge, 165 miles WN W. of Chicago. 
It is the seat of an Episcopal and of a Roman 
Catholic bishop, and contains numeious churches, 
a city hall, a custom-house of mai-ble, and several 
colleges. It has a number of manufactures, and a 
large river and railway trade, and is the chief 
centre of the great lead and zinc region of the 
:^orth-west. The town is the oldest in the state. 
Julien Dubuq^ue, a French trader, engaged in 
lead-mining here as early as 1788 ; but the first 
permanent settlement was made in 1833. Pon. 
(1910)38,484; (1920) 39,141. ^ 


Du Camp, Maximb (1822-94), was born at 
Paris, made repeated journeys in the East, and 
settled m Pans. Besides works on his Eastern 
travels, he wrote 
rofdres, a histoiy 
d& Pa/tis, 1879), 
ttom^ etsa Fie (6 


poems, romances, Souvenirs LitU’- 


of the 

and Paris, see 


-les Convulsions 
frganes, ses Worn- 


yols. 1875 ,; 7th ed. 1884), See his 
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Du Cange. Chaeles Dueeesiie, Sibue bu 
Cange, generally styled Ducange, one of tihe 
greatet of French scholars, was bbra at Amiens, 
l8th December 1610, and became a parliamentaiy 
advocate in Paris, where he died, 23d October 1688. 
There was scarcely any branch pf smence with 
which he was unacquainted, but his favou^ studies 


were classical philology and history. He wrote and' 
edited several works on Byzantine and French 
histoiy ; but Ids principal productions are the Glos- 
saiffUin ad Seri^iores Medics et Inji'itics Laiinitatis 
(3 vols. folio, Paris, 1678; much enlarged by tiie 
Benedictines of St Maur, 6 vols. folio, Paris, 1733- 
36, to which four supplementary volumes were 
afiei wards added by Carpentici, a Benedictine) 
and tlie Glosscirium ad Scriptures 3IedicG ct lujlmce 
Ghwoitatis (Paris, 1688 ; new ed. Breslau, 1889-91), 
which aie indisjiensahle to the student of the 
middle ages. A new edition of the Latin Glossary 
was published by G. A. Henschel (7 vols. Paris, 
1840-50), and final supplements were added by 
Dicfenbach (Frankf. 1857 and 1867) ; a coinjilctely 
new edition in 10 volumes appeared in 1883-88. 
Dll C<inge loft a large quantity of valuable manu- 
scripts, which have been preserved. 


Ducats a gold coin, formerly in extensive use* 
on the Continent, deriving its name, probably, 
from being issued (in 1140) by the Duke of Apulia; 
according to some, from JDtdrcs, the family nanm 
of the Byzantine emperors Constantine X. and 
Michael. The Apulian coin bore the legend — Sit 
tibi, Christo, datus, qttem tu regie, uio, Ditcftfirs ( * Be 
this duchy, which thou riilest, dedicated to thee, < ) 
Christ’). Such coins were oxtenHively issued after 
the 12th century in Italy, especially at Veni(‘e, 
where they were called !:iecMni or setfuins (from 
zecca, ‘a mint’). Early in the Uth century the 
ducat was introduced into Ilungaiy anti Bohemia ; 
it w^as adopLetl in 1559 by the imperial tliet of 
Germany into the currency of the enipir<% and was 
afterwards coined in the several (Jermaii states, 
and over the whole of the nortli of the Europt^an 
continent, Russia iuclntlcd. The dm‘at varied in 
weight and fineness; by far the otnnmon, 

which was current in Austria, Rnssia. Hamburg, 
tSsc., was worth alumtOs. 4d The motioru Balbw; 
ducat was of much less value. There silver 
ducats in Italy, wortli 3s. 4<l. sterling; and in 
Holland a dcicdder (4s. 2d.) was also ealletl a duty'll. 

DucatO) Cape (ancient LcukaU), an abrupt 
headland at the south-west extremity (»f Lcuka’^ or 
Santa Maura, one of the Ionian Mainls, <{n‘aded 
byaailoi’s for the fierce currents arimn<l it. On the 
summit are remains of a tem])Ie of Apollo, and from 
here criminals were anciently ca.st» into the 
Here, too, trailition fixes the scenf? of Saiqdm’H 
fatal leap, and that of Artemisia (<i.v.) of Ilali- 
earnassus. 


Du Chaillu, Paul Belloni, a distinguished 
traveller, was horn in Louisiana in Julv 1837, and 
went to school in Paris for a while. Kre he wasi 
twenty years old he was already noted m m 
Afncan traveller, a series of letters on the Gaboon 
cjountry which he contributed to the JSew Yc^k 
Trihimc-^’B. foretaste of the final fruits of hk first 
great journey-- having long ere hi« return from it 
excited much interest. In 1855 he sailed from 
New York to West Africa, where he spent four 
years in exploring the region two degrees on each 
side of the equator, making many intorcHring 
discoveries, and travelling about 8000 miles, al- 
ways on foot, and unaccompanied by white men. 
He returned to New York in 1859, where lie 
afterwards resided, and lectured frequently. The 
multe of his African travels ho puldislmd iu 
his work, Mwplor&fions and Adventures in JSguu- 
torm Afiim (1861; revised ed. 1871)# eontaiii- 
mg very imyortant contributions to geogmuh- 
leal, ethnological, and zooli^ical seienoe. Tims he 
gave vaiu^bte ifilonnatlon alumt the then unknown 
OgoVre (q^v. J River, anji aWut the tribe 

of the Hie cehteibuthma to rclet^ 

mamly to the gorilla and otlw rehiirifimte apeij* 
He shot more Sian 2090 ^ Of wh^li were 
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previously unknown, and killed over 1000 q[uad- 
riipeds. Many of his specimens were purchased by 
the Bxdtish Museum. The volume was, however, 
received with much distiust ; and some ciities 
asserted their belief that Du Chaillu’s stories about 
the gorilla were entirely fabulous, and that he had 
never seen the animal alive, but had purchased his 
specimens. Du Chaillu’s credit was, however, 
maintained by some men of the highest eminence, 
and particularly by Sir Roderick Murchison and 
Sir Richard Owen. The substantial accuracy of his 
statements was soon confirmed by a Fiench expedi- 
tion which explored the Ogowe River in 1862. In 
1863-65 Du Cliaillu revisited some of the scenes of 
Ins former explorations, vindicated the truthfulness 
of his former discoveries, and gave an account of 
his second expedition in A Journey to Asltango- 
Land (1867). He also published a series of boolcs 
for the young, founded on his varied adventures, 
amongst which are Stories of the Gorilla Country 
( 1868), Wild Life under the Equator ( 1869), Lost in 
the Jungle (1860), My A^nugi Kingdom ( 1870), and 
The Country of the liwarfs ( 1871 ). His Land of the 
Midnight Sun (1881) is a record of a stay during 
1872-78 in Norway and Sweden. The Viking Age 
appeared in 1889. He died 29th April 190»S. 

AiSTDli^ (in Latin, Chesnius, Du- 
cliesnius, or (^)iuercetanus), French historian, was 
])orn in Touraine in 1584, and died in 1640. 
History and geography were his favourite studies 
from liis youth, aim under Richelieu’s ministry he 
was appointed royal geographer and historiographer. 
His most important works are the histories of 
En^ancl, Scotland, and Ireland, of the popes down 
to Paul V., and of the House of Burgundy, and 
his collections of the early Norman and French ] 
histories. His industry was extraoi dinary ; lie is 
said to have left more than a hundred folios in | 
manuscript. 

©mchesiie, Lons Marie Olivier, born in 
1843 at Bervan, became in 1895 director of the 
French archmological school at Rome, and in 1910 
an academician An authority on early church 
history, he edited the Liber Pontificalis (1885-92), 
and wrote Lrs premiers temps de Vitat pontifical 
(1898), Origim du cuUe Chretien (new ed. 1905), 
Risioire ancicnne de Viglise ( 1906). 

Duchesne^ Pi5RE. See Hilbert. 

JovAM, Serbian poet, bora 1874, in- 
fluenced by the French Parnassians and Symbolists. 

l^UCkf any m<iniber of the family Anatid^e, order' 
Anseres ( see Goose ). Notable are the short webbed 
feet, with small hind-toe ; the netted scales in front 
of the lower leg ; tlie bill rounded at the tip, with 
iiostrite towards the broad root. There are over 
fifty species, which have a wide distribution, especi- 
ally in the northern hemisphere. They are char- 
acteristically aquatic birds, swimming with much 
a^lity, diving comparatively little, preferring to 
grub in the shallows for water-plants, w-orms, and 
small animals. The waddling, awkward walk is 
well known in its exaggerated condition in the 
domesticated duck. Great flocks are often seen in 
migratonr flight to and from their northern homes. 
The males (drakes) are in winter and spring 
markedly distinguished from the females, whose 
plumage is lessliandsome. In summer, however, 
the maies geheraUy resemble the females. 

The most imbortan^enus is Anas, which includes 
the Common, Wild Diiok (.d. hosehots), with its 
domesticated form {A: domestica\ and ntuneroiis 
other species. I'he Mallard or Wild Duck is very 
widely distributed ftoxp, Britain to Japan, and also 
occurs in North America as far south as, Florida and , 
the West Indies. Mallards abound inBritain, thbu^i 
ousted from some parts by increased draiaa^ 
marshes. Their food is very ivaried^ ,^fconiiL, seeds ahii 


roots to worms and frogs. They are often seen, 
with submerged head and uptuihed tail, grubbing 
in the mud by the loch side. Along with otliei 
‘wUd ducks,’ they breed in Britain, sometimes 
near the lakes or rivers which they frequent, some- 
times in more elevated mooiland districts. The 
paients often bring their veiy young brood to the 
lower Winters, by swimming dovvn the streams wiieii 
swollen by rain, and it is inteiesting to sec tlie 
little creatures hurried on, without injury, by the 
cuiTent, and passing along nairow rapids and over 
waterfalls of considerable height, muen as pieces of 
cork might do, and with as little apparent injury. 
The nest is composed of grass, intermixed and 
lined with down, and the eggs are usually nine to 
twelve in number. The female shows marked 
parental care and affection for her brood. 

The male (drake) of the common duck has the 
four middle tail-feathers recurved. Tiie deep 
emerald green of the head and upper part of the 
neck, the white collar which separates the green 
from the dark chestnut of the lower part of tbe 
neck, and the deep blue iridescent specidum of the 
wing are marked characteristics of this beautiful 
bird. The plumage exhibits greater brightness of 
colouis in the wild than in the domestic variety. 
At the close of the breeding season, the male of the 
wild duck assumes for a time a plumage more sober, 
and resembling that of the female; hut before 
winter recovers the B];)lendid plumage proper to his 
sex. 

The Domestic Duck. — According to Darwin and 
most naturalists, the various breeds of domestic 
duck are all descended from the wild species above 
described. In domestication the excellence of the 
plumage and the elegance of the carriage are lost 
m a few generations, and more momentous changes 
follow in consequence of altered nutrition and the 
like, and largely from the decreased use of the 
wings and increased use of the legs. The size also 
increases. It is well known that the nest-building 
instinct has been unlearned, and even the brooding 
impulses are usually degenerate. Darwin distin- 
guishes four breeds : the Common Domestic Duck, 
the Hook-billed Duck, the Call-duck, and the 
Penguin Duck. Of the first, several sub- breeds are 
well known— e.g. the Aylesbury — ^large and white; 
the Rouen — large, and coloured like the wild duck; 
the tufted ducks— with top-knots of downy feathers; ' 
the black Labradors. ‘ The duck was unknown to 
the ancient Egyptians, to the Jews of the Old. 
Testament, ana to the Greeks of the Homeric 
period,* but was kept eighteen centuries ago in 
boman poultry -yards. See Darwin’s Variation of 
Animals and Plants under Domestication (1868). 
For ducks as egg-producers, see Poultrv. 

There are many other Europfean wild ducks— e.g. 
the small A, c/i^ecca, extending to North Africa; 
A» amtUy also found in North Ameiica ; A, strepera^ 
a distiaetly north European form; A, querquedula^ 
from middle and south Europe to Central Asia ; A. 
pemlope, in north Europe and Asia, Some closely 
related genera may be nofeed. The beautiful North 
American Aisi sponsa is often brought to Europe ; 
the Spoon-billed Ducks (Spatula elypeata^ &c.), 
occurnng in the temperate zones oi both hemi- 
spheres, have markedly elongated bills ; the Musk- 
duck (Gairma mosehata\ from Brazil and Para- 
guay, sometimes domesticated, is remarkable for 
the musk-like smell of the male preen-gland. Less 
nearly related to the true ducks are the Geese (see 
G0OSE)| Swans (q.v.), Eiders (q.v.), and the stijff- 
tailed ducks, such as the wide-neaded Erismatmra 
bucocephalay rather like a diver in fl^ht and hahtfc, 

' Many wild ducks are shot for the marked' j VtH 
plturiage is also used for decorative purpOs^et 
uto or the‘ domesticated Tarie^ are well known. 
'See, also Teal^ tJAKVAs-BAcn:;' '■ 
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Duck (aldn to Ger. tuch, ‘cloth’), a coarse 
cloth or canvas, highly glazed, used for sails, sack- 
ing, smock-frocks, overalls, trousers, &c. 

Duckbill, or Dugkmole. See Ornitho- 

RHYNOHUS. 

Ducking-stool, an apparatus at one time in 
use in England for the punishment of scolding 
wives. The cucMng'Stooly duching-stool^ and timi- 
brel have often been confounded, and indeed most 
writers appear to consider them hut different names 
for the same thing, hut, as Mr Llewellynn Jewitt 
points out, they are all three distinct varieties of 
punishment, ^he cucking-stool is mentioned in 
Domesday Book as having been in use in Chester, 
and the name {cathedra stercoris) casts a light upon 
the degrading nature of its origin. In it the 
culprit, who might be of either sex, was placed, 
usually before his own door, to he pelted and 
insulted hy the mob. On the tumbrel a^ain he 
was drawn round the town or village, seated in the 
chair, which was sometimes so constructed as to be 
suitable also for ducking; but the ducking-stool 
j}ar excellence was specially made for 2 >mposes of 
immersion. There were various examples of the 
ducking-stool. Sometimes it ‘ consisted of a rough 
strong chair attached to one end of a beam, which 
worked on a pivot on a post bedded into the ground 
at the edge of the dam,’ or the river, as the case 
might be. The woman was fixed in the chair mih 
her arms drawn downwards. The executors of the 
punishment then took hold of a chain at the ojijm- 
site end, and gave her a ducking on the ‘see-saw’ 
principle. Many ducking-stools and chairs are 
still in existence ; that at Leominster was used as 
recently as 1809, The practice of clucking com- 
menced in the latter part of the 15th century, and 
prevailed generally till ougliout the kingdom until 
the first part of the 18th century, and in isolated 
cases, as we have seen, even into the 19th century. 
See Llewellynn Jewitt in the Beliquary (vol. i. 
1860) ; W. Andrews, Old Time Punishments (1890). 

Duckweed, or Dxjck-mbat [Lemna]^ is the 
type of Lemnacese, a small order of very degenerate 
monocotyledons, probably allied to Aracese. Tliey 
are chiefly floating plants, mere flat green ..fronds, 
with roots hanging loosely in the water, and uni- 
sexual flowei’S— destitute of calyx and coi-olla — 
bursting through a membranous spathe in tlieir 
margin. The Lemnacese are distributee! through- 
out all parts of the world. Several species of duck- 
weed are British, and cover the surface of stagnant 

E onds with green vegetation. Their floweis and 
:uits are rarely to he seen, hut they spread rapidly 
by budding fiom their margins. 

Daclaun^ Mmb. See Darmestbter. 
Ducrow, Andrew (1793-1 842), ^the ‘Colossus 
of Equestrians,’ was horn at Southwark, the son of 
a Belgian ‘ strong man. ’ He toured France success- 
fully with his brothers and sisters ; and'havijig in 
1825 become joint-proprietor of Astley’s, left a large 
fortune, although the burning of his theatre (1841 ) 
unhinged his mmd and caused his death. 

Ductility is that property of solids in virtue of 
which they can he drawn out so as to increase 
^eir length at the expense of their cross dimensions. 
Thus silver is a very ductfle metal, while platinum 
IS not so ductile. But although platinum cannot 
be drawn out to any very great extent by the 
oidinary process of wire-drawing, it may be drawn 
out by Wollaston’s pi*ocCss. Wollaston fitted a 
platinum wire into the interior of a hollow rod of 
silver, and then drew out the compound rod to an 
extent limited only by the ductility of silver. He 
then dissolved off the silver, and so obtained an 
excessively fine platinum wire, the diameter of 
which was, according to Leslie, iubh. Leslie 
also says that, by drawing out a thickjy-gilt silver I 


rod, a film of gold only in diameter 

could he obtained. See Malleability, Wiue. 

Ductless Glands. See Glands, and separate 

articles, THYROID, &c. 

Du DeflTand. See Deffakd. 

Dudevaiit9 Madame. See Sand (George). 

Dudleys a municipal, county, and pailiainentai y 
borouoii in a part of Worcestershire embedded hi 
the south of Staffordshire, Si miles WNW. of Bir- 
mingham. Situated in the heart of the ‘Black 
Country,’ it is a thriving town with coal-mining, 
busy brass and iron foundries, brickworks, besides 
tanning and brewing. The iron industries include 
the making of bedsteads, fenders, vices, and anvils. 
A chief ornament of the place is the Renaissance 
(liinkiug-fountain, erected in 1867 by the Earl of 
Dudley, a statue of whom was erected in 1888. 
On a hill to the north-east are the ])eM.utiful ruins 
of an old castle, said to have been founded in tl»<i 
8th century by Dodo, a Saxon prince, the k<‘<jp 
of which dates from the 13th century. It was 
burned in 1750. Near it arc remains of a Cluniac 
piiory (1161). The vicinity yields abundant lime- 
stone (see below); it is wrought out of caverns, 
and brought to the kilns through a tunnel one mile 
«and three-quarters long, wliich is carried tbvougii 
the basalt of the Castle Hill. Top. of niunicii>al 
borough (1891) 45,724; (1911) 51,079; (1921) 
55,908. Dudley has returned one member Htneo 
1832; the municipal borough dates fiom 1865. 

Dudley Limestone is a hif^dy fossilifcrous Silurian 
limestone belonging to the Woidock Series (q.v.), 
which forms some of the most ])i<aur(»Hf(ue eminonocH 
around the town of l>udle.v. The masKCS of corals, 
shells, and trilobites which abound in ibis rock, 
form, when weathered, extremely bojuitiful cabinet 
H\>eQimem.’--‘D7ulky Loctist is the popular iianui for 
a trilobite ( (7a^2///ienc Bhmeuhavhii j, which is very 
abundant in the Dudley limestone. 

Dttdleyt FiDMUND (1462?-ir>lO), lawyer and 
privy-councillor, was Empsou’s parintu* in canying 
out the detested policy of Henry VI 1., whose son 
and .successor sent him to the block. He was fat her 
of the Duke of NorthumlwM-land. See Rkucy, 
Grey (Lady Jane), and Lkioksteu. 

Duelling* Tlie duello ( from the Lat. dneiium^ 
an old form of heUmi) belongs t(» fjvery age and 
country, uncivilised as well aw civiliwed. The old 
‘ordeal by battle,’ a sort of judicial decision, impliotl 
that the Almighty wonhl give victory to the jtmt 
cause, and was in vogue in England down to the 
reign of Elizabeth (see Battle, Wager of). 
Neither this nor the chance quairel of two gcuitle- 
men carrying swords can be strictly considertf*! a 
duel, which implies deliberation. The iiFMlem <lucl 
is prompted by the worst passions, hatred, reveng<*, 
jealousy, and often by the merest trifle. In France, 
where it has long flourished, it was punched severely 
by kings and parliaments, and Henr^*- If., Henry 
Iv., and Louis XIV. took stringent measures to 
put duelling down. Francis L, however, wtis in 
its favour, and even challengetl Charles V. to 
single combat. It is said that during the earlier 
years of Henry IV. ’s reign no less than 4000 gentle- 
men lost their lives in tlus wav. In Louis XlV.’s 
day, duels of four and five a sitle were common, biit 
his e^ct of 1679 completely sui)presHed it. 

It is remarkable that at this moment there is but 
one group of oountries— viz. the English-speaking 
lands— where duelling is not merely scouted and put 
doTO by law, but ^wstually ridiculed. This cannot !>e 
explained by English rei^pect for the laws, or fmm a 
strict religious sense; both these feelings being as 
stong wlm duelling was in high fashion. In the 
reign of William lu: a severe act a^mt it was 
pa^ed, and in 1712 it agaiu engaged the attenMou 
of the parliament. 
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Duels witk the pistol prevailed in England for 
mearly a century ; to within living memory, minis- 
ters and politicians resorted freely to tliis mode 
of settling a quarrel. Wilkes met Lord Talbot, 
and also Mr Martin, in 1763, by whom he was 
severely wounded. Mr Pitt was challenged by 
Mr Tierney for charging him with ‘obstructing 
the defences of the country.’ The day fixed for 
the encounter was a Sunday of May 1796, and at 
three o’clock the parties were found on Putney 
Heath, close to the Kingston Road. The duellists 
fired twice at each other ; but on the second occa- 
sion Pitt discharged his pistol in the air. Pitt’s 
great rival, Charles Fox, had been particularly 
severe on the powder supplied by the War Office. 
Mr Adam took offence at this charge, and chal- 
lenged him. The parties met, and Fox was 
wounded. The buoyant humour of the man, which 
made him so many friends, was shown in his first 
remark, ‘ Adam, you ’d have killed me if you 
hadn’t used government powder.’ 

Another political duel took place in September 
1809, between Mr Canning and Lord Castlereagh 
{q.v.); a yet more remarkable duel was that of 
the Duke of Wellington with Lord Winchilsoa 
in the exciting year 1829. Lord Wincliilsea 
charged the duke with the ‘insidious design of 
introducing Popery.’ The duke at once sent 
Sir Henry Hardinge to demand an apology. The 
meeting was at Battersea Fields. Lord Win- 
chilsea was attended by Lord Falmouth, a second 
so completely unnerved that he had to be assisted 
in loading his pistols. The duke was gay and 
unconcerned. When their men were placed, the 
duke’s second advanced with a paper in his hand. 
‘As for myself,’ said he, ‘if I do not express my 
■open disgust for the whole affair, it is because 
1 wish to imitate the moderation of the Duke of 
Wellington.’ Lord Winohilsea was quite over- 
whelmed by this irregular lecture, his second fal- 
tered out that ‘nothing had ever given him so much 
ain,’ &c. To whom Sir Henry : ‘ Indeed, my loid, 
don’t envy your feelings.’ A crowd had collected 
to see the sport. The duke hesitated a little and 
fired ; Lord Wincliilsea then fired in the air. Lord 
Falmouth now came forward with a paper. The 
duke, wiio had drawn near to listen, said in a low 
voice, ‘ This won’t do ; it is no apology.’ Sir 
Henry pulled out his paper, and reading it, said : 
‘ This is what we require ; the word apmogy must 
be used.* At last the required word was funiished. 
Then Sir Henry gave the guilty pair a last rebuke. 
‘And now, gentlemen,’ he said, ‘without making 
any invidious reflections, I cannot help remarking 
that, whether wisely or unwisely the world will 
judge, you have been the cause of bringing this 
man into the field, where, during the whme course 
of a long military career, he never was before.* 
Here Lord Falmouth turned on his unhappy prin- 
•cipal to tell him that ‘he always thought, ana had 
told him so, that he was completely in the wrong.* 
Lord Falmouth then attempted to vindicate liim- 
.self. ‘ My Lord Falmouth,* was the duke’s haughty 
reply, * I have nothing to do with these matters.’ 
He then touched his hat with two fingers, saying : 
‘ Good morning, my Lord Winchilsea ; good morn^- 
ing, my Lord Falmouth,’ and rode away. It is 
remarkable that most of these fire-eating politicians 
— viz. Wellington, Castlereagh, Canning, Tierney — 
were of Irish extraction. 

There have been three notable duels, each 
attended with fatal issue, and each arising out of a 
political quarrel. One was that of Mr Scott, editor 
of the Champion, killed by Mr Christie in 1821 ; 
the second was that of Sir A. Boswell in 1822, 
killed hy Mr James Stuart of Dunearn, the quarrel 
arising out of a foolish ballad 'svritten by the 
former; the third was the well-known fatal en- 


counter of Mr O’Connell with D’Ehterre, in v'hich 
the latter fell. Another fatal duel was that of 
Lord Camelfoid and Mr Best in 1804. In Ireland, 
before and after the union, there was a mania^ for 
duelling ; and personages of the highest position, 
lord chancellors, judges, provosts, and all fought, 
or as the phrase went, ‘ blazed.’ Of modern duels 
the most notable was that of Lord Cardigan with 
Cax)tain Harvey Tuckett, in which the latter was 
wounded ( 1840). XJp to 1843 duelling was almost 
recognised as an oldigation, but in that year it 
received its quietns, owing to the fatal contest 
between Colonel Fawcett and Lieutenant Munro, 
his brother-in-law, in which the former was killed. 
Thereafter only one fatal duel was fought by English- 
men in England, between Lieutenants Hawkey and 
Seton, in May 1845, when the latter was killed. 
The last duel in Ireland (Februaiy 1851), between 
the mayor of Sligo and a lawyer, was a bloodless 
one. 

In most countries, as we have said, duelling 
is still resorted to as reparation foi personal in- 
sult or injury. In Fiance, fencing is studied, as a 
necessary part of education and protection, by most 
public men and journalists. The encounters are 
generally harmless, and often pour rire. Two 
modern political duels excited the merriment of 
Europe, that of Gambetta and M. Fourtou, who 
‘ fought ’ in a foggy morning at thirty or forty paces 
distance (1878), and that of General Boulanger, 
wlio spitted himself on the rapier of a letireJ 
attorney, M. Floquet, then first minister (1888). 
Perhaps the most notable political duel^ was that 
of Armand Carrel with i^lmile de Girardin ( 1836 ), 
when the former fell mortally wounded. In 
France, two seconds on each side regulate the pro- 
ceedings, and one stands beside the combatants, 
ready with a walking-stick to beat down the 
weapons in case of unfair lighting This pre- 
caution is not unnecessary, as one of the parties 
has been known to'seize his adversary’s sword witli 
one hand, and try to ‘ finish ’ him. In Belgium the 
duel occurs seldom, though still enforced hy social 
law, but the country is often selected by French- 
men and others as the terrain of their encounters. 

In other countries duels are comparatively rare. 
In the United States, where they were at one time 
fought with a savag’e ferocity and originality com- 
bined (in some sections, with bowie-laiives ), they 
are now practically unknown, save in the very back- 
ward states. None has been more famous than one 
of the earliest, in 1804, when Aaron Burr, the vice- 
president, killed Alexander Hamilton, the leadei of 
the opposition. Later duels were those between 
Henry Clay and John Randolph, Andrew Jackson 
and Charles Dickinson, Thomas H. Benton and 
Lucas. By the common law, the survivor and the 
seconds are guilty of murder when one of the 
parties to a duel is killed. 

The question of insult, the form of reparation, 
withdrawals, &c., led naturally to some complica- 
tion, and there have been attempts to draw up 
rules and regulations. Towards the end of the 18th 
century, a number of duelling gentlemen ( ‘ dele- 
gates ’) met at Clonmel, and drew’- up a ‘ code,* con- 
ceived in a highly logical spirit. One specimen 
will' sufiice : ‘Where the he direct is the first 
offence, the aggressor must exchange two shots 
previous to apology, or three shots followed by 
explanation, or fire on until one is hit. The only 
satisfaction for a blow is to offer a cane which is to 
be laid on the offender’s shoulders. If a blow be 
an answer to giving the lie, the lie is merged in the 
blow, which becomes the sole offence,’ &g. There 
are so-called duels, in which lots are cast, and the 
party to whom the lot falls is bound to put an end 
to his own life. There have been cases of duels 
with sword and pistol between women. 
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By the laws of the German empire, duelling was 
an oUence puinshable with fortress-iiuprisoiiment, 
tiie length of which was pioportioned to the nature 
and consequences of the encounter. Students’ 
duels, so-called, really a form of sport (J¥ensur)j 
ranging in seiiousness from mere fencing matches 
to dangeious or even fatal encounters, were for- 
merly ti’eated as mere * discipliiiaiy offences,’ unless 
the consequences were very serious. But public 
feeling turned against them ; and from 1883 the 
imperial courts imposed fortress-imprisonment. In 
contradiction to the spirit of the public laws, 
duelling continued to be recognised in the German 
army, wlience an officer was expelled in 1887 for 
refusing to challenge one who had insulted him. 
TJie Empeior William I, pious as he was, felt 
constrained to diaw up regulations on the subject, 
introducing courts of honour, which, however, in 
serious cases, might authorise the encounter. 
These w’ere abolished by the republican constitu- 
tion. Jn 1844 the English War Office, moved 
thereto by Prince Albeit, put a summary stop to 
the practice — issuing a number of regulations 
which threatened all concerned in a duel with 
court-martial and cashiering. For tlie law of 
the land makes no distinction between any of the 
methods of taking another’s life, though the old 
attitude of the law to affairs of honour was fairly 
expressed by an Irish judge, who, when charging in 
a fatal* case, declared that it was his duty to tell 
the jury that it was murder according to "the law, 
‘but that for his pait a fairer duel he had never 
met in his life.’ In a work revised by him in 1853, 
Lord Coekburn similarly expressed his opinion that 
‘muider may be committed in duel required by 
society, and provoked by intolerable insult.’ 

See Dr Millingen, History of HucUmy (Svols. 18411 j 
A. Steiinnetz, l%e Moniame of Hnelhng (2 vols. 1868); 
Eodenbeok, Der Hweikampf {188Z) ; Consiard de Massi, 
Duelling iti ctll Countries (trans. 1880) ; William Douglas, 
Duelling Days m the Am?/ (1887) ; Alfred Hutton, The 
Sword and the Centuries (1901); Edom, LHsanme et le 
Duel (1908) ; and Thimm^s bibliography (1896). 

l>iULet9 a composition in music for two voices or 
instrumental performers. 

Dulff Alexandbk, a great Indian missionary, 
was born 20th April 1806, at a farm near Pitloclny, 
in Perthshire. When a student at St Andrews his 
character was powerfully influenced by Chalmers, 
and in 1829 he was ordained the first missionaiy 
fiom the Church of Scotland to India. On the 
passage out he was twice shipwrecked, and he did 
not reach Calcutta till May 1830. He began his 
work as a missionary on an entirely new plan, freely 
opening up Western science and learning to the 
natives of India as well as purely religious teaching 
—an innovation that marked the beginning of a rem 
era in the social history of that country. In spite 
of much misapprehension and not a little violent 
opposition, his English school flourished, and in the 
course of time its indomitable promoter was cheered 
by the warm encouragement of some of the highest 
personages in the government. In 1834 Duff was 
obliged to return home, already invalided by his 
enthusiastic and restless energy ; but he returned in 
1840 to And his ooUe^ maintaining its success, with 
an attendance of between six ana seven hundred 
pupils. At the Disruption with^ the Church of 
focotland in 1843, Duff, with the other missionaries 
in India, cast in his lot th-e seceding body that 
formed the Free Church, and of couine had in con^- 
sequence to give his college into otheif hands, and 
begin his work again from the begjnniqg. B«t for 
this the enormous energy of tie man was adequate, 
and ere long his whole &ucarional and missmnary 
work was completely reorganised, and that oh a 
much ampler scale than before, in 1844 Duff Mped 
to start the Calcutta Emew, and in I84& ivas again 


obliged by ill-hcalth to return home, traversing* 
India on "the journey. Me was moderator of the 
Free Church Geneial A''senibl\ in 1851. In 1856* 
Duff returned to India, and guided his mission 
safely thiough the troublous time of the Mutiiiy. 
He was one of the foniuliMS of the university of 
Calcutta, but in 1803 was obliged l)y peisistent ill- 
health to leave India peinianeutly. In Scotland he 
laboured much to infuse niissioiiary zeal through- 
out the community; lie raised £10,000 to endow a 
missionaiy chair in the New College, Edinbingli, 
of which’ lie agreed to be the first occupier. In 
1873, to avert a thieateniiig crisis within the Free 
Church, he was called a second time to the mfxhu'a- 
toi’s chair. He died in Ediiibuigii, Pith Feliniary 
1878. 

See his Life by Dr George Smith ( 2 vols. 1 879 ; now cd. 
1899), and a short Life by Prof. Thomas Smith (1883), 

BllflT* SlE MoUNTSTCJAHT ELPiaXSTt/NK (JIIANT 
(1829-1906), born at Eden in Aheideenshirc, sou 
of James Grant Duff ( 1789-1858 ; historian of 
the Mahrattas), was educated at Edinburgh and 
Balliol, and called to the bar. In 1857-81 Iio was 
(Liberal) M.P. for the Elgin Burghs, and dtdivorod 
notable surveys of foreign ixditk'S to his const it lumts 
in the famous' ‘Elgin Speeches.’ Suc‘<*<‘hsively rmhw- 
secretary for the Colonh^s and for India, ho in 
1881-86 governor of I^Iadras, ami was nnido (; 

He wrote Lives of Sir Henry Main, Kenan, ami 
Lord de Tabley, uVofof of an Indtan and 

Miscelhorks, LHmirg and Cnfmd ; but is bast 
remembered for the fourteen vohinH\s of his Xairy 
from a Diary (1807-1905), M’hich illustnrio Itis 
exceptional all-rtmnil culture— classics, hoi any, 
arcineology, religiim, l>oetry, ami tiie ]H‘rsonai 
gossip of Ills time. 

and Ava# FriKiiKiufK Tiarruc 
Hamilton Tbmplk Blackwooo, MAiiQrfw of, 
G.O.B., G.C.M.G., the mn of the hmrtli Ihinm 
Dufforin, was born at Florenccon June 21. 1826, and 
succeeded to the peerage in 1841. EducaOul at 
Eton and Christ Church, Oxf«>rd, he first <iis{in. 
guished himyelf by contributions to littu-ature, ami 
published the popular Letters frtrm Uiffh Latitadr , 
in 1869. In 1860 he was sent by I/ord‘ Palmerston 
to Syria, to investigate the (rue>^t ions arising from 
the religious massacres, and^ on his return wan 
created K.C.B. Lord Duflorin was «uct‘rssi\(tly 
Under-secretaiy for India (1864 '06), ami for War 
(1866). lie was Chancellor of the I>nchy of 
Lancaster from 1808 to 1872; in 1871 was created 
an earl ; and "wm Governor-general of ('anuria 
(1872-78). His brilliant administration wjis re- 
markable for the wonderful ciex’cdopment of the 
province of Manitoba. From 1879 to 1881 L<trd 
Dufferin was ambassador at Bfe Petersburg, whence 
he was transferred to Constantinople. After the 
collapse of Arabi’s rel>ellion, liord Dnfferin went to 
Cairo to restore order in Egypt. To him was due 
the abolition of the Dual Control. In IB84 he suc- 
ceeded Lord Kipon as Viceroy of Iiwliiu Uis tenure 
of office Avas made memorable by meamiree for 
strengthening the Indian frontier ; by the various 
attempts to delimit the Afghan frontier, wliich, 
though interrupted by the Bussian attack on Penj* 
dell, were brought to a successful issue by the 
Anglo-Kussian commission ; and, above all, bv the 
annexation of Upper Burma in Dec, 1885. 
province had been re<luee<l to submission, and the 
Tibetans had been defeatetl by the Sikkim expcdl* 
tions, when I^ord Dufferin resigned in 1888. He 
became ambassador at Home, luarquia (1888), and 
anibiiissador to France ( 1^1-96 b and died i2th Feb- 
ruary 1902. See bte Life by Sir AJft^ Myall ^ 

— His mother, Helen Srfina Bherl^n (1807*’^ iT^ae 
the auf^or <rf ‘The Irish Emiiufaiiv* *The Bay 
Dublin,^ and other soi^ ; see MmmSr by hiar sea 
preflxed to her met rsrsesilSWb 
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DraST-GordoM. See Gordon. 

Buffy, Sir Charles Gavan (1816-1903), Irish 
|yatriot, was born in County Monaghan, and early de- 
voted himself to journalism in Dublin and Belfast, 
returning to the former in 1842 to start along with 
Thomas Davis and John Dillon the famous Nation 
newspaper, as the organ of the Young Ireland 
party. Tried and convicted for sedition with 
O’Connell in 1844, but saved by the House of Lords 
(quashing the conviction, he aided his great chief 
in the agitation for repeal, next helped him to 
found the Irish Confederation, and gave his heartiest 
sympathjr to the patriotic dreams of Smith O’Biien. 
Again tried in 1848 for ‘treason-felony,’ he was 
acquitted, next revived the Nation, and carried in 
1852 the borough of New Ross in the teeth of the 
Under-secretary for Ireland. He had an active 
share in promoting the Tenant League and the 
Independent Irish party, and on the break up of 
the latter, emigrated to Australia in 1856. After 
some tinie of practice at the Melbourne bar, he 
drifted into politics, and after the establishment 
of the Victorian constitution, rose in 1857 to 
be Minister of Public Works, of Lands in 1858 
and 1802, and prime-minister in 1871. He was 
defeated next year, was knighted in 1873, and in 
1877 elected Si)eaker of the Legislative Assembly. 
His little work, Tho Ballad Poetry of Ireland, had 
been for thirty years a household book in bis native 
countiy, when in 1880 he published his striking 
Young Irelavid, ISJ/OSO^ followed in 1883 by Four 
Years of Irish History, 1845-49. See the auto- 
biographical My Life in Two Eemisjiheres ( 1898). 

Dufresne^ Charles. See Du Canoe. 

DiigdalC) Sir William, antiquary, was born I 
at Shustoke, near Coleshill, Warwickshire, 12th 
September 1005. He spent more than four years 
at Coventry free school, and then studied law and 
history under his falher, to please whom, aged aud 
palsied, he married before he was eighteen, and soon 
after whose death he purchased the neighl/ouiing 
manor of Blythe ( 1625 ). Inspired with the notion 
of writing a history of Warwickshire, he came in 
1635 to London, whore, making the acquaintance 
of Spelman and other antiquaries, in 1638 he was 
created a pursuivant- at-arms extraordinary, with 
the title of Blanch Lyon, and in 1640 Rouge Croix 
])ursuivant. During the Great Rebellion he adhered 
to the royalist cause, and from 1642 to 1646 was 
at Oxford, the king’s headquarters, being made an 
M.A. and Chester herald, while pursuing las anti- 
(iiuarian researches. ‘All the while that the power 
of the usurpers continued he was compelled to live 
depressed in a very low estate ; but, as the darkest 
night hath its morning, so,’ on the Restoration 
Clarendon got him the omce of Norr<jy. In 1677 he 
was promoted to be Garter Principal King of Arms, 
at the same time receiving the honour of knight- 
hood, ‘much against his wul, by reason of his small 
estate/ Evelyn desciibes him in 1686 as ‘ having 
liis sight and his memoiy perfect j’ but on lOtK 
FebruSiry 1686 he died in uis chair at Blythe Hall. 
ThB MonaMicon Amlicanum (3 vols. 1656-61-73), 
a history of Englisn religious foundations, with 
their charters, though planned and in part 
compiled by another antiqpaiy, Roger Dodswoith 
(1685-1654), was concluded, arranged, indexed, and 
revised by Dugdale,* there is a noble English 
edition of it by Bandinel, Galey, and Sir Henry 
Ellis (6 vols. 1817-30). The A^g%dtm of War- 
mckshire ( 1666 ; 3d ed. 1763-65) has been the model 
of every subsequent county history j of Dugdale’s 
tiine other works the cMeJ are the History of St 
PavFs Cathedral (1658), ofP^mMmmd 

Drwyp^ing (1662), Origin&s 

of England (3 vola ’|i675i^7e). - In An^ 
thony k Wood’s words, ‘ What 


I is prodigious. His memory ought to be venerated 
and had in eveilastiiig remembrance. ’ See his Life, 
Diary, and Correspondence, ed. Hamper (1827). 

Bugi. See IsoLA Grossa. 

BllgOBg ( HaUeore ), a genus of marine mammals 
in the order Sireuia. Along with tlie manatees, the 
diigongs exhibit the following general characteris- 
tics. Tlie form of the body is fish-like, but some- 
what depressefl ; the head is rounded, distinct, and 
not out of proportion to the body ; theie is haidly 
any neck ; the tail is horizontally flattened ; there 
are no hind-limbs, nor is there a dorsal fin. In re- 
lation to the aquatic habit, the fore-limbs are paddle- 
shaped flippers, the skin is almost hairless except 
about the mouth, there are no external eats, aiid 
the nostrils have valves. The very small eyes, with 
imperfect lids, have a nictitating membrane, which 
is absent in Cetaceans. The nostrils are at the end 
of the snout. The lips are thick and bristly. The 
bones of the skeleton are very massive and heavy, a 
condition which, as Sir William Flower notes, must 
help these animals to keep to the bottom while 
feeding on algse. The skull is in many ways pecu- 
liar, but is not like that of Cetaceans. The usual 
separate terminal ossifications or epiphyses on the 
vertebrae are absent ; so too are the clavicles ; there 
is no fused sacrum, and a most rudimentary hip- 
girdle, without trace of hind-limbs. There are no 
canine teeth. The brain is relatively small, with 
few convolutions. The tongue is small, fixed, and 
very rough. The stomach is chambered ; the long 
muscular intestine is provided with a ceecum. The 
two ventricles of the heart are partly separated by 
a deep cleft, and the arteries form^ complex net- 
works (retia miraUUa), which may aid the animals 
when under water. The larynx is not modified as 
in Cetaceans. The lungs are very long and naiTow, 
and the diaphragm is very oblique. The teats are 
two in number, behind the arm-pits. The placenta 
is diffuse. The animals are sluggish, herbivorous, 
inoflensive, and gregarious. Halicore and Manatus 
are the only living genera; Rhytina is recently 
extinct; Halitherium is an important fossil foim 
referable to this now moribund but once flourishing 
order. 

The dugong differs in many important respecLs 
from the manatee. A few of its numerous peculiari- 
ties must be noticed. The upper jaw is very mass- 
ive and turned sharply downwards, overlapping the 
lower, which is also crooked. The males possess 
two tusk-like projecting incisors, but the corre- 
sponding teeth abort in the females. The front- 
teeth of the lower jaw abort, and are absorbed. 
The jaws both bear rough homy plates. There 
ore five to six molar teeth of a primitive sort, with 



Dugong (JMicorc diJtgong), 


persifith^g pulps and no enateel, Qnly two or 
are in iute at a time, The darje^ ,eJepIi^ 
tom^ skin beats short sparse 
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a3S8cum is thick and simple. Of the three species of 
Ealicore, one (IT. tabernacuU) is restricted to the 
East African coast and the Red Sea ; another (J2. 
diujong) inhabits the Indian and Pacific oceans, 
■eastward from the home of the last to the Philip- 
pines; and the third [H, australis), the waters of 
Eastern and Northern Australia. 

The dugongs keep to the water, rising to the 
surface to breathe. They never venture ashore, 
but graze at the bottom in shallow water. Their 
food consists chiefly of seaweeds, which they gather 
in with their thick lips. They are sociable but 
stupid, often to their own undoing. They are 
known to attain a length of about 10 feet, but larger 
sizes are alleged. The habit the dugong has of 
lifting its round head out of the water, and of carry- 
ing its baby under its arm, is suggested as a possible 
foundation for the mermaid myth, which the name 
«of the order ( Sirenia ) recalls. Their peculiar, feeble 
cry may also have aided the imagination of early 
observers. The female hears one young one at 
■B, time, and exhibits an aflection said to be pro- 
verbial. When the young one is speared, the 
mother is readily taken. The flesh of the dugong 
is eaten and esteemed, especially when young. 
The Australian species is tilled for the sake of 
its oD, which is free from disagreeable smell, and 
■said to have the medicinal qualities of the cod-liver 
■equivalent. According to Kuppell, it was with the 
skin of the Bed Sea dugong (not ‘badger-skins,* as 
in A.V.) that the Jews were directed to veil the 
tabernacle. 

Cuvier called the Sirenia herbivorous Cetaceans, 
De Blainville emphasised their connection with 
elephant types, and some modern zoologists main- 
tain their affinity mth Ungulates. No conclusion 
is yet possible, except that they have no direct con- 
nection with Cetaceans. Even the fossil forms, 
Plower observes, have not in this case helped much 
towards solving the riddle of Sirenian affinities. 
All that can be certainly said is that the order is at 
once peculiar and primitive. 

See Manatbe, Rhytina; J. P. Brandt, Symholm 
SirenologiccB (St Petersburg, 1846-68) ; ^ Huxley’s 
Anatomy of the Tertehrates ; Blower’s Osteology of the 
Mammalia, 

Duguay-TrouiiL) RenA one of the most cele- 
brated naval officers of Prance, was born 10th June 
1673, at St Male. From 1689 to 1697 he cruised 
about as a sort of privateer, inflicting immense 
damage on the enemies of France. Louis XIV., as 
a reward for his daring exploits, admitted him into 
the state navy, and gave him the command of a 
frigate. In 1707 he engaged a part of the English 
fleet at the entrance of the Channel, burned one 
ship, captured three others, and about sixty tran- 
sports ; but the most glorious of his triumphs was 
the attack and capture of Rio Janeiro in 1711, with 
a small fleet, after hostilities had lasted for eleven 
days. The city was ransomed for 610,000 crusados 
{£96,0(^). For this he was ennobled, and was suc- 
cessively named eJufd^escadre, member of the council 
of ^ate, lieutenant-general, and naval commandant 
at Brest. In 1731 he was sent into the Levant, to 
o^.taln repararion for the damages done to French 
commerce. He died 27th September 1736. See his 
Mimowes by Beauchamps (4 vols. Paris, 1740 ; Ena 
trans. 1742), and Life by La Landelle (2d ed. 1876). 
Du Crueseliu* See GtmsoLiNr. 

Duiker. See Bush Airmopi!. 

Dulsburgr, a town of Rheinland, 16 miles N. of 
Ddsseldori by rail, in a fertile district between the 
Ruhr and the Rhine, with both of which it is 
connected by a canal. St Salvator’s Church dates 
from the 15th century. In and near the place jure 
great ironworks and coal-mines. There is very 
extensive river shipping and shipbuilding, the 


Duisburg -Riihrort harbour being exceptionally 
large for an inland place. Manufactures include 
bridges, boilers, machinery, rolling-stock, enamel, 
copper goods, pulleys, cranes, bricks, ^ beer and 
spints, besides corn -mills and saw -mills. Pop, 
(1816) 4508; (1885)47,561; (1910) 229,483; (1919) 
244,302, neaily half Protestants. Duisburg is an 
ancient town- In the 13th century it was a mem- 
ber of the Hanseatic League, ami aft-erwards a 
free town of the German empire, but at the close 
of the war in 1815 it became finally Prussian. 
French occupation (from 1921) was a heavy 
blow. 

Dujar(lm 9 Fiiiltx (1801-60), born at Tours, 
was professor of Zoology at Rennes, is notable for 
his study of Foraminifera and of Piotoplasm (q*v.). 

DukuSf Paul, French composer, born in Paris, 
1st October 1865, studied at the Conservatoire, 
where he afterwards became a professor. Best 
known in Britain by his symphonic p.icce L'Ap- 
prenU Border , he composed also the opera Ariane 
et Barhe Blm and other works, and \vroto musi(i 
criticism. 

Duke (Fr. due, Lat. d}Q% from dtfcerr, ‘ t<» 
lead’), a term applied originally to any military 
leader. The title came first into fornml use wlien 
Constantine separated the civil and the military 
commands in the provinces. From that time fortli, 
the military governors of provinces \s'erc» citlier 
counts or dukes. But these titles originally {■itood 
to each other in an opposite relation to tliat wliicli 
they afterwards assumed. ‘ All provincial generals,’ 
according to Gil)bon, ‘were dukes, but no mon* tlmi» 
ten among them were dignifictl with the rank of 
counts, or compamons, a title of Inmour, or rather 
of favour, which had been recently invented in the 
court of Constantine.’ See Count, ik^th wmi 
strictly prohibited from interfering in any matter 
wdiicli related to tho administration of jnsiit‘<*or the 
revenue. When the Germanic barbarians invaded 
the provinces of the enqnre, the military (‘hif'fs of 
th^* tribes (called by names cognate witii it rcloqa 
or Imxog) were sometimes hlentifiiMl vith tlio 
dims; but amongst the Franks and l^ngobartls, 
the functions of the so-called dn:o were rather those 
of the old Gennan Qruf (Lat Vonm: see ( Joi nt). 
By-and-by the ordinary count became the lieutenant 
of the duke, and the government of the latter ex- 
toded to several provinces ; whereas that of the 
former was confined to one province, or even a 
single locality. The power of the duk(»;4 grew ho 
imdly, in consequence of the disson.donH of th(i 
Merovingians, that, towards the eml of the Ofcli 
century, they arrogated to themselves the right to 
dispose of the crown. In the 10th century, the EfUbt 
Frankish empire fell into the five hereditary duke- 
doms of Franconia, Swabia, Bavaria, Saxony, and 
Lorraine. In the west, the dukes of the Isle of 
France, Aquitaine, Burgundy, Nonaandy, Gascony, 
and others assumed the crown and sceptre, promul- 
gated laws for tlieir subjects, stnick money with 
their own image, and made war in their own name 
against the crown. The confederation of the feudal 
lords had assumeil such dimensions, that about the 
period of the Norman invasion of England nothing 
remaaned directly under the crown except a few 
towns, of which Reims airid Laon %vore tiie chief. 
The rest of the kingdom was divided amongst the 
dukes and the counts, under an obligation, wMch 
they almost always evaded, of service and fidelity 
to the orown. But by 1514 these regal duchies 
had been, either extinguished or remrited to 
crown. 

A^e dudb^ which were granted to member 
ofthe royal famfly-^that of Itourbon, erected in 
Ip; of in 1^; of Mrd, 

Tpuraine, and, Aten^ at later periods 
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—enjoyed none of the privileges of independent 
sovereignty which had belonged to the ancient 
duchies ; and when the Montmorencies were created 
dukes in 1551, they enjoyed no other privileges 
than those of titled nobles. The duke-peers, as 
they were called, were simply the first class of 
nobles in France, just as dukes are in England. 
Several prelates enjoyed this rank— as, for example, 
the Archbishop-duke of Reims. There were also 
in France dukes for life, or patent dukes, who dated 
only from the reign of Louis XIV. Swept away by 
the Revolution, the title was restored by !Naj)oleon, 
who conferred it, with rich endowments, on his 
marshals. Several ducal peers weie created by 
Louis XVIIL and Charles X. In Germany, the 
dukedom^ passed through phases very similar to 
tliose which it exhibited in the earlier histoiy of 
France. Tlie title of grand-duke was first bestowed 
on Cosino de’ Medici, Grand-duke of Tuscany, by 
Pope Plus V. in 1569; it was assumed by the 
princes of the imperial family of Russia, and was 
used by certain German reigning princes. Arch- 
duke (q.v.) was Austrian only. 

"William the Conqueror, Duke of Normandy, may 
be held to have brought the title as a separate 
dignity into England ; but it was merged m the 
crown until the reign of Edward III., who, in 1337, 
conferred the dukedom of Cornwall on the Black 
Prince, his eldest son, and in 1351 that of Lancaster 
on Henry Plantagenet, his cousin. These were 
dukedoms by tenure, Coinwall (q.v.) being in the 
one ease erected into a duchy, and palatine jurisdic- 
tion being in the other conferred within the county 
of Lancaster. In later cases the dignity of duke was 
personal, and unaccompanied with ^ants of lands 
and annuities. In 1362 Edward HI. conferred the 
dukedom of Clarence on Lionel, his third son, and the 
dukedom of Lancaster on John of Gaunt, his fourth 
son and husband of the then heiress of the former 
Duke of Lancaster. Two other sons of Edward III. 
were in 1385 made Dukes of York and Gloucester 
respectively by their nephew Richard 11. This 
king first extended the title beyond the royal house. 
In 1386 he made his favourite, Robert de Vere, Duke 
of Ireland, and in 1397 he created five dukes and a 
duchess in one day— viz. the Dukes of Hereford, 
Surrey, Exeter, Albemarle, and the Duke and 
Duchess of Norfolk. The creation of dukes was at 
that time by patent, there being an inaugural cere- 
mony of girding with the sword in parliament. In 
the reign of Henry VI. , the recipients of dukedoms 
included Humphrey Stafford, Duke of Buckingham, 
Henry de Beauchamp, Duke of Warwick, and 
William de la Pole, Duke of Suffolk. Henry VIIL 
made his illegitimate son, Henry Fitzroy, Duke of 
Richmond, and his brother-in-law, Charles Brandon, 
Duke of Suffolk. Thi-ee dukes were created by 
Edward VI. , Edward Seymour (the Protector and 
king’s uncle) being made Duke of Somerset ; Henry 
Grey, Duke of Suffplk ; and John Dudley, Duke of 
Northumberland. Yet on Elizabeth’s accession, in 1 
consequence of attainders and extinctions, the only 
remaining duke Was Thomas Howard, Duke of 
Norfolk ; and on his execution and attainder, the 
title of duke was non-existent in England. James 1. 
in 1623 made the Scottish Duke of Lennox Duke of 
Richmond, and his favourite, George Villiers, Duke 
of Buckingham. Charles I. conferred the dukedom 
of Cumberiand on Prince Rupert. Charles II. (q.v.), 
besides creating Gteneral Monk Duke of Albemarle, 
and the Marquis of Worcester Duke of Beaufort, 
bestowed the dukedCms of Monmouth, Grafton, 
Northumberland, and St Albans on four of his 
natural sons. Under William, Anne, and George I. 
a number of holders of lower dignities in the jpeei*age 
were advanced to the rank of duke. From tSe 
accession of George II. comparatively fenV d'dkedoms 
have' been created, except those cofiferred on 


younger members of the royal house. Since the 
accession of Henry IV., the dukedom of Lancaster 
has been merged in the crown ; there was no Duke 
of York from 1827 to 1892 ; and the dukedom of 
Cornwall is held by the heir-appaient. 

The introduction of the title duke into Scotland 
seems to have arisen out of the claims of precedency 
made by Henry IV. , when Duke of Lancaster, over 
the Scottish princes, "who were merely earls, at 
international congresses. The first Scottish dukes* 
were made in 1398— viz, David, eldest son of 
Robert III., who was made Duke of Rothesay; and 
the king’s brother, Robert, Earl of Fife and Men- 
teith, who was made Duke of Albany (q.v.). The 
dukedom of Albany (the old name for Scotland) 
was an empty honour unconnected with lands, and 
the only instance of a Scottish dukedom that did 
not possess more or less of a territorial character. 
David, Duke of Rothesay, died without issue in 
Falkland Castle, in 1402, and in virtue, it has been 
assumed, of the original constitution of that duke- 
dom, the title in later times belonged to the lieu- 
apparent of the Scottish crown. Prince Henry, 
etriest son of James VI., was, at his baptism in the 
Chapel Royal at Stirling, invested with the dignity 
of Duke of Rothesay, with appropriate solemnities, 
including the imposition of a ducal crown. The 
title of Duke of Ross was given by James III. to* 
his second son, James, who became Archbishop of 
St Andrews ; and the same king, on the eve of the 
rebellion in Avhicii he lost his life, bestowed on his* 
devoted adherent, David, Earl of Crawford, the 
title of Duke of Montrose. The dukedoms of Ross, 
conferred on Henry, Lord Darnley ; of Orkney, be- 
stowed on the Earl of Bothwell on his mamage 
with Queen Maiy; and of Lennox, given to Esm^‘ 
Stewart, Earl of Lennox, cousin-german of Darnley, 
were the only other Scottish creations before the 
union of the crowns. Hitherto the jealousy of the 
feudal nobles bad been so great an obstacle to the 
extension of this title beyond the near relations of 
the royal house, that James, Earl of An^an, though 
regent of Scotland and nexi; heir to the throne in 
Queen Mary’s minority, had to derive his title of 
duke (Ch^tellerault) from France. Ten Scottish 
dukedoms appear on the Union Roll of 1707, of 
which Hamilton alone dated before the Civil War. 
Rothesay, whicli had been overlooked, was added 
in 1714. Of these eleven dukedoms, two are ex- 
tinct, and Queensberry is conjoined with Buccleuch. 
A duke (except a rojral duke) in the peerage of 
the United Kingdom is styled ‘Your Grace’ and 
‘The Most Noble.’ His wife is a duchess. For 
the de.rignation of his sons and daughters, see 
CocTRTEsy Titles. His parliamentary robe is of 
scarlet, with four doublings of eimine. For the 
form of his coronet, see Cobonet- 

l>uke of York’s Schoolf an alternative name 
for the Royal Militaiy Asylum (q.v.) near Dover. 

DukorieSf See Worksop, and The Buheriee^, 
by R. M. Gilchrist (1913). 

Dukhobortzi {‘Warriors of the Spirit’), a 
sect of Russian mystics, traceable to the middle of' 
the 18th century, who depend upon an inward light, 
like the Quakers, attach little importance to the 
sacraments, priesthood, and services of the church, 
refuse militaiy service, and reject the doctrine of the 
Trinity and the divinity of Christ. Tlie Emperor 
Alexander I. allowed them to settle in Taurida,, in 
South Russia; Nicholas L, in 1841, transferred 
them to Transcaucasia. In 1899 a body of them* 
emigrated to Canada, where, in spite of occasipn^ 
eccentricities, they have proved industrious, and 
successful colonists in Saskatchlewan and B'adrislr- 
Columbia. See Raskolnik; 

Temliar PeojpU (1906); for 

1912. 
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a Cheshire niuuicipal borough, 
adjoining Stalybridge ; pop 20,000. 

Pllice, a lagoon of Guatemala (<l-v.) communi- 
cating with the Atlantic. 

Bulce BoMHIH, the famous song still sung, 
with the aid of a band, at Winchester College on 
the eve of the break-up day for the sunimer 
holidays. The origin of both words and music is 
very uncertain — it is usual to ascribe the foxmer 
to one Tuiner, piobably him who became Bishoj) of 
El}' and was one of the Seven Bishops under James 
il. ; the lattei, to Johannes Heading, organist of 
the college from 1681 to 1689. A school tradition 
makes both the work of a home-sick Wykehamist, 
wlio was kept at school during the holidays foi a 
misdemeanour, and who playeil it incessantly until 
he pined away and died. See vol. ii. ( pp 576--79 ) 
of Chappell’s P()]ndcir Music of the Olden Time, 
where, with the Latin text and the music, a good 
translation by Bishop Charles Wordsworth is given. 

S^ulci^ilO (Seib (Jlcinj, Albanian Ulkmi), 
a. port ot Yugoslavia, 20 miles SW. of Scutari. 
Old Dulcigno fell into the hands of the Turks in 
1571. In the 16th and 17lh centuiies it was the 
most famous deii of pirates on the Adiiatic. In 
1880, with the appioval of Turkey, the representa- 
tives of the Western powers arranged that Dul- 
cigno and its territories should become Montene- 
grin ; and, after endless piocrastination, the Turks 
expelled the Albanian troops by force, and the 
Montenegrins were able to take possession. Pop. 
.about 5000. 

ji>lllcimer9 a mxisical instrument resembling a 
Hat box, with sounding-board and bridges, across 
wliich run wires Mned by pegs at the sides, and 
played on by striking the wires with a small piece 
or wood in eacli hand, or more usually with two 
cork-headed hammers. The dulcimer in its simj)lest 
shape (closely akin to the psaltery, which, instead 
of standing on a table or on legs of its own, was 
carried in the hand like a harp ) is one of the most 
ancient of instruments, appearing in Assyrian 
sculptures ; and may be regarded as the ancestor of 
the piano. The czimbalom of Hungarian bands is 
-essentially a dulcimer. 

Bnlong and Petit’s Law* Bee Atomic 
Theoey. 

Bulse (Ehodymmia palmata), a seaweed, one 
of the Floridese (see Seaweeds), growing on rocks 
in the sea, and used as food by the poor on the 
coasts of Scotland, Ireland, and other northern 
eountries. It is eaten raw or roasted, and with 
vinegar. It is an important plant to the Icelanders, 
and after being washed and dried, is stored in 
-casks, to be eaten with fish or hoiled with milk. 
In Kamchatka, a fermented liquor is made from 
it. Sheep are fond of it. — One or two other edible 
Floridese bear the same name on different parts of 
the coast, and the pungent Laurenda pinnatijlda 
is known as pepper dulse. 

Bllllltlly a prosperous city of Minnesota, capital 
of St Louis county, and as a lake port one ox the 
chief shipping centres in the United States, is 
picturesquely situated at the west end of Lake 
Superior, 156 miles NNB. of St Paul, and is 
the terminus of a numbei: of important railways. 
It has one of the finest harbours in the Unit^ 
States, protected by , a natural brealcwater known 
as Minnesota Point, which is 7 miles long and 
about 750 feet broad. The navigable St Louis 
River affords alto abundant water-power. The 
United States government has expended libernl 
.sums of money in the improven^nt of t!ie harbour, 
by dredging and the construotiion of piers. The 
ship-canal (depth about 23 feet) throi^h Minne- 
«ota Point forms the chief entmnee Way between 


Lake Superior and the harbour. The grain elevators 
handle vast quantities of wheat. Duluth impoits 
coal and other commodities, and exports iron, 
copper, lumber, wheat, wool, hides, &c. Tlie in- 
dustries comprise extensive steel works, large Hour 
and lumber mills, sbockyaids, slaughtering and 
cold-storage esbablislinients, &c. Adv'ant.'igeously 
situated at the head of navigation of^ tlie great 
chain of lakes, and with immense deposits of iron, 
copper, gianite, and freestone in the vivdnity, the 
town has rapidly increased in population and in 
wealth. Pop. (1880) 3483; (1890) 33,115; (1900) 
52,969; (1910) 78,466; (1920) 98,917. Tiie city m 
Superior, \Yisconsiri, adjoins Duluth. 

Blilwichf a heautiful sulxurb of Lomlon, in 
Camberwell, miles SSE. of St PauTs Cothedral, 
and a little to the west of Sydenham. It is iiotecl 
for its college and picture-gallery. 

Dulwich College, or ‘College of God's Gift, 
at Dulwich,’ was founded in 1619 by Edward 
Alleyn (q.v.) tlie actor. The old college buildings 
occupy three sides of a quadrangle, and comprise 
the cliapol, chaplain’s house, alms- rooms, ami the 
Lower School, or Alleyn’s School, in which 160 
hoys receive a second-grade education at a. nominal 
fee. The Upper School, giving a first-grade educa- 
tion, was, in 1870, transferred to iievv' buildings in 
the Italian style of the 13th century. Tt provj<1cH 
accommodation for about 600 boys. The founda- 
tion also includes an almshouse for the mainten- 
ance of twelve poor bretliren, twelve pewn* sisters, 
and twelve out- pensioners. The picture-gallery, 
specially rich in Dutch paintings, had been collected 
for Stanislaus, king of Poland, and wns bequeathed 
to the college by the painter, Sir P. F, Bourgeois 
(1756-1811). 


Duma (in full, Oossudarstveunaya Duma, 
‘state council ’), the elected house of the parliament 
of the Russian empire, first assembled 1006. The 
fourth Duma (1912-17) ended with the monarchy, 
Bnmas Bavy de la Pailleterie* Alex- 
andre (1803-70), was the gran<lson of a <*ertain 
Count (or Marquis) Alexandre Davy de la Paillot<‘rie 
and Marie-Cessette Dumas, a pure-bred Haytiaii 
negress, and the son of General Alexandre iWy- 
Dumas — a brilliant and daring cavalry officer, 
‘the Horatius Codes of the Tyror— arid Marie- 
Louise-Elizabeth Labourct, daughter of a tavern- 
keeper and small landowner at MUors-Cotterets, 
and was technically, therefore, a quadroon. Ho 
was bom and reared at Villers-CotteretB. The 
general, who had been put on half-iw^y by 
Napoleon, died wdien his son was four yearn <dd ; 
and as the Bmperor continued to behave as meanly 
to his widow and children as the First Consul to 
himself, the first years of a most prodigal life were 
years of decent penury and thrift 'Immas, who 
was afteiwards an omnivorous reader, was an idle 
and unscholarly lad, and the local teachers could 
make nothing of him ; but he had the run of the 
great forest about Ins native hamlet, he Imcame 
an expert woodman, he developed a magnificent 
constitution, a turn for letters, and a very pretty 
talent at billiards, and when, at twenty or so, he 
got at last to Paris, he was physically as fit for 
the struggle for existence as any of the strong and 
ardent generation to which he belonged. 

He began, through the infiaeace of General Foy, 
as a clerk in the bureau of the Due d’Orl5mis 
(afterwards Louis-PMlippe); but his mind still 
ran on Rtes-ture, and he spent some years in 
resdihg and in to learn to write. He had 
only » vohwne of short stories and eoL 

labox»ted-*with Ph* Bkinssean and Adblphe 

WmU he forced the door ^ 

with his first five-act JSGmn' ns' 
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(1829), and at one stroke operated that revolution 
in the theory and practice of historical drama 
which the Hugolater is fond of ascribing to the 
poet of Hernani (1830). In 1831 he did the same 
for domestic tragedy~the apiece of MM. Augier 
and Sardou— with Antony , perhaps the boldest, 
adioitestj and completest achievement in plan, 
construction, and effect in the literature of the 
modern theatre ; failed in verse with Chco'les VIL 
ehez ses Grand Vassaux — an excellent play; and 
scored a tremendous success (in collaboration with 
Goubaux and Dinant) with Utchard Darhngton ; 
and in 1832 he carried the romantic ‘histoi'y’ to 
what seems to be its culmination in La Tour d& 
Nesle (in collaboration with Gaillardet). He was, 
indeed, the very genius of the stage. He broke 
giound with the ease, the assurance, the insight 
into essentials, and the technical accomplishment 
of a master, and he retained these qualities until 
the days of Mom. de OhamUay (1868) and Les 
Blancs ct les Bleits (1869). His dialogue is bright, 
appropiiafce, vivid, eminently constiuctive and 
explanatory; he never eludes or tampers with 
his situation, but faces his problem boldly, and 
wrings his interest from the clash of character and 
the presentation of emotion in action; his plots 
are made and conducted with admiiable adroitness 
and lucidity ; his expositions are models of clarity; 
his effects are brought off with surprising certainty 
and vigour. ‘All I needed,’ he said of liimself, 
‘was’ — not scenery, nor choruses of monks, nor 
Hernani’s horn, nor any merely decorative stuff of 
that sort — but ‘four trestles, four boards, two 
actors, and a passion;’ and the vaunt was abso- 
lutely justified. Dumas is the soundest influence 
in drama of the century, and to his example is 
owing not a little of the best of Barribre and 
Augier and the dramatist of Monsieur Alphonse 
and Demse. 

The romantiques were a Byronio set, and Dumas, 
whose good temper was exuberant, and whose 
sense of the liveableness of life remained unalter- 
able, was at first as Byronio as the rest. In 1832, 
however, he fell ill of cholera, went to Switzer- 
land to recuperate, and wrote for the Revue des 
Deux Mondes the first of his famous and delight- 
ful Impressiom de Voyage. He was fond of 
adventure and change ; his capacity of producing 
agreeable and brilliant ‘ copy ’ was amazing ; and 
these traveller’s notes of his — ^in which a good deal 
of history and romance is worked in with abound- 
ing vivacity and wit — were among the best liked 
of his many benefactions to the public. He kept 
them going almost to the end. A prodigious 
worker ( he would write for weeks on end, at the 
rate of sixteen- or eighteen hours a day), he was 
wont, after: months of production, to renew him- 
self with a round of hundreds, or thousands, of 
miles ; and he never failed to put the experience 
into print. Thus, Bn Suisse ( 1832 ) was followed by 
Le Midi de la France ( 1840), by Les Bords du BMn 
and Une AnnM d Florence (1841), by Le Sp^onare 
and Le Capitame Ar&m (1842), by Le Vorricolo 
(1843)—it was of the last two it was said that 
Dumas had discovered the Mediterranean— by De 
Paris d Cadix and Le Viloce (1845), and, finally, 
after year's of work on other lines, by Le Caumse 
( 1859 ), De Paris d Astrakhcm ( I860), and Bn Eussie 
(1865). All these are certainly his own. Of those 
that he redacted from the MSS. of other men it is 
unnecessary hpre to sjieak 

But it was as a sto:^-teller pure and simple that 
Dumas was destined to gain the better and larger 
part of his abounding and enditring sucpess. And 
this is perhaps the place' to discuss the question of' 
what is his own share in his own wor]^ He ex- 
hausted, it appears, somo hiiuety Sdvecal ooB^bpr- 
ators,, and his debates with certain ambn^ them— 


with Gaillardet and Maquet, for example— by no 
means redounded to his credit. But it is none the 
less a fact that apart from him his assistants were 
mostly unreadable, while in conjunction with him 
they were Alexandre Dumas — that is to say, 
perhaps the most popular among modem novelists, 
and assuredly one of the greatest masters of the 
ai-t of narrative in all literature. The truth, as 
stated by Edmond About, appears to be that 
Dumas took whatever he could get from whomso- 
ever he could get it; that, the thing being care- 
fully devised in consultation, the collaborator of 
the period was told off to prepare a first draft: 
and that Dumas re-wiote the result — ‘ En y semant 
I’esprit a pleiiies mains,’ says About — thus minting 
it in his own die, and informing it with his own 
immense and radiant personality. ‘ "What a 
gainer you would be,’ exclaims his son of him : 
‘rien qu’h, I'eprendre ce que tu as donn6 !’ and 
there is no doubt— for the present riter at least 
— that Dumas gave a vast deal more than he took. 
At the same time it is undeniable that his thefts 
were many and flagrant. Tielawny’s Adventures 
of a Younger Son — to take but a single instance — 
appears in liis collected works ; and it is even told 
of him that he was with difficulty restrained from 
signing a book of the Iliad, which somebody else 
had run into prose to fill a gap in the columns of 
Le Mousqicetaire. 

He has told us that from the first it was a 
purpose of his life to put the histoiy of France 
mto novels ; and his earliest essay was the Isabelle 
de Bavitre of 1836. It was followed by Pauline, Le 
Oapttaine Paul, and Pascal Broino in 1838; iyy Acte 
in 1839; and by Othon V Archer, Le Capitmne Pam- 
philei and Mattre Adam le Calahrais in 1840 — all 
on other lines; and then the histoiical vein cropped 
up anew in Le Chevalier (THarmenthal exid-Ascaoiio, 
both produced in 1843. For the amazing decade that) 
was next to come there is no parallel in the story 
of literature except the first ten years of the author 
of Waverley. In 1844, mth a number of digres- 
sions and excursions into new provinces— as Cfcile, 
Fernande, Amaw'y, Sylvandvre, Monte Crisio — 
appeared Les Trois Mousquetaires •, in 1845 Vingt 
Ans aprds, La Fille du Regent, and La Reine Margyt ; 
in 1846 La Guerre des Femmes, Maosmi-Rouge, Le 
Bdtard de MauUm, La Dame de Monsoreau, and 
Les M&moires d^un midecin; in 1848 — the Th^jltre- 
Historique and a run through Spain, Algiers, and a 
part of Morocco having absorbed the greater part 
of 1847 — Les Quarante-Cinq and the beginnings of 
Bragelonne, which was finished in 1850 ; and in 
1849 Le Collier de la Reine. The next two years 
witnessed the production of work so varied as La 
Tulipe Noire and Le Trou de VEnfer (1850), and 
La F&mme au Collier de Velours (1851 ) ; but in 1852 
the historical inspiration was again turned on, and 
the result was the masterpiece called Olympe de 
Clives. Between that year and 1854 were produced 
the ten delightful volumes of Mes Mimovres, with 
Ange Pitou and La Comtesse de^ Chamy, which 
were the work of 1853. Other achievements in the 
romance of French history were Inginue (1864), 
Les Compagnons de Jihu (1857), Les Louves de 
Machecoul (1859), and Le>s Blancs et les Bleus 
(1867-68), in which last the sequence at len^h 
found end. Other works of the same period, but 
done on other lines, were Isaac Laqueaem (1858), 
which promised to be one of Dumas’s best worlcs ; 
Catherine Blum (1854); Les Mohico/ns de Peuris, 
and Salvador in which is formulated the 

^e of the French detective as he appeared to 
Gaborian, F^val, and Popson du Terraajl; & 
Menem; de Loups ( 1857) ; Blaclif and Le 
Ric^d (1858) ; Le Pire Gigogm anfi Le, 

(I860); Jam, Mme. de 

Piifmsse Mora Ld add 
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La Terrcur Pi'^issz’cnne (1S67). In niost of these 
there are touches of good Dumas ; but; the best 
period is that which begins with the Mousqu&tavr&s 
and ends with Isaao Laquedem and Les Mohicans 

de Paris. , , . 

The list is nothing like complete, nor have we 
space to do more than refer in passing and in 
general terms to the cloud of drama (all the great 
historical novels were cut out into great historical 
plays : the Momquetaires cycle supplied at least 
three : as also were Monte Cristo, which was played 
in four parts, Gabriel Lainhert, Mryie. de Ghawhlay^ 
and so forth), history, causerie, journalism, redac- 
tion, in whose midst this enormous production w^ent 
on. In the same way and for the same reason we 
can only note that Dumas took active and con- 
spicuous part in the Days of July ; that in 1837 he 
received the red ribbon ; that in 1842 he manied 
Mile. Ida Feriier, from whom he promptly sepai- 
ated ; that in 1856 he went into exile at Brussels, 
and stayed there two years ; that from 1860 to 1864 
he was in Italy, helping Gaiibaldi (whose life he 
wrote and who made him Directeur des Fouilles at 
Pompeii) and conducting and writing a journal; 
and that in 1868 he founded the D^ArtagnaUi 
published the Histoire de mes B^es, which of its 
kind is as good narrative as the first volume of 
Monte Cristo itself, and produced the last but one 
of his plays. By this time the end was near. Pro- 
cumhit Kwtni bos, says his son of the way in which 
he sank under his work. He had got rid of a series 
of fortunes (three-fourths of them were given away), 
and he quitted Paris for the last time with only a 
couple of napoleons in his pocket. He went to his 
son^s villa at Dieppe, and there, on 5th December 
1870, he simply faded out of being. 

In life he was very much of a scapegrace and a 
madcap, and even more of a prodigal. His morals 
were loose, he was vain as only a man of colour can 
be, his literary conscience was (to say the least) im- 
perfect, his veracity was that of Hugo and Berlioz 
and the romantiques in general ; he could — and did 

comrnit astonishing offences in taste ; hut his 
humanity was boundless in degree and incorrapt- 
ible in quality, he was generous to a fault, he is 
not known to have dealt a single foul blow. ‘I 
love and admire you,’ said Michelet, ‘for you 
are a force of nature/ * Foncibrement bon,’ was 
George Sand’s verdict, *mais' . , . trop souvent 
ivre de puissance;’ and the fact is that he was a 
prodigy of gaiety, kindliness, and charm (‘II res- 
pirait la bontb,’ M. Rodin told the present writer), 
and a prodi^ of temperament and power and the 
capacity of life and invention and achievement. 
He talked still better than he wrote ; and he wrote 
without any of those affectations of style which 
were the daily bread of many of the men of 1830, 
and with an ease, a gusto, a sincerity of mind, a 
completeness of method that are irresistible. And 
the lesson of his greater books~of the Yalois cycle, 
for instance, and the long sequence of the Mousq^te- 
one by which the world may well have 
profited. Love, honour, friendship, loyalty, valour, 
tjxe old chivalric virtues— these were his darling 
themes ; and he treated them with a combination, 
of energy and insight, of good sense and good feel- 
ing, of manliness of mind and beauty of heart, that 
has ranked him with the great benefactors of the 
race. 

Alexandre Dtjmas, son of the preceding, was 
born (20th July 1824) in Paris when his father was 
but twenty-one years old. He was soon legitimised, 
and at sixteen, after a thorough course of tiain- 
mg at the Institution Goubaux, and the Collbge 
Bourbon, he left school for the world and letters 
and the society to which his father, then almost 
at his apogee, belonged. He was essentially 
respectable, however, and having sown a cer- 


tain quantity of^ wild oats, and made a tew 
experiments in literature, he settled^ down to 
serious work, and began to take life in earnest. 
He started in fiction ; he went on to drama ; he 
took to theorising about art, morals, politics, re- 
lioion even, and succeeded in all. He \\a.s made a 
niember of the Tn.stitute in 1874, an<l at- his death, 
27th November 1893, was acknowledged to be the 
best playwright, and one of the greatest artists in 
words of latter-day France. 

His novels— from La Dame aiiw CamHlm (184vS) 
to VAjftdre Clemmceau (1867)— are all readable, 
and more otten than not are worth reading. His 
essays, letters, speeches, prefaces, <aiul prelections 
generally are brilliant and admirabhi in form, and 
in matter daring, ])aradoxical, suggestive in a 
very high degree. Of his sixteen plays, there is 
scarce one that is not literature, while live or six 
of them, as Le Demi-Monde (IS35), Le Fils Kufnrd 
(1856), Les Jd6es de Mmc. Aulmty (1867), Vne. 
Visits de JSfoces (1871), Moyiskur Alphonse (1873), 
Denise (1885), are masterpieces of eons! nud ion, 
charactori'^ation, and writing. Other iamous 
dramas in which he had a share (ami a very 
large one) are Le Supplicc dUtne Femme (186.5)', 
the chaotic original of which is <lue to Kmiit* dfi 
Girardin ; H6loise Paranqaet (1806)» in collabora- 
tion with M. Duran tin ; and Les Danieheff ( 1876). 
He may have assisted George Sand in preparing 
seveial of her novels for the stage-~Z(! Murqins 
de Villemer among them— and he comphded and 
piocluced his father’s Joseph lUtlsmm ( 1878). 

He was a brilliant yet dubious combination of 
African and French. At bottom ho was faniastie, 
mystical, vudent, with a passion for abnormal 
problems and desperate solutions. But it is not 
for nothing that his mother was a Pari.sian ; his 
method was logical to a fault, he built as for all 
time, he was an artificer even in theory, ami his 
paradoxes are developed with scientific exactness 
and precision. A bitter and <lazzling wit ; an in- 
telligence of uncommon energy, daring, ami in- 
tensity; a morality that is so genuine as to be 
sometimes offensive; an incorruptible lumesty ; a 
style hard, polished, chaste, fiexible as a perfect 
sword-blade; and a dramatic gift as real as his 
father’s— these were his qualities, and they made 
him not only remarkable but. distinguished. See 
Clare tie, Alexandre Dumas fils ( 1883). 

Dumas, Jean Baptiste AndriS, a gn^at 
French chemist, was bora at Alais, (Jard, 14th 
Jul;^ 1800. He studied at Geneva, and coining to 
Paris in 1821, was first a lecturer in the E<‘.ole 
Polyteclmiqiie, then profesfior of Chemistry in the 
Ath4n6e, the Ecole Centrale des Arts ct Jtlanu- 
factures (founded by himself), fCnd finally, the 
Sorbonne. He now wholly devoted himself to 
chemical studies; and his views on chemical 
equivalents, and especially his memoir on the 
atomic theory, soon attracted attention over all 
Europe. His views on the laws of substitutions 
involved him in a long discussion with the groat 
Berzelius. His researches in organic Chennstry 
(q.v.), especially his masterly papers on the ethem, 
ethereal oils, indigo, and the alkaloids, placed him 
in the first rank of chemists. In 1849-51 he was 
minister of agriculture and commerce, and he also 
held offices under the Secontl Empire. In 1B75 he 
was called to fill Guizot’s chair in tlie Academy ; 
and he died at Cannes, 11th April 1884. His chief 
works are TraiU de Chimie appUgu€e aux Arts, 
and Legons sur la Philosophic Clwmigue. See a 
forty-page memoir by Prof, A. W. Hofmann in 
Nature for 1880 ; and Maimlron, L*(Euvr*e de /. B. 
Dumas (1886). 

Du Maurier, George Louis Palmella Bus- 
son, caricaturist and book-illustrator, an English 
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subject, descended from a French family who fled 
to England at the time of the Revolution, was bom 
in Paris, 6th March 1834. In 1851 he came to 
London, and studied chemistry at University Col- 
lege, but returning to Paris he adopted art as a 
profession, studying under Gleyre, and in Antwerp 
and Dusseldorf, In England he rapidly acquired 
reputation as a designer of exceptional dexterity. 
He illustrated Thackeray’s Esmond and Ballads, 
Foxe’s Book of Martyrs, dec. ; and much of his 
work is to be found in Once a Week and the Corn- 
hill Magazine. Joining the staff of Punch, he 
became the graceful satirist of modern fashionable 
life. He wrote originally for Harper^s Magazine 
three novels illustrated by dainty drawings — Peter 
Ihl^etson (1891), Trilby (1894, the phenomenally 
successful story of an artist’s model in the Quartier 
Latin, dramatised in 1895), and The Martian ( 1897). 
In 1897 was published also A Legend of Camelot. 
Pictures and Poems. He suffered from failing 
sight, lectured for a while, and died 8th October 
1 896. See Moscheles, In Bohemia with Du Maurier 
( 1896) ; T. M. Wood, George du Maurier (1913).— 
His son Sm Gerald (born 1873) became well 
known as an actor-manager. 

Duilllbar tolly the county town of Dumbar- 
tonshire, lies mainly on the left bank of the 
Leven, a little above its influx to the Clyde, 
and 15 miles WNW. of Glasgow. Its High Street 
curves for five furlongs parallel to the Leven ; and 
its chief public building is the Burgh Hall and 
Academy, a French-Gothic pile of 1866, restored 
since the fire of 1883. In 1658 the magistrates of 
Glasgow atfe said to have wished to make Dumbarton 
their harbour, but the offer was declined on the 
ground that ‘ the influx of mariners would tend to 
raise the price of butter and eggs to the inhabitants ; ’ 
and in 1700 the right of levying dues on all vessels 
navigating the Clyde was sold to Glasgow for 
£260. Dumbarton now ranks merely as a sub-port ; 
but its shipbuilding, with the subsidiary industries, 
has attained impoitant dimensions since the open- 
ing of great shipyards in 1834 and 1844. Between 
the town and the Clyde rises the Rock of Dum- 
barton (280 feet), a double-peaked, basaltic emin- 
ence, winch is crowned by the picturesque castle, 
a building of no great strength now or architectural 
merit, but one of the four Scottish fortresses that con- 
tinued to be maintained after the Treaty of Union. 
Dumbarton was made a free royal burgh in 1222, and 
unites with Clydebank ( since 1918 ) to return one 
member to parliament. Pop. (1851) 5445 j (1881) 
13,782 ; ( 1901 ) 19,985 ; ( 1921 ) 22,933. The capital 
of the Britons of Strathclyde, and termed by them 
Alcluith (‘height on the Clyde’), by the Gaels 
Dunhreatan (‘fort of the Britons’), Dumbarton 
has also been identified, more doubtfully, with the 
Roman Theodosia. Anyhow, the history of its 
Rock extends over more than a thousand years, 
from its capture by Piets and Northumbrians 
(756), by Vikings (870), to Wallace’s cajjtivity 
liere (1305), the child Queen Mary’s residence 
(1548), and its daring surprise by Craufurd of 
Jordanhill (1571). A younger son of the Marquis 
of Douglas was made Earl of Dumbarton in 1675, 
and he is referred to in the well-known song, 
‘ Dumbarton’s drums beat bonny, 0 ! ’ 

DumbartOllshire* a Scottish county, 25 miles 
long and IJ to 15^ miles broad, with an area of 
245 sq. m., of which 30 belong to a detached south- 
eastern portion. Loch Lomond (22 by 5 miles) 
lies on the eastern boundary, and sends off the 
Leven 7 miles to the Clyde ; the southern is washed 
by the Clyde’s broadening estuary ; and the western, 
for 17 miles by its offshoot, Loch Long, which forms 
with the Gare Loch (7 miles by 7 furlongs) the 
wooded Roseneath peninsula. The surface, almost 
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everywhere hilly or mountainous, culminates in 
Ben Vorlich (3092 feet) ; and the scenery, with its 
sea-lochs, lake, woods, and glens, is lovely as that 
of few regions in Scotland. The rocks include 
mica-slate, sandstone, and limestone ; and coal is 
mined in the detached portion, which nowhere 
exceeds 480 feet above sea-leveL The climate is 
mild and humid. Barely a fourth of the entire 
area is in tillage ; but many sheep and cattle aie 
reared. Roseneath Castle is a seat of the Duke 
of Argyll. Since 1728 bleach and print fields, dye- 
ing and cotton works, have multiplied in the Vale 
of Leven; shipbuilding is an impoitant industry ; 
and there is ample communication by steamboat 
and rail. The chief towns are Dumbarton, Clyde- 
bank, Kirkintilloch (in the detached portion), 
Helensburgh, Alexandria, and Renton. Dumbarton- 
sliiie returns one member to parliament. Anciently 
pait of the Levenach or Lennox, it retains some 
vestiges of Antonine’s Wall, and has memories of 
St Patrick, Bruce, Rob Roy, Smollett, and Henry 
Bell. Pop. (1801) 20,710; (1881) 75,333; (1921) 
150,861. See Joseph Irving’s History of Dumbar- 
tonshire (1860; lecast by John Irving, 3 vols., 
1917-25), and Booh of Dumbartonshire (1879), with 
Sir W. Fraser’s Chiefs of Colqylhoun ( 1860 ) and The 
Lennox ( 1874). 

Dnmb-bells^ double-headed weights swung in 
the hands foi the purpose of developing the arms, 
muscles of the chest, &c. See Gymnastics. 

Dumb Cane {Dieffenbachia seguina), a ijlant 
of the order Aracese, aberrant in its almost aiboi- 
escent character, but agreeing with them in its 
acridity, which is in none of them more highly 
developed. It has a cylindrical stem, with ringed 
scars and oblongo-ovate leaves. It is a native of 
the West Indies, and has received its English 
name from the property which it has of producing 
dumbness when chewed, its acrid poisonous juice 
causing an immediate swelling of the tongue, 
accompanied with excruciating pain. It has, how- 
ever, been used medicinally. Many species and 
varieties of Dieffenbachia are in cultivation as 
foliage plants. 

Dumbness* There is hardly any condition of 
the vocal organs compatible with life in which 
speech is entirely pi evented ; for when the larynx 
is so diseased that no voice-sounds are produced 
there (Aphonia, q.v.), whispering is in general still 
possible. Even after complete removal of the 
tongue, tolerably good power of articulation may 
be recovered. Only when the larynx is completely 
obstructed, so that no air can pass by the mouth, 
and breathing is carried on entirely through a 
tracheotomy tube, is speech rendered impossible. 

The usual causes of dumbness are, first and 
most impoitant, deafness, congenital or occurring 
in early life; and even tins, patient training 
(see Deaf and Dumb) is able to overcome, show- 
ing clearly that it is the want of hearing the 
sounds to be imitated which leads to the absence 
of speech in so-called ‘deaf-mutes’; secondly, 
morbid conditions of the brain and nervous system, 
idiocy, hysteria and allied conditions, localised 
disease of the brain (see Aphasia). Lunatics and 
malingerers sometimes maintain silence for long 
periods. It occasionally happens that a child, obvi- 
ously not deaf nor unintelligent, from diffidence or 
laziness, does not begin to speak till long past the 
usual age, hut persists in expressing his meaning 
by signs. This can usually be remedied by send- 
ing him to live for a time among strangers, by 
whom his signs are not understood. 

Dum-dum* See Kala-azar. 

Dumdum {Dam Damd ), a municipality 4| miles 
NE. of Calcutta. Pop. with troops, 13,000. This 
was the scene of the first open manifestation against 
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the greased cartridges, in the sepoy imitiny of 1857. 
Theie is an arsenal and a manufactory of ammuni- 
tion. The name is associated with ‘ expansive ’ 
ballets first made there ; but the Dumdum bullets 
are not all necessaiily of that nature. 

Duitlfries'9 the county town of Dumfriesshire, 
the ‘ Queen of the South,’ stands on the Nith’s left 
bank, and is connected with its Kiikcudbrightshire 
suburb of Maxwelltown by three bridges, of which 
the middle one was founded about 1280 by Deivor- 
gilla Baliol. By rail it is 90 miles S. by W. of Edin- 
burgh, and .33 WNW. of Carlisle. Corbelly Hill, 
in Maxwelltown, on which are a Catholic convent 
(1882) and an observatory, commands a splendid 
view of the surrounding hills, the Solway Firth, and 
the Cumbeiland Mountains. Dumfries itself is 
scattered somewhat ii regularly over a gentle eleva- 
tion. It is built of red sandstone, and among its 
chief edifices are the Scottish baronial county build- 
ings (1866); the post-office (1887-88); the Mid 
Steeple' (1707), ascribed to Inigo Jones, hut really 
by one Tobias Bachup of Alloa; Greyfriars’ Church 
(rebuilt 1867), with a ^ire of 164 feet; the 
Academy (1802) ; and, in St Michael’s churchyard, 
the mausoleum (1815) of Robert Burns, wdio here 
spent his last five j'^ears in a small house stHl 
standing, and a statue of whom was erected in 
1882. The Crichton Institution (1835-70) is a 
lunatic asylum; rather nearer is the infirmary 
( 1871 ). The manufacture of tweeds, introduced in 
1847, is the leading industry. Hosiery ranks next: 
and there is a busy trade, both local and transit, 
pork and live-stock being staple commodities. The 
opening, however, of the railways in 1850-69 has 
greatly diminished the river traffic, though large 
sums had previously been spent in improving the 
14 miles of the Nitli’s channel between the town 
and the Solway. Dumfries was made a royal 
burgh by David I, and it united till 1918 with 
Annan, Kirkcudbright, Loclimaben, and Sanquhar 
in returning one member to parliament. Pop. 
(1851) 13,166; (1921) 15,778. For the town’s 
memories of Bruce and Burns, of Bolder wars, and 
of hobh the ’15 and the ’45, see W. M‘DowalVs 
History of Dumfries (2d ed, 1873). 

Dumfriessliire, a Scottish Border county, 
bounded SE. by Cumberland, and S. for 21 miles 
by the Solway Firth. Its greatest length, from 
south-east to north-west, is 53 miles ; its breadth 
varies between 13 and 32 miles ; and its area is 
1103 sq. in. From Clydesdale and Tweeddale it 
is shut off by a sinuous rim of high green rounded 
mountains — Low ther Hill (2377 feet), Queens- 
berry (2285), Hartfell (2651), White Coomb (2695), 
and Etfcrick Pen (2269). Thence, though broken 
by Cairnkinna (1819 feet), Birrenswaik (920), and 
some lesser eminences, the surface has a general 
southward slope to the dead level of Lochar Moss, 
a peat bog, 10 by 3 miles, now largely reclaimed. 
Three beautiful rivers, the Nith, Annan, and Esk, 
all run to the Solway ; and the Annan belongs 
wholly to Dumfriesshire. At Moffat are mineral 
springs. Besides several lakes round Lochmaben, 
there is ‘dark Loch Skene’ (f by J mile; 1680 
feet above sea-level), which has its outlet by a 
waterfall, the Grey Mare’s Tail. The Enterkin 
Pass has been rendered famous by Defoe and Dr 
John Brown. The strata are Silurian, Old Red 
Sandstone, Carboniferous, and Permian, with in- 
trusive igneous rock ; reptilian footprints have 
been found in the sandstones of Corncockle Moor, 
in Annandale. The minerals include coal (at San- 
quhar and Canonhie), sandstone, limestone, anti- 
mony (no longer worked), and (at Wanlockhead) 
lead, silver, gold. The climate is mild, with a 
mean temperature of 45° F. Only about a fifth of 
the entire area is arable, the uplands being pastoral 


or waste. Sheep, cattle, and pigs aie largely 
reared; and there aie valuable salmon-fisheries. 
The county is traversed by two chief line.s of rail- 
way (1849-50). It letuins one member to parlia- 
ment. Towns and villages are Dumfries, Annan, 
Lochmaben, KSanquhar, Moffat, Lockerbie, Lang- 
holm, Ecclefechan, Thornhill, and Gretna (-rreen 
Drnmlaniig Castle (1G89), a seat of the Duke of 
Buccleuch, is the chief mansion. Among anti- 
quities are Roman stations at Birrens (excavated 
'll 1895) and Biirenswark, Ruth well {(pv.) Cross, 
and the castles of Lochmaben and Caerlaverock, 
Among its families are the Maxwells, Johnstones, 
Jardines, Kirkpatricks, mthI Dougla.ss<‘s ; among 
its worthies, Bruce (probably not a native), Allan 
Cunningham, Thomas Carlyle, and (by residenee) 
Robert Burns. Pop. ( 1801 ) 54,697 ; ( 1881 ) 76,140 ; 
(1921) 75,365. See Sir H. Maxwell’s lint or n of 
Dumfriesshire (1896). 

l>llIllOllt9 PxEBRE ETIEN^"K Louis, the ajjostle 
of Benthamism, was born at Geneva, I8Lb duly 
1759, and in 1783 accepte<l th(‘ charge of tin* h’rcncli 
Protestant Church at St Petersburg. In 17tS5 he 
became tutor in London to the sons of laml Shel- 
burne, afterwards Marquis of Lansdowiu*. If is 
sujierior talents, liberal sentiments, and line char- 
acter soon recommended him to th<» illustriou.s 
Whigs of that period ; with llomilly, in particular, 
he formed a clobe friendship. During the <*arly 
years of the French Revolution, Dumont was at 
Paris, where he became greatly attached to JMira- 
heau, regfii'ding whom he has giy<‘n the world 
much valuable information in his posthumous 
Someuirs sur Miraheciu (1832). In this work he 
claims to have composed for him many of ^lira- 
heaus most eloquent speeches. In 1701 Dumont 
returned to England, and formed an intimacy with 
Bentham (q.v.), whose unpublished works he 
abridged and edited. He returnc<l to Gciuiva in 
1814, and became a member of the rep reson tali vc 
council. He died at Milan, 30tli September 1829. 

Dumont d^rville, Juebs Gesau, 

horn at Cond6 in Calvados, 23d May 1700, entered 
the navy in 1807. Sent as captain of the corvette 
Asty'olaoe to obtain tidings of La Perouse, he made a 
three years’ voyage (1826-29) in southern H<ia.s, and 
made surveys of parts of the coast of Australia, 
Tasmania, New Zealand, the Fijis, New Cale- 
donia, &c. His Voyage de Dioouoertfs (22 vols.) 
contains records of this voyage, and of his botanical 
and entomological observations. In 1837-10 he 
made a great voyage of antarctic cxploratwm, <Us- 
covering Joinville Island and Ad^lie Land, The 
record of this Voyage au P6le Bud (1854 ) comprises 
22 vols. He died a rear-admiral, 8th Mfiy 1842. 

Damouriez» Charles FRANqois (1739-1823), 
a French general, was horn at Cambrai, son 
of an army commissary who was also a fair 
poet. At eighteen he entered the army, and servcfl 
with distinction during the Seven Years’ War until 
the conclusion of hostilities in 1763. After some 
time spent in rambling travel, he was appointed 
byChoisenl army quartermaster-general, and was 
next employed on a secret mission to Poland. 
On his patron’s fall, he was recalled. He was 
flung into the Bastille, and afterwards imprisoned 
at Caen, whence he was set free by Louis XVI. 
and appointed commandant of Cherbourg. As the 
Revolution drew on, Dumouriez began to attach 
himself more closely to the popular party, and in 
1790 became connected with the Jacobin Club, and 
during the same year was appointed commandant 
at Nantes. He now attached himself to the 
Girondists, and through their influence held for a 
short time the office 01 Minister of Foreign Affairs, 
which he resigned to take the field. The allies were 
advancing in great force. By a series of bold and 
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'mpid manceuvres, Dumouriez prevented the enemy 
from sweeping over the plains of Champagne, and 
finally took up his position at Grand-Pre. Succours 
quickly arrived, and the victory at Valmy (q-v.) 
compelled the invaders to retreat. It was mainly 
the admirable strategy of Dumouriez at this 
critical period that saved Bhance. In 1792 he 
overthrew the Austrians at Jemappes ; but in 1793, 
at Neerwinden, he sustained a severe defeat. De- 
nounced as a traitor, he fled to the Austrian 
camp. After wandering through Europe, he settled 
in England. Besides his (1794), see the 

German Life by Boguslawski ( 1878-79 ). 

Dum Palm {Hyphcene crinita^ H, thehaica)^ a 
genus of palms, allied to the fan-palm ( Chamaerops), 
but remarkable for the repeated fork- like branching 
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of the stem. It is abundant in Upper Egypt and 
Oentval Africa, sometimes growing amidst the very 
sands of the desert. The spongy tissue of the pericarp 
is eatable, and resembles gingerhiead in flavour. 

Unily a root borrowed from Celtic by the Teutonic 
languages, signifying a hill or height. Besides giv- 
ing rise to the Ff. dunes, Ger. dunen, Eng. downs, 
it enters extensively into the names of places (be- 
coming often dum, don), as Dimkirk, Dw^wbarton, 
Donegal. The adverb down comes through adoion 
from of dune, ‘ off the hill.’ And see Hill-forts. 

Biina. See Dwina. 

Biinaburg^ (Lettish Daugavpils, Russian 
DvinsJc), a town of south-eastern Lettland, with 
some manufactures and a large trade, on the Diina, 
in the district of Latgale, 120 miles SE. of Riga, is 
of great military importance, owing to the sbrength 
of ijjs fortifications. It was formerly the capital of 
Polish Livonia. ^ Taken in 1920 from the Bolsheviks 
by the Poles, it was lianded over to the Letts. 
Pop. 40,000. 

Bunajec^ a river of Poland, formed by two 
streams that rise in the Tatra, flows generally 
north-eastwards by Neu Sandec (Nowy Sacz) to 
the Vistula, about 40 miles below Cracow. It marks 
the line of the Russian front in 1915 in the GreatWar. 

Builbar^ a town on the rocky coast of Hadding- 
tonshire, backed by the Lammermuirs, 29 miles E. 
of Edinburgh by rail. Little remains of its sea- 
built castle, the stronghold from 1072 to 1435 of 
Gospatric and his descendants, the Earls of Dunbar 
andMarch. It stood many sieges, the most famous 
that of 1339, when ‘ Black Agnes * held it for six 
weeks against the English ; but it was dismantled 
in 1568, the year after Queen Mary’s abduction 
thither by Botnwell. Dunbar was the scene, too, of 
'Gromwell’s great victory over Leslie, 3d September 


1650. Chief buildings are the barracks and the 
parish church, which, rebuilt in 1821, has a towejr 
108 feet high. Fishing is the principal industry. 
The Victoiia Hai hour was formed in 1844. Dun- 
hai was created a royal burgh by David II., and 
till 1885 it united with North Berwick, Jedburgh, 
Haddington, and Laudei in sending one member 
to parliament. Pop. 3800. 

Bimbar, Paul Laurence (1872-1906), poet, 
born at Dayton, Ohio. His parents had been 
slaves, and he himself became a lift-boy. For a 
short time he tried journalism, and was employed 
in the Library of Congress. To his Ly7'ics of Lowly 
Life (1896) W. D. Howells wrote an introduction, 
drawing attention to him as * the only man of pme 
African blood and of American civilisation to feel 
the negro life aesthetically, and express it lyrically.’ 
Later volumes are Ly^'ics of the Hearthsule ( 1899 ), 
Lyrics of Love and Laughter (1903), and Lyrics of 
Sunshine and Shadow (1905), in which the best 
work is in negi o dialect. He also wrote some novels. 

Bimbar9 William, by general consent the 
gieatest of Scottish poets before Burns, was appar- 
ently a Lothian, probably an East Lothian, man, 
but his family and the time and place of his biitli 
are unknown. B’loin Walter Kennedy’s clumsy 
attack upon Cospatrick in \,\i^\Flyting, it has been 
inferred that Dunbar was of the family of the Eails 
of March. That he was or claimed to he of noble 
birth appears from his poetical begging-letters to 
King James IV. From childhood he had been 
tau^it to look forward to a bishopric, the prefei- 
ment which a landless cadet considered his clue ; 
but ‘ the lerit soiie of erll or lord ’ was set at table 
below a prelate ‘ that] vont was for to mnk the 
stabell.’ In 1477 Dunbar appeals in the records of 
St Andrew’s University as Bachelor of Arts, and 
in 1479 as Master. He may have studied also in 
Paris. In his Visitation of St Francis, a fiend in 
the form of the saint urges the Franciscan habit 
upon him, as the brethren had often done before, 
hut Dunbar leaps aside from it, excusing himself 
on the ground that among the saints he knows of 
seven bishops to one friar : 

Quhairfoir ga bring to me ane bischopis weid, 

Gife evir thow wald my saule yeid into Hevin. 

The wording of the poem does not make it clear 
whether Dunbar had ever taken the vows of the 
order; if so, he had in someway been freed from 
them, and the friars had importuned him to return. 
At^ all events, many years ago he ‘did heir the 
freiris style,’ and he had travelled through England 
and Picardy in friar’s habit, preaching and flatter- 
ing. His confession of ‘mony wrink and wyle* 
practised by him at that time, has set his bio- 

f raphers imagining anything from Bohemianism to 
igh^yay robbery and murder. However likely d 
priori, such conjectures are unsupported by evi- 
dence. Probably about 1490 he attached himself 
to the service of James IV. It is clear that he 
travelled much on the Continent on the king’s busi- 
ness, but as the public records do not, as a rule, 
afford means of determining which embassies he 
accompanied, one is driven to seek information 
in The Flyting of Dunbar and Kennedy, The two 
poets in this playful contest in scurrilous vitupera- 
tion are under no restrictions as to the truth of 
their libels, and the doubtful order of the stanzas 
makes it difficult to make out tlie story at all. It 
is certain, however, that parts were written by 
Kennedy when Dunbar was believed to be in Den- 
mark and in Paris, ^Dunbar tells how his ship 
was driven along the coasts of Holland, Denmark, 
and Norway, till those on board were famished. 
Kennedy refers to difficulty in crossing the Alps, and 
to a voyage from the Forth in the Kcdherim. The 
Katherine was the ship that carried Bothwell and 
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Blackadder to France in 1491. Dunbar seems to have 
been attached to this embassy. He may have accom- 
panied Blackadder to Spain and Rome in 1494-96. 
Of the Warldis Instahilitie apparently reminds the 
king of services at home and in France, England, 
Ireland, Germany, Spain, and Italy In 1600 he 
was granted a pension of £10 a year for life, or 
until he should be promoted by the king to a 
benefice of £40 or more. The instalment due in 
December of the next year was * payit to him eftir 
he com f urth of Ingland, ’ This renders it all but 
certain that he was ‘the Rhymer of Scotland,* 
official or unofficial, wlio received gifts fiom 
Henry VII. at that time, and that he was the 
author of the poem in praise of London which an 
English chronicler transcribes, under the year 1501, 
with this introduction, which might be biograph- 
ically useful were it not ambiguous : ‘ This yere 
in the Cristmas weke the Mair had to dyner the 
Ambassadours of Scotland, whom aceornpanyed my 
lord Chaunceler and other lordes of this Realpie ; 
wliere sittyng at dyner one of the said Scottes 
givyng attendaunce*vpon a Bisshop, ambassadour, 
the which was reported to be a prothonotary of 
Scotland and seruaunt of the said Bisshopp, made 
this Balade folowyng.* The ambassadors, who 
included Andrew Forman, Apostolical Protonotary 
and Bishop Postulate of Moray, had gone to Lon- 
don to conclude the marriage of James and the 
Princess, Margaret. With Anglophil leanings, Dun- 
bar henceforward attaches himself to the queen. 
His best work, outside of satire and realism, is 
undoubtedly The Thrissill and the Rois^ a heraldic 
allegory of the approaching royal marriage, in 
which the aureate vocabulary, in other hands heavy, 
perfunctory, and conventionalj is at its worst melo- 
dious, and at its best passes into another style by 
which brilliant pre-Raphaelite effects are achieved. 
In this poem, and in the similar dream-allegory. 
The Goldin TergOy the old motifs of the rose garden 
and the May morning have new life given to them 
by the poet’s genius ; but they can hardly be said 
to be rejuvenated. Sen that I am a presoneir, 
however, comes nearer to Henryson’s freshness. 

Dunbar’s pension was raised in 1507 to £20, and 
in 1510 to £80, and the king was accustomed to 
allow him a new gown at Yule, In return he seems 
to have combined the functions of court chaplain 
and court poet. In March 1503-4 the king’s offer- 
ing * at Maister William Dunbarris first mes ’ was 
seven French crowns. Many of the poems are con- 
nected with the amusements of the court, as those 
on the ne^-ess in whose honour a tournament was 
proclaimed ; on a dance in the queen’s chamber ; 
on the Abbot of Tungland, who made himself wings, 
and came to grief in an attempt to fly. Dunbar 
is seldom content with such a mere record of the 
facts as the narrative of the queen’s visit to Aber- 
deen in 1511. He boldly transfers The Dance of 
the Sevin Deidly Synnis and The Tournament be- 
tween a tailor and a souter, from the court of Scot- 
land to the' court of Hell. Extravagant, boisterous 
humour, scalding satire, and Rabelaisian realism 
run through his most characteristic work. The 
giotesque vividness of The Sevin Deidly Synnis is 
perhaps unequalled in the language. The same 
command of metre and vocabulary which made 
possible the verbal melody of The Merle and the 
^ychtingaill^^ and Done is a hattell on the dragon 

5-’ 7 ? used in The Dance to render the hurly-burly 
^ pageantry ; in The Fenyeit Frevr 

of ^mgland to give the clamonr of birds ; and 
in The Fly ting wprds clatter like sword -blades. 
Appeals to the kii^ tb grant a henefice are numer- 
ous and varied. Dunhax seems to have grounded 
to hopes , mainly on the queen’s influence. The 
^Sappearance' of his name from the Treasurer’s 
Accents afWr Flodden may therefore mean that 


Margaret had preferred him to a benefice. Hh 
religious poems have been assigned, for no very 
convincing reason, to the period of retirement from 
court supposed to follow. The only evidence tliat 
he survived Flodden is the colophon of A^ie On'soun : 
‘ Quod Dunbar quben the Gouernoui i)ast in 
France ; ’ which would indicate that he was alive 
in 1517. Lyndsay’s Testament and Com^dayut of the 
Papyngoj written in 1530, speaks of him as dead. 

From that time, though his influence can ])e 
traced at least as late as George Buchanan and 
Alexander Montgomerie, his name is scaicely to 
he found for two centuries. Allan Ramsay then 
discoveied his poems in the Bannatyne IMS., and 
printed some in mangled form in i'Ac Every rev a 
(1724), Hailes and Pinkerton continued \vhat 
Ramsay began. Dunbar was known, though })ut 
slightly, to Burns, to whose genius liis own, ex- 
cept on the purely lyrical side, is close akin. 
Dunbar was a Chaucerian with limitations ; an<l 
he was much more than a Chaucerian. To the 
mature Chaucer he owes little. Unless The Freirls 
of BerwiJc be his, he shows no trace of the Waiter- 
hury Tales, except, perhaps, in The Tua Marat 
Wemen and the Wedo, where the theme of the 
Wzfe of Bath's Prologue is placed in gorgeous 
setting, and worked out with daring and unex- 
pected success ill the old alliterative verse that 
Chaucer despised. He is greatest as humorist, 
satirist, and master of technique, and in all respects 
shows that he belongs to a grimmer and more 
fiercely personal age than Chaucer. He passes out 
of the rose garden into the world of Villon. 

Some of Dunbar’s poems were printed by Chcpinan 
and Myllar (1508; ed. Stevenson for tlic Scottish Text 
Society, 1918) ; the rest are for the most part preserved 
in the great manuscript collections, for which see the 
Scottish Text Society’s editions. David Laing’s edition 
of Dunbar’s works (1834-65) has been superseded by 
that of the Scottish Text Society (ed. AS. J. G. JMacksy 
and others, 1893), and by Professor Sohipper’s (Vienna, 
1894 ). Dr Baildon’s ( 1907 ) is inferior but easier of access 
and manipulation. See Lives by Dr Schipper ( 1^4 ) and 
Oli^^hant Smeaton (popxxlar, 1898) ; the various liiatories 
of English and Scottish literature ; Professor G, Gregory 
Smith in the ‘Cambridge English Literature’ (vol. ix. 
1908), and his Transition Period (1000). 

Bunbarton. See Dumbarton. 

Duilblanef an old-fashioned town of Perth- 
shire, delightfully situated on the left bank of 
Allan Water, 5 nixies N. of Stirling by rail. 
Founded by St Blane, a 7th-century bishop, its 
church was rebuilt in 1141 by David I. as a eathe- 
dx*al; but except for the Romanesque four lower 
stages of the steeple (128 feet), that cathedral is- 
now a First Pointed edifice of a hundred years 
later— its glory the west window, of which Ruskin 
said he knew ‘nothing so perfect in its simplicity.^ 
The choir, with its carved oak stalls, was restored 
in 1873 ; the ruinous nave in 1891-95, In 1661 ilie 
saintly Robert Leighton chose Dunblane as the 
poorest and smallest of Scotland's sees ; his path near 
the river still bears the name of the Bishop’s Walk, 
and the library which he bequeathed to his diocese 
is still preserved in the town. There are also a 
mineral spring, the Queen Victoria school for soldiers’' 
children, and a fine hydropathic ( 1876) ; 24 miles to 
the east is the battlefield of Sheriffmuir. 'Pop. 3000. 

Duncan, Adam, Viscount (1731-1804), ad- 
miral, was bom at Dundee, and, entering the navy 
commanded the Valiant at the reduction 
of Havana (1762). Save at the battle of Cape St 
Vincent (1780), he had little opportunity of distin- 
guishing himself during thirty-three years, though 
ne had risen to be admii'al, when in 1795 he was 
appointed to the command of the Nortli Sea 
squadrmi, with the special design of watching the 
Dutch fleet. Duncan’s blockade of the Texel was 
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•one of the most effective on lecord, and the Dutch 
trade was almost ruined. In the spring of 1797 the 
mutiny of the Noie spiead to Duncan’s seamen, 
and liis position was for some weeks very critical. 
But the insubordination was ultimately quelled; 
and on the 11th of October he gained tne brilliant 
victory of Camperdown (q.v.). He was lewaided 
with the title of Viscount Duncan of Camperdown. 
Bee Life by third earl (1898). 

Dimcaii9 Henry, D.D. (1774-1846), from 1798 
was minister of Buthwell, in Dumfriesshire, where, 
dn 1810, he established the first savings-bank. See 
Life by his great-granddaughter, Mrs Hall ( 1910 ) 

Duncaii) Thomas, II.S.A. and A. E. A. (1807- 
45 ), was born at Kinclaven, Perthshire. He studied 
dn the Trustees’ Academy, Edinburgh, under Sir 
William Allan ; and was his successor as head- 
master of that school, and one of the most distin- 
guished members of the Royal Scottish Academy. 
His portraits, and historical and fancy subjects, 
•evince delicate feeling for female beauty, and keen 
appreciation of the humorous in Scottish character. 
His drawing is always careful and correct, and his 
colouring is especially remarkable for delicacy and 
richness. 

Buncansbay Head (also Dunoansby), a 
promontory, 210 feet high, forming the north-east 
extiemity of Caithness, 1| mile E. of Jolirx o’ 
Oroat’s House, and 18 N. by E. of Wick. 

Bimcker, Maximilian Wolfgang (1811-86), 
was born at Berlin, son of the bookseller. Kail 
Duncker (1781-1869). After studies at jSonn and 
Berlin, and six months’ political imprisonment, he 
•studied history at Halle, became extraordinary pro- 
fessor there in 1842, supported the right centre in 
the National Assembly in 1848, and the Old Liberal 
party in the Prussian chamber in 1849-52. He 
obeyed a call to a Tubingen chair in 1857, whence 
he was recalled to Berlin to fill a position in the 
ministry of state. In 1867-74 he was director of 
the state archives of Prussia. His greatest work 
is his History of Antiquity (5th ed. 9 vols. 1878-86 j 
tians. by Evelyn Abbott, 1877-82). See the Life 
by Haym (189i ). 

Bundalk, a thriving Irish seaport-town, the 
capital of County Louth, situated on Dundalk Bay, 
55 miles north of Dublin, and 58 south of Belfast 
by rail. It has salt-works, a distillery, iron-foun- 
dries, flax -spinning, brewing, and shipbuilding. 
There is a brisk export tr.'ide, especially in the 
grain, dairy products, and live-stock of counties 
Louth, Monaghan, and Cavan, with Liverpool and 
Holyhead (79 miles across), and through its branch 
Taihvay to Greenore, also with other ports. ' The har- 
bour has been much improved. Pop. ( 1871 ) 11,327, 
nine-tenths Roman Catholics; (1911) 13,128. It 
s sent one member to parliament till 1885. Edward 
Bruce took Dundalk in 1315, and held his court 
here till killed in battle three years later. It was 
taken by Cromwell ( 1649 ) and by Schomberg ( 1689 ). 

DlllldaS9 (1) a baronial castle, dating from 
the 11th to 15th centuries, witlx modern additions, 
-on the south bank of the Firth of Forth, near South 
•Queensferry, the seat from about 1124 till 1875 of 
the family of Dundas. — (2) A town of Wentworth 
♦county, Ontario, at the head of Burlington Bay, 
at the west of Lake Ontario, with a number of 
mills ^d manufactories. Pop. 5000. — ( 3 ) An island 
■of British Columbia, 40 miles NE. of Queen Char- 
lotte Island, and separated by Chatham Sound 
from the most southerly of the Alaskan islands. — 
'( 4) A group of nearly 500 islets ( also called the Juba 
Islands), all of coralline formation, lying off the 
•east coast. of Africa, in about V S. lat., withoAly 
one secure harbour.-— (5) A strait in North Aus- 
-tralia, separating Melville Island from Coburg 
Peninsula, about 18 miles broad. 


Dundas (of Araiston), the name of a Scottish 
family singularly distinguished for legal and politi- 
cal talent. Sir James Dundas, the first of Armston, 
received the honour of knightlxood from James VI., 
and was governor of Berwick. His son, Sir James 
Dundas, was appointed a judge of the Court of 
Session in 1662, and took his seat on the bench 
under the title of Lord Arniston, hut was soon after 
deprived of his office for refusing to abjuie the 
‘ National and Solemn League and Covenant.’ He 
died in 1679. His eldest son, Sir Robert Dundas, 
who also rose to the bench, died in 1726 — Robert 
Dundas, the son of the preceding, was born 9tlx 
December 1685 ; became a member of the Faculty 
of Advocates in 1709 ; and in 1717 was appointecl 
Solicitor-general for Scotland, an office which he 
filled with great ability in a period of much political 
confusion. In 1720 lie was made Lord Advocate ; 
and in 1722 was chosen to represent Midlothian 
in the British parliamentj where he honom*ably 
distinguished Iximself by his attention to Scottish 
affairs. Sir Robert Walpole coming into power 
in 1725, Dundas resigned his office, when he was 
elected Dean of the Faculty of Advocates. In 
1737 he was raised to the bench, when, like his 
father and ^-andfatliei*, he took the title of Lord 
Arniston. On the death of Lord President Forbes 
of Culloden in 1748, he was appointed his suceesbor. 
He died in 1753. As an advocate, Dundas was a 
powerful and ingenious reasoner, and though some- 
what disliked on the bench, his ability was univer- 
sally admitted. — Robert, his eldest son, was boim 
18th July 1713, studied at Edinburgh and Utrecht, 
was admitted to the Scottish bar in 1738, and rose 
to be Lord Advocate (1754) and President of the 
Court of Session (1760). He died at Edinburgh, 
13th December 1787. See The Arniston Mention's, 
by George W. T. Omond ( 1887). 

Bunclas 9 the Right Hon. Henry, Viscount 
Melville and Baron Dunira, brother of the 
preceding, was born 28tlx April 1742, and educated 
at the High School and university of Edinburgh. 
He was admitted a meziiber of the Scottish bar 
in 1763. As a younger son of a pietty nuixior- 
ons family, liis circumstances were lather strait- 
ened ; but his assiduity, his laige share of the 
family talent and presumably also of the family 
influence, soon procured him advancement in Ins 
profession. He was successively appointed Depute- 
advocate and Solicitor-general. In 1774 he was 
returned to parliament for Midlothian, in 1775 
was appointed Lord Advocate. Two years later, be 
was made keeper of the King’s Signet for Scotland. 
Dundas’s career in parliament was highly success- 
ful, though not very creditable to his political 
consistency. Although elected in opposition to 
ministerial influence, he soon allied himself with the 
party in power, and became a strenuous supporter 
of Lord North’s administration, being one of the 
most obstinate defenders of the war -with the 
American colonists. When Lord North resigned 
in 1781, Dundas continued to hold the office of 
Lord Advocate under the Rockingham ministr\. 
On the question of the war with America, Dundas 
i had been opposed to Pitt ; but when the Coalition 
I Ministry was formed by Fox and Lord North, he 
assed over to the side of his old opponent, and 
ecame Pitt’s ablest coadjutor. When Pitt returned 
to power in 1784, Dundas was appointed President 
of the Board of Control. That same year he intro- 
duced a bill for restoring the estates in Scotland 
forfeited on account of the rebellion of 1745. In 
1791 he was appointed principal Secretary of State 
for the Home Department. He also held a great 
number of other offices, one of which, the treasurer- 
ship of the navy, involved him some years' after in 
much trouble. Dundas’s aptitude for business was 
undeniable. Many of the most important public 
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measures originated with or were directly promoted gives the fanciful version Deidommif the ‘ gift of 
by him. Among such were the formation of the God.’ Dunde appears to be the oldest form of the 
fencible regiments, the supplementary militia, the name, and occurs in documents of the 11th centmy. 
volunteer corps, and the provisional cavalry; in DundeeisacityinForfaishire, on theN. bankof the 
shoili, the whole of that domestic military force Tay estuary, here 2 miles broad, and 10 miles fioiu 
raised during the war consequent on the French the river-mouth ; 59 miles NNE. of Edinburgh, 
Revolution. When Pitt resigned in 1801, Dundas 20 ENE. of Perth, and 14 S. by W. of Forfar. In 
did the same. In 1802, under the administration population it is the third town in Scotland. The 
of Mr Addington, he was made Viscount Melville city proper stands mainly on the slopes between the 
and Baron Dunira. In 1805 he was accused of Law (571 feet high, composed of trap, and showing 
‘ gross malversation and breach of duty ’ while traces of ancient vitrification ), Balgay Hill, and the 
acting as treasurer of the navy. The trial com- Tay. The most striking architectural features of 
menced 29th April 1806; but in spite of the the town are the town-house, erected by the ‘ Elder 
splendid array of Whig talent against him, Adam’ in 1734, in the Roman Ionic style, with a 
Dundas was acquitted on all charges mvolving his spire 140 feet high ; the Albert Institute ( erected 
honour, ‘thougn it must now be allowed,’ says 1867, from designs by Sir Gilbert Scott), and 
Lockhart, ‘that the investigation brought out Victoria Galleiies (1889), containing free libiaiy, 
many circumstances by no means creditable to Iris museum, and mctuie galleries ; the Royal Ex- 
discretion.’ Thereafter he lived mostly at Dunira, change, in the Flemish Pointed style of the 15th 
his seat near Conrrie. He died at Edinburgh, 28th century, opened 1856 ; the Eastern Club-House ; 
May 1811. A stately column, surmounted by a the Kinnaiid Hall, holding 2000 people ; the Royal 
statue, was erected to his memory in Edinburgh Infirmary, opened 1866, and largely extended in 
in 1821, by officers and seamen of the navy. See 1899 and 1907 ; the post-office ; the technical college 
Life by J. A. Lovat Fraser (1916), and Omond’s and school of art; the high school; the Morgan 
Lord Advocates of Scotlmd {1%^'^). Academy; Dens Road School; the Prorincial 

ffi^Ulldee is perhaps Dim- 7b5y 5 the ‘hill or fort on Tiaining College; St Paul’s Episcopal Church; 
the Tay.’ The Latin form was Boece Balgay Industrial School; the branch public lib- 



Tay Bridge, looking towards Dundee, 


raries; nhe^Tower of St Mary, called the ‘Old 
Steeple,’ 165 feet high, and dating from about the 
I5th century_( restored 1872). 

The most important addition to the ardritecture 
of Dundee in recent years is the building containin<> 
the Caird Hall and the new Council Chamber^ 
This structure took its origin in April 1914, when 
Sir James Caird, Bart., offered £100,000 for the 
purpose. He did not live to see the building com- 
pleted; but lus sister and heiress (Mrs Marryat) 
gave an additional sum of £75,000. The hall was 
opened in 1923. It is seated to accommodate 3300 
persons. All the municipal departments are pro- 
yrdecl for within the same building, which also 
includes the Marryat Hall for special functions. 

Dundee College was founded in 1880, when Miss 
Baxter of Balgavies gave a donation of £120,000, 
and Dr Boyd Baxter the sum of £10,000, and teach- 
ing was commenced in 1883. In 1890 it was affiliated 
to the univemty of 8t Andrews, the college retain- 
mg its mdmduality and a measure of financial 
the terms of the agreement. In 
• ioJIt® ‘^^solved,but was reconstituted 


Dundee s public parks include the Baxter Pari 
S6| acres; Balgay Park, $5§ acres; Lochee Pari 
?? ^aird presented th 

Dm of Mams as a pleasure-ground for the citizens, 
Dundee is the chief seat in Great Britain of th 


manufacture of coarse linen fabu<‘s (Osnaburgs, 
sheetings, ducks, dowlas, drills, canvas, and coid- 
age). But since 1S55 jute has foiniecl the staple 
trade of the city. The raw material is imported 
fiom India, and the products are yarns, bags and 
sacks for grain, coiiee, guano, and other com- 
modities, tarpaulins, coveis, and Hessian cloth 
(the foundation of linoleum ), and carpets of great 
beauty. The trade in preserves and confectionery 
IS important. The ‘whalers of Dundee’ have 
been world-famous owing to their employment in 
Antarctic exploration ; but in recent years the 
whaling industry has been much restricted. Ship- 
building and marine engineeiing are carried on to 
a laige extent. The harbour includes tidal ba.sins, 
la^e wet docks, graving docks, and a slip. 

Direct railway comnaunication of Dundee with 
®®^®'blished in 1878 by the erection of 
the Tay Bridge (single line), was interrupted by a 
disaster on the night of 28th December 1879, when,, 
during a violent wSW. gale, the 13 large central 
spans of the bridge, with a passenger train contain- 
mg 76 persons, ieil into the river. The new bi idge 
(double lines) is 10,700 feet, or fully 2 miles long, 
comprising an abutment at the south end, and 86 
piers supposing girders. The rails at, the south 
end. 83 ft. 6 m. above high water, and at the 
north end 26 ft. 6 in. Long spans of 246 feet occur 
near the middle of the liver, where also the girdera 
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are placed above the railway, to give the maximum 
i()om for shipping. The new bridge is parallel to 
the line of the old bridge, but 60 feet faither west, 
and the cutwateis of the old piers are still visible. 
It was opened for traffic in 1887, and cost £670,000, 
economy being efiected by the utilisation of many of 
the girders of the old bridge. It has been proposed 
to use the pieis of the old biidge to form a load- 
biidge connecting Fife with the Noith of Scotland. 
Pop. (1841) 63,732; (1871) 120,724; (1881) 140,239; 
(1901) 161,173; (1921) 165,004, including Broughty 
Ferry, annexed in 1913. Dundee sends two mem- | 
hers to Parliament. Since 1889 it has been styled : 
a city, and since 1892 its chief magistiate has 
been entitled Loid Provost. Among persons of 
note connected with Dundee may be mentioned 
Boece ; ‘ Bluidy Mackenzie ; * James Bowman 

Lindsay, linguist and electiical pioneer ; Thomas 
Dick, the ‘Chiistian philosopher’; Admiral 
Duncan; the * saintly’ M'Cheyne; George Gil- 
fillan ; Thomas Eiskine of Linlathen. On account 
of its geographical situation, its harbour and its 
castle, Dundee was frequently mentioned in early 
documents. Edward I. was here twice. Wallace 
is said to have taken the castle in 1297, and there- 
after it was occupied by the Scots and English 
alternately until the decisive battle of Bannock- 
buin. The Duke of Lancaster burned Dundee in 
1385, and the Maiquis of Montrose pillaged it in 
1645. Charles II. lived heie, after his coronation 
at Scone, in 1650. General Monk sacked and 
burned it in 1651, killing 1200 citizens and soldieis 
Dundee was one of the first Scottish towns to adopt 
the Reformation. Wish art the maityr preached 
here during the plague of 1544. 

Dlind6e) an inland town of Natal, 34 miles 
NE. of Ladysmith, has coal-mines and a battlefield 
(1899) ; pop. 4000. 

Dundee, Viscount. See Graham ( J ohn ). 

Bundonald, Thomas Cochrane, Earl of, 
seaman, was the eldest son of Archibald, nintb 
eail ( 1749-1831 ), who beggared himself over chemi- 
cal discoveiies. Born at Annsfield, Lanai kshire, 
on 14th December 1775, he was destined foi the 
army, but, after a desultory education, was per- 
mitted to enter the navy (1793). He served in the 
fiords of Norway, for five years on the North 
Ameiican station, then in the Mediteiranean, and 
in March 1800 received the command of a crazy 
little sloop of 14 fouT-pomiders and 54 men. Eii a 
fifteen months’ cruise he took or retook upwards of 
fifty privateers and merchantmen, 122 guns, and 
534 prisoners ; his most dashing achievement Ijeing 
the capture by boarding of a Spanish frigate of 32 
heavy guns and 319 men, with a loss to himself of 
hut 3 killed and 18 wounded. His own capture by 
three French line-of -battle ships followed shortly, 
his ^eedy exchange, his promotion to post-captain, 
a half-year of study at Edinburgh University, fifteen 
months on a ‘collier,’ protecting non-existent 
Orkney fisheries — at length, in February 1805, he 
returned to prize-taking, and in April came sailing 
into Plymouth Sound, with £75,000 of prize-money 
for his own share, and a tall gold candlestick at 
each mast-head. 

The next four years were mainly spent in harass- 
ing the enemy’s coasts — cutting out ships, blowing 
up semaphores and batteries, and in 1808, with 80 of 
his own men and as many Spaniards, defending for 
twelve days the almost untenable Fort Trinidad at 
Rosas. Meanwhile, in 1805 he had stood unsuc- 
cessfully for Honiton on ‘patriotic’ (no bribery) 
principles, hut by rewarding his few supporters 
with double the current price, had secured a cheap 
victory at next year’s election. In May 1807 
Westminster returned him at the l^ead of the poll ; 
and at once proceeding, with more zeal than discre- 


tion, to war against naval abuses, he was at once 
ordered off to the Meditenanean 

In April 1809 he was selected by the Adniiialty 
for the hazardous service of burning the French 
flee fc of fifteen sail (848 guns), then blockaded in 
Aix Roads by a stronger force under Lord Gambler. 
On the night of the llth the huge boom guarding 
the entiance was shattered. Explosion vessels and 
fireships caused a panic. Daylight showed almost 
the whole French fleet aground— an easy prey. 
Gambler, however, was fourteen miles away. 
Cochrane’s signals met with no lesponse ; conse- 
quently only four of the enemy’s ships were de- 
stroyed. It was the last blow he was to strike for 
England. 

He received the knighthood of the Bath; but 
to Gambier were voted the thanks of parliament, 
after ‘ a most honourable acquittal ’ by the friendly 
court-martial which ensued on Cochrane’s pro- 
test against that vote. Thus discredited, put upon 
half -pay, Cochrane puisued his crusade against 
naval corruption, till in June 1814 he, the lieio, the 
high-born, the Radical reformer, was placed in the 
dock as a fraudulent stock-jobber. A tying rumour 
of Napoleon’s overthrow had sent up the funds ; 
and he, with two others, was tiied for propagat- 
ing it, and selling out upwaids of a million sterling 
with a gross profit of £10,000. Those two otlieis — 
an uncle one — were certainly guil ty. Lord Cochrane, 
by some held innocent, was sentenced to pay a fine 
of £1000, to suffer a year’s imprisonment in the 
King’s Bench, and to stand for^ an hour in the 
pillory. The last part of the sentence was re- 
mitted ; but his name was struck off the navy 
list, and he was expelled from parliament, and 
formally degraded from his knighthood, West- 
minster re-elected him; and in March 1815 he 
broke out of gaol, and reappeared in the House, to 
he torn thence by tipstaves, lodged in the strong- 
room for the three months yet to run of his sentence, 
and next year mulcted anew in £100. 

Wear^ of inactivity and of fruitless attempts at 
self- justification, in 1818 he once more giit on his 
sword, to rescue Peru and Chile from Spanish thral- 
dom As commander-in-chief of Chile’s small, ill- 
equipped navy, he stormed with 300 men the fifteen 
strong forts of Valdivia (1819), and cut out a 
frigate from under the batteries of Callao (1820), in 
two and a half years making Chile mistress of her 
own waters, and her flag respected from Cape Horn 
to Panamd. He squabbled over his reward, as also 
over that ( including the marquisate of Maranham ) 
for his services, only less brilliant, on behalf of the 
infant empire of Brazil (1823-25). 

For the cause of Greek independence he could do 
little or nothing, through lacic of both ships and 
men (1827-28); so, returning to England, he 
devoted himself to the task of procuiing his 
reinstatement in the navy. But it was not 
till May 1832, under the ‘Sailor king’ and Lord 
Grey’s Whig administration, that a ‘free pardon * 
was granted to the Earl of Dundonald— ie had 
succeeded to the title ten months earlier — and that 
he was gazetted a rear-admiral. Restored to the 
honour of knighthood (1847), commander-in-chief 
on the North American and West Indian station 
(1848-51), and rear-admiral of the United Kingdom 
J1854), he died at Kensington, 31st October 1860, 
in his eighty-fifth year, and was buried in West- 
minster Abbey. He had married in 1812 Miss 
Katherine Corbet Barnes — a runaway Scottish 
marriage ; she bore him Thomas, the eleventh earl 
(1814-85), and three other sons, of whom two 
entered the navy. 

Much might be written of Lord Dundonald’s 
inventions, his application of steam-power and the 
screw-propeller to war-ships; still more of his 
‘ secret war-plan ’ to overwhelm fleets and fortresses 
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hy sulphur fumes and the like. It was submitted 
to committees in 1812 and 1846, and condemned as 
too inhuman, though iriesisLible, infallible. But 
from the inventor one ever reverts to the tall, big, 
splendid sea-captain, brilliant, daring, cool, prompt, 
and sagacious, faultless afloat, though asboie out 
of his element. He equalled the old Elizabethan 
adventurers ; he might, had Fate suffered it, have 
rivalled Nelson. 

See the Narrative of Services in the Liheration of 
CJhzU, Peru, and Brazil (1859), nominally liis own, and 
AutoUograjphy of a Seamcm (2 vols. 1860-61), which 
breaks off in 1814, and has been completed in the Life by 
the eleventh earl and H. R. Fox Bourne ( 2 vols. 1869 ) ; 
also the monograph in the * Men of Action’ series (1896) 
by the Hon. J. W. Fortescue ; a book on the trial by J. B. 
Atlay (1898) in defence of the verdict; and Lord Ellen- 
borough. The Guilt of Lord Cochrane (1914). 

Dimdram Bay 9 an inlet of the Irish Sea, in 
County Down, is 13 miles wide across the entrance, 
and forms a long gentle curve cutting 5 miles into 
the land. 

Bunecht. See Crawford (Earl of). 

Dunedin^ capital of the provincial district of 
Otago, and the most important commercial city 
in New Zealand, is situated at the head of Otago 
Harbour, on the east side of South Island, towards 
its southern extremity. It is 190 miles by sea 
from Lyttelton, and 150 miles from Invercargill, 
and 139 by rail. Since its foundation by an 
association of members of the Free Church of Scot- 
land in 1848, the city has lapidly increased in 
importance ; chiefly after the year 1861, when the 
discoveiy of extensive gold-fields in the neighbour- 
hood caused a sudden increase of population. Dun- 
edin is as well laid out as the hilly nature of its 
site will allow ; it is well paved and lighted. It is 
supplied with water from the Water of Leith valley 



and the Silverstream. For additional supplies it 
looks to the Waipori, whose falls furnfeh elec- 
tric power. Dunedin is the seat of an Anglican 
and a Roman Catholic bishop. There are many 
handsome churches and buildings ; the Bank of New 
Zealand, completed in 1882, is one of the finest in 
the city. Other edifi.ces are the post-office, hospital, 
government buildings, mechanics’ institute, lunatic 
asylum, &c. ; and the inhabitants of the city 
possess places of recreation in the Botanical Gardens 
and the grounds of the Acclimatisation Society. 
The theatre was burned down in 1875, and rebuilt. 
There is a carriage-drive through the reserve called 
the Town Belt, which encircles the city, and a fine 
racecourse, near Ocean Beach, 2 miles distant. The 
high school and the university, which is affiliated 


with that of New Zealand, are flourLhing institu- 
tions. The erection of an observatory in tlie Town 
Belt was sanctioned in 1920. There are several 
daily papers and numerous weeklies and monthlies. 
Woollens are inanufactui ed and fiozenmeat pre- 
pared. The street tramways aie mostly electric. 
Railways connect Dunedin with Cliristchurch 
to the north and Invercargill to the south. 
Dunedin has fiequent comm nnicat ion with th<i 
other dominion ports, with Melbourne and the 
home country ; and since the opening and deepen- 
ing of the Victoria Channel fiom Port Chal- 
mers, large steamers can appioach the wharf. 
For purposes of defence, two batteiies have been 
erected on the headlands at Ocean Beach, and a 
third on Otago Heads. The city was originally to 
have been named New Edinburgh, but on the 
suggestion of Dr Willmm Chamheis of Edinburgh 
its name was changed to Dunedin, the Celtic 
designation of the Scottish capital. Pop. of the 
city proper (1871) 14,857; (1881) 24,372; (1911) 
41,529; (1921) 58,074, or with suburbs, which 
largely consist of adjacent boroughs, 72,255. 

DuneS} from the same root as Dun (q.v.), ‘a 
hill,’ the name given to the sandhills or mounds 
which stretch more or less along the soa-const of 
the Netherlands and parts of the north of France. 
In the Battle of the Dunes, fought near Dunkirk in 
1658, Turenne defeated a Spanish army under Don 
John of Austria and the great Condo. See 1 b)\vxs 
and Drift ; also Dunkirk. 

BunfernilmCf a ‘city’ of Fife, the chief town, 
of its western district, 16 miles NW. (►f Edinl^urgh, 
and 20 E. by S. of Stirling. It stands on a long 
swelling ridge, 3 miles fi’om and 300 feet above the 
Forth, and, backed by the Cleish Hills ( 1240 feet ), 
presents a striking aspect from the south. Ft 
IS a place of hoar antiquity, from 1057 till 1650 a 
frequent residence of Scotland’s kings, ami for nit)re 
than two centuries their ])lace of sepulture. Mal- 
colm Canmore here founded in 1072 a ]>riory, which 
David I. remodelled in 1124 as a Benedictine abbey. 
The nave alone of its church, Romanesque to 
Third Pointed in style, was spared at the Reforma- 
tion, and now forms a stately vestibule to the Now 
Abbey Church (1818-21), in building which Robert 
Bruce’s gi*ave was discovered. There are ruins <if 
the ‘ frater-house ’ or refectory, of the ‘ pende<l 
tower,’ and of the royal palace (c/me 1540) ; but of 
Malcolm’s Tower only a shapeles.s fragment is 
left, and the ‘ Queen’s House ’ ( 1600 ) was wholly 
demolished in 1797. Abbot Pitcairn’s house is as- 
signed to the 13th century. Little else survived the 
great fire of 1624. Quite modem are the Gothic 
corporation buildings (1876-79), witli their i^eaked 
clock-tower ; the spired county building ( 1807-50) ; 
St Margaret’s Hall (1878), with a fine organ; the 
Carnegie Public Library ( 1881 ) ; the Carnegie 
Baths (1877-1905); the high school (1886-1915); 
and St Margaret’s Roman Catholic Church. In 
1903 Mr Andrew Carnegie made over £500,000, 
and in 1911 £250,000, to be held by trustees for 
behoof of his native town, to maintain Pittencrieff 
as a pleasure-ground, encourage horticulture, 
establish a theatre for first-class plays, provide 
education in music and the arts, and promote social 
well-being. The staple industry is damask linen- 
weaving, which dates from 1716. Dunfermline is 
the chief seat of the table-linen manufactuie in the 
United Kingdom. Engineering woiks, iron-found- 
ing, &c. are also carried on ; and in the neighbour- 
hood are manjr collieries. Dunfermline was made 
a royal burgh in 1588. Its area was increased well- 
nigh fourfold in 1911 by the inclusion of Rosyth 
and intervening country. At Rosyth a tract of 
land extending over 3 miles on the north shore of 
the Firth of Forth, at St Margaret’s Hope, opposite 
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(South Queensferry, and just above the Foi Lh Bridge, 
was acquired by the government in 1903, and a naval 
base was constructed. Docks, roads, and dwellings 
grew rapidly during the Great War, and Dunfeim- 
line’s population was greatly increased. In 1925 it 
was decided to close the naval base. The mined 
16th-century castle of Rosyth, a rock-island con- 
nected with the shore by a causeway, was said, 
by baseless tradition, to have been the birthplace 
of Oliver Cromweirs mother. Population of Dun- 
fermline ( 1801 ) 5484 ; ( 1881 ) 17,085 ; ( 1901 ) 25,250 ; 
(1921) 39,886. The parliamentary burgh unites 
(since 1918) with Cowdenbeath, Inveikeithing, and 
Lochgelly to return one member. For Dunferm line’s 
wortiiies, reference may be made to our own articles 
‘On St Margaret, James I., Robert Henrysoun, 
Charles L, Ralph Erskine, Sir Noel Baton, and 
Ml Andrew Carnegie. 

DlingaiUlOllf a municipal borough in County 
Tyrone, 40 miles W. of Belfast by rail, and 8 W. of 
Lough Neagh. It has manufactures of linen and 
coarse earthenware; and in the vicinity aie the 
laigest lime-quarries and collieries in Ulster. Pop. 
{ 1851 ) 3835 ; ( 1881 ) 4081 ; ( 1911 ) 3830. Till 1885 
it returned one member to parliament. Dun- 
gannon was the chief seat of the O’Neils till 1607. 
Its castle was destroyed in 1641. 

Dungans. See Zungaria. 

Dungarvan^ a seapoit of County Waterford, 
141 miles SW. of Dublin by rail. Population 5000, 
chiefly engaged in hake, cod, herring, and other 
fisheries. The exports are grain, butter, cattle, 
and fish, Dungarvan has the remains of an 
Augustinian abbey, founded in the 7th century 
by St Garvan. It has besides the remains of walls 
built by King John, who also built the castle. Till 
1885 llungarvan returned one member to parlia- 
ment. Dungarvan Bay is 3 miles wide, about 
the same in length, and one to five fathoms 
deep. 

]>U]lg-1)eetle9 a name given to a number of 
lamellicorn beetles (in the sub-families Copiophaga 
and Arenicolse ), which live in great part on the dung 
of quadrupeds. One of the commonest, the Black 
Dor ( Geotrupes stercorarms), is inteiesting in many 
ways, for its elabor- 
ate burrows and stores 
under cow-dung and 
the like, for the ‘ stridu- 
lating’ noises made 
by both sexes by rub- 
bing part of the ab- 
domen against a ridge 
on the hindmost leg, for 
the little ticks ( Gamasiis 
coleoptratorum) by which 
it is generally infested, 
and for its association 
Dung-beetle with another neaily- 

( Qeotrupea skreorcmm). related beetle ( Aphodms 
jporcm) which finds its 
w^ay into the burrow, eats the Geotnipes’ eggs, and 
lays its own in the liberal supply of food thus 
thievishly ^propriated. Among the other British 
species of Geotrupes, (?. typhceus, with three horns 
on the front of the thorax in the males, is found 
especially on heaths where there are sheep. The 
sacred beetle or Scarabee (q.v.) {Ateuchm or 
Scarahceus sac&r) is a well-known dung-beetle. 
They roll pellets of dung along with great industry, 
and often appear unable to resist stealiim them 
from one another. A related form {Sisyphus 
sohafferi), the pill-rolling beetle, is said to lay its 
eggs inside the pellets of dung, and both sexes are 
described as taking part in rolling these to a place 
of safety. The scarabee used also to he credited 
with laying eggs within the pellets, but this appears 


to be erroneous. Copris lunaris is a common 
Euiopean dung-beetle, which makes burrows and 
stores dung for the larvae. There are many other 
forms. The Dor and others feign death, stretching 
out their legs in iigid epileptic-like fashion. Ciows 
and other birds are said to prefer them alive. 

Buugeness, a headland on the south coast of 
Kent, 10^ miles SE. of Rye, with a lighthouse. 
Dungeon. See Donjon. 

!Ounite 9 so named from Dun Mountain, near 
Nelson, Noav Zealand, is a crystalline lock consist- 
ing almost entirely of olivine. A black granular 
mineral akin to chromite and picotite also occurs 
in it. The olivine may be alteied into serpentine. 

Dunkeld 9 a town of Perthshire, 16 miles NNW. 
of Perth. It lies in a deep lomantlc hollows on 
the great east pass (of Birnam, q.v. ) to the High- 
lands, on the left hank of the Tay, which here is 
spanned by Telford’s handsome bridge (1805-9). 
It is environed by dark-wooded and craggy moun- 
tains. Dunkeld is a place of great antiquity, and 
a Culdee church was founded here about 815. 
In 1107 Alexander I. revived the bishopric, one 
of whose holders was Gawin Douglas (1474^ 
1522), translator of Virgil’s Mneid. The place 
was successfully held by a small Cameronian regi- 
ment, under Cleland, against 5000 Highlandeis, 
21st August 1689. The cathedral, mainly m Pointed 
style, was built between 1318 and 1501, and com- 
prises nave, choir, chapter-house, and tower.^ At 
the Reformation it was unroofed, hut the choir has 
been renovated, and is now the parish church. Of 
two or three ancient monuments, the most interest- 
ing is one to the Wolf of Badenoch (Alexander 
Stewart, Earl of Buchan, who died in 1394). The 
Duke of Athole’s grounds, unsurpassed in Scotland 
for extent and beauty, lie on the west and north of 
Dunkeld, and include Craigvinean and Craig-y- 
Barns ; 50 miles of walks, and 30 miles of drives ; 
falls of the Bran (upper one 80 feet), near Ossian’s 
Hall at the Rumbling Bridge ; and wide larch-woods, 
including what are claimed to be the first two 
larches planted in Britain (in 1738), although the 
point has been disputed. 

Bunkers. See T (inkers. 

Bunkery Beacon. See Exmoor. 

Dunkirk, or Dunkerque, the most northerly 
seaport of France, on the Strait of Dover, in the 
department of Nord, 161 miles N. of Paiis, and 67 
W. of Ghent. It is a very strong place, as well 
from fortification Avorks, as from the ease with 
which the surrounding* country can all belaidiindei 
water. As a seaport it is one of the most impoitaut 
in France; and great harbour works have been 
sanctioned and in part carried out under the laAvs 
of 1879, 1903, and 1919. The town itself is well 
built and cleanly, Flemish rather than French ; its 
principal featui-es, the Gothic church of St Eloi 
with a handsome though rather incongmous 
Corinthian portico, the fine detached belfry (196 
feet), and the statue of Jean Barth (q.v.). Dun- 
kirk has manufactures of linen, jute, hemp, fishing- 
lines, oils, soap, beet-root sugar, &c. Forming as 
it does the outlet for the great manufactiu ing 
department of Nord, its trade by sea is very ex- 
tensive. It is an important market for nitrates, 
sugar, and wool. Its cod and herring fisheries aie 
actively prosecuted. Pop. (1872 ) 34,342; (1886) 
38,004; (1901)40,329; (1921) 34,748. 

Dunkirk is said to owe its origin to the church 
built by St Eloi in the 7th century, in the midst of 
the dreary sandhills or dunes, and hence its name, 
‘Church of the Dunes.’ It was burned Iw the 
English in 1388, taken by them under Oliver 
Cromwell in 1658, but sold to Louis XIV. by 
Charles II. for 5,000,000 francs in 1662. By the 
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‘creaty of Utrecht in 1713, the French were com- 
pelJea to destioy the fortifications of Dunkirk, 
■which were again restored, however, in 1783. In 
;u793 the Duke of York laid siege to Dunkirk, hut 
was forced to retire, with severe loss, 

]S>linkirk 9 a port of entry of New York, on 
Lake Eiie, 40 miles SW. of Buffalo hy rail, with a 
commodious liaihour and a busy lake traffic. The 
xeiminus of a division of the Erie Raihoad, Dun- 
kirk contains large workshops and warehouses of 
the company, besides extensive locomotive works, 
jiimber-inills and several ironworks. Pop. 19,000. 

Himlm {Pelidna alpina or cinclus), one of the 
Sandpipers (q.v.), a common British shore-bird, 
occuriing in great flocks. It generally breeds 
further north, and is widely distributed in Europe. 
The plumage varies considerably ; in winter it is 
ashen-^'ay above and white beneath; in sunimei 
there is much less uniformity, more hi own and 
black, and a black horseshoe band on the breast. 



Diiiilin, Slimmer and Winter Pluuiajje, 


It exhibits great activity in running about, search- 
12 ^ and probing for its food. Another species 
(JP, teonm.ncJm) is common in Europe and North 
America. The Curlew Sandpiper (P. subarqicata), 
■with a more curved bill and deep-red breast, also 
occurs on European and British shores. These 
three species are sometimes included in the genus 
Tringa, along with the Knot (P. camctus) and 
other Sandpipers (q.v.). ^When flying in great 
autumnal flocks, the aerial movements of the 
dunlin are extremely beautiful, each individual of 
the vast assemblage yielding so instantaneously to 
ohe same impulsion as to exhibit alternately the 
upper and the under surface of ^ the body, so that 
"we have for a time a living moving cloud of dusky 
brown, and then a brilliant flash of snowy white- 
ness.’ 


Buulop« JoHK Boyd (1840-1921), inventor, 
was born at Dregliorn, Ayrsliiie, and educated 
Irvine and Edinburgh, He practised as a veter- 
•inary suigeon in Belfast, and in later life lived in 
Dublin. His principal invention was the pneu- 
matic tire, for which he opened a factory in Dublin, 
afterwards removed to Coventiy. 

. Bnnmore^ a borough of Pennsylvania, adjoin- 
ing Scranton, has silk, woollen, sparking-plug and 
stove woiks, and coal-mines ; pop. 20,000. 

Buninow, Great, a small market-town of 
Essex, on rile Chelmer, 11 miles NNW. of Chelms- 
^rd, and 3— NNE. of London, — At Little Dunmow, 


i5^on (see Pms PlowTmn, passus x.) was t 
pnze instituted in 1244, by Eobert Fitzwalter, oi 
the condition ‘that whatever married^ couple wil 
go to the priory, and kneeling on two sharp-pointe< 


stones, will swear that they have ih) 6 quarielled 
nor repented of their mairiage within a yeai and 
a day after its celebiation, shall leeeive a hitch <>t 
bacon.’ The fiist recouled awaid was in 1443, two 
hundred yeais after it had been instituted. After 
1751, up to which date only five piesentalions had 
taken place, the flitch was not again claimed till 
1855; since then many awards have been made. 
See W. Andrews, Bistory of the Dunmow Flitch 
(1877). 

Dnniiagef on shipboaid, is a name applied to 
misceilaneous fagots, boughs, bamboos, odd mats 
or sails, and loose wood of any kind, laid in the 
bottom of the hold to keep the cargo out of the 
bilge- water ; or wedged between parts of the cargo 
to keep them steady. 

Dunnottar €astle9 the ancient seat, now in 
ruins, of the Keiths, the Earls Marisclial of Scot- 
land, on the Kincardineshire coast, IJ miles S. 
of Stonehaven. It occupies the top of a rock 4^ 
acres in extent, and 160 feet high, overhanging the 
sea, with a deep though dry chasm between it and 
the mainland, and it is apj)roached hy a stoej) 
winding path. The area is surronn<lecl ‘by a wall, 
and covered with dismantled buildings of very 
various ages, the oldest the sqtiare tower an<l thVj 
chapel. Blind Harry records a fabulous stoiv 
that Wallace in 1296 took the rock, and burned 
the castle together with the kirk and 4000 Eng- 
hshinen. During the Commonwealth, the Uc'galia 
of Scotland were hid in the castle from the 
republican army, and before the garrison su iron- 
dered to Cromwell’s troops in 1051, the Regalia 
were cariied out, according to one account, by Mis 
Granger, wife of the minister of Kinneff, a neigh- 
bouring parish, and buried under the flagstones (d 
its church, where they lay in safety till the lles- 
toiatioii. Rival claims upon the king’s gratitude 
then involved the Keiths, the Ogilvies of Bairas 
(the family of the governor), and the Grangeis in 
bitter feuds, in which none of the royalists siiovved 
up well. For tluee months in 1685 no fewer than 
167 Covenanters weie coulined with the most 
baibarous cruelty in the ‘Whigs’ Vault’ l>uu- 
notar Castle was dismantled after the rebellion of 
1715, on the attainder of the last Eail jMaiischal. 

l>UlloiS9 Jean, called the Bastard of Orleans, 
Count of Dunois and Longueville, one of the ino-»t 
brilliant soldiers that France ever produced, was 
bom in Paris, 23d November 1402, the natural son 
of Louis, Duke of Orleans, brother of Charles VI., 
and was brought up in the house of that prince 
along with his legitimate children. His first im- 
portant military achievement was the overthrow of 
the English at Montargis ( 1427 ). He next tiuew 
himself into Orleans with a small body of men, and 
bravely defended the place till the arrival of the 
famous Joan of Arc, whose religious enthusiasm 
combined with the valour of Dunois restored the 
drooping spirits of the French, and compelled 
the English to raise the siege. This was the 
turning-point in the fortunes of the French nation. 
In 1429 Dunois and the Maid of Orleans won the 
battle of Patay, after which he marched, with a 
small body of men, through the provinces .then 
overrun by the English, and took the fortified 
towns. The capture and death of Joan of Arc 
arrested for a moment the progress of the French 
arms, but the hero^m of Dunois was irresistible. 
He took Chartres, the key of Paris, forced Bedford, 
to raise the siege of Lagny, chased the enemy from 
Pans, and within a very short period deprived them 
^ aU their French conquests except Normandy and 
Guienne. In 14^-50 be drove the English from 
Normandy, and in 1455 he had swept tnem from 
Guienne also, and permanently secured the freedom, 
of France from all external pressure. For his par- 
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ticipation in the league of the nobles against Louis 
XT. he was deprivea of all his offices and posses- 
sions, which were, however, restored to him under 
the treaty of Conflans (1465). He died 24th 
November 1468. There is no name so popular in 
France as that of Dunois ; there is no nero so 
national ; he laboured twenty-five years for the de- 
liverance of his country, and this alouQ — his sword 
was never unsheathed, except against the English. 
He never had a force under him which could enable 
him to win a victory that might balance Agincourt 
or Cr4ey, hut the multitude and constancy of his 
petty successes served the cause of France more 
effectively tlian greater and more dear-bought 
victories would have done. 

DunoOBf a favourite watering^lace of Argyll- 
shire, extending, with Hunter’s Quay and iSin, 
3 miles along the west shore of the Fiifch of 
Clyde, 7 miles W. of Greenock. The seat for 
centuiies of a castle of the Stewarts, in 1563 it 
received a visit from Queen Mary, and in 1643 
was the place wheie thirty-six Laments were 
cruelly hanged by the Campbells. But the present 
well-built town has wholly arisen since 1822 — with 
its baronial burgh buildings, its piers, its esplanade, 
its half-dozen churches, the Convalescent Homes 
(1869), and the statue (1896) to Burns’s Highland 
Mary, born here. Pop. ( 1841 ) 1296 ; { 1911 ) 6859 ; 
( 1921 ) 14,735. The apparent increase is due to the 
1921 census being taken in the holiday season. 

Dunraveiis Windham Thomas Wyndham- 
Quin, Earl of, born at Adare Manor, Limerick, 
12th February 1841, studied at Christ Chuich, 
Oxford, served in the 1st Life Guaids (1865-67), 
acted as Daily Telegraph correspondent in the 
Abyssinian expedition and Franco-Geiman war, 
and succeeded his father as 4th Eail in 187L He 
was Under-secretary for the Colonies (1885-87); 
advocated ‘ devolution ’ as a solution of the Irish 
question; comj)eted for the America Cup (1893, 
1895) ; and wiote on travel, sport, and polities. 

D1111S9 a police-burgh of Berwickshire, 44 miles 
ESE. of Edinbmgh, has supeiseded Gieenlaw as 
county town, paitly in 1863, now wholly, and has 
a town-hall, county buildings, and acorn exchange. 
Thomas Boston was a native ; and on round, turf- 
clad Duns Law, which rises 7(30 feet above the sea, 
and 280 above the town, Leslie encamped with the 
Covenanting host in 1639, The foim Dunse was 
altered in 1882 to Duns, the spelling till 1740. Pop. 
(1834) 2656 ; (1881) 2437 ; (1921) 1868, 

Duiisany, Edwakd John Moreton Drax 
Plunkett, 18th Baron, was horn in London 24th 
July 1878, fought in the South African and Gieat 
Wars, stood lor West Wilts (1906) as a Con- 
servative, and wrote many volumes of plays and 
prose tales. 

Dunsinane^ one of the Sidlaw Hills in Perth- 
shire, 1012 feet high, 8J miles NE, of Perth. On 
its top are remains of a prehistoiic fortress — 
‘Macbeth’s Castle.’ 

^ Dunsillks a hill 4 miles NW. of Dublin, the 
site of the observatory of Trinity College. 

Duns Scotus, Johannes, was one of the most 
influential of the medieval schoolmen. Little is 
known of his history. His name alone seems to be 
the chief reason for the different conjectures as 
to his birthplace, which is variously given as 
Dunstane, a village in Northumheriand, Dun 
(now Down) in the north of Ireland, and Duns 
in Berwickshire. He was probably born about 
1265 A.D., or, according to others, about 1274. 
While still young, he is said to have entered the 
Franciscan order, studied at Merton College, Oxford, 
and lectured there on philosophy and theology. 
The reports of the number of his auditors, and that 


30,000 students then thronged to Oxford, may be 
taken as testifying in an exaggerated way to the 
popularity of his instructions. In 1304 he was 
transferred to Paris, then the intellectual centre 
of the world, and in 1308 to Cologne, where he 
died, in November of the same year, at the age of 
forty-three, or, accoiding to the other account, 
thirty-four. His works consist chiefly of com- 
mentaiies on the Bible, on Aristotle, and on the 
Sentences of Peter Lombard. The first are not 
contained in the collected edition (edited by Luke 
Wadding, Lyons, 1639). The last occupy seven 
out of its twelve vols. folio (vols. v.~x. called Opus 
Oxomense, vol. xi. called Opus Parisiense — the 
latter edited from students’ note-hooks, but con- 
taining the author’s latest views). 

Duns Scotus was at once the ciitic of preceding 
scholasticism and the founder of a new type of 
thought. The great schoolmen of the 13th century, 
especially Alhertus Magnus and Thomas Aquinas, 
had systematised and defended the Chiistian theo- 
lo^ by means of the forms and doctrines of the 
pmlosophy of Aristotle. In this way philosophy 
became the handmaid of religion, and the authority 
of Aristotle was recognised by orthodox teacheis. 
On certain points indeed — such as the eternity of 
matter and of the world — his theological iJosition 
compelled Aquinas to diverge from Aristotle. But 
the disagreement of Duns Scotus went much deeper. 
He contended that Aquinas was wrong in subor- 
dinating the practical to the theoretical, and seeking 
in speculation instead of in practice for the founda- 
tion of Christian theology. This contention struck 
at the root of the whole Aristotelico-Christiau 
philosophj^. Theology, he holds, rests on faith, 
and faith is not speculative hut practical — an act 
of will. Will is the moving principle of intellect, 
not intellect the basis of will. ‘ Will,’ he says, ‘is 
the mover in the whole kingdom of mind, and all 
things are subject to it.’ The whole apparatus of 
proofs by which Aquinas had built up a system of 
Christian theology is subjected by Duns Scotus to- 
a searching criticism, conducted with consummate 
dialectical skill, and abounding in refined distinc- 
tions, which gained for him the title of ‘Doctor 
Subtilis.’ In his own system Duns Scotus main- 
tained a strict theological orthodoxy. He cariied 
on a zealous controversy against the Dominicans 
(the order to which Aquinas belonged) in defence 
of the doctrine of the Immaculate Conception, a 
doctiine which gradually gained ground in tlie 
church, until in 1854 it was finally declared to be 
a necessary part of Catholic faith. In philosophy 
he was influenced not only by Aristotle, but also by 
Neoplatonic doctrines which reached him to a large 
extent through the Fons Vitm of the Jewish Ibn 
Gebirol (Avicebron, q.v.'). By this influence in 
particular, his mode of applying the realist doctrine 
of universals, and his explanation of the natuie of 
things, were much modified. His psychological 
doctrine of the supremacy of will over intellect led 
to his treatment of morality as depending on the 
mere will of the Deity. The good is good, he held, 
because God commands it. See Aquinas, Fran- 
ciscans. 

The controversies between Thomists and Scotists 
were continued long after the deaths of their leadex's 
Among notable Scotists were Nicholaus de Lyra 
(1340) and Petrus de Aquila (1345); and William 
Occham, the Nominalist, was oiiginally a disciple 
of Scotus, the apostle of Realism. See Scholasti- 
cism, Nominalism, Realism. At a later period, 
when the followers of Duns Scotus or Dwismen 
opposed the new classical studies, the name dunce 
came to he used contemptuously for an opponent of 
learning, an ignoranyis. 

For a further account of the views of Duns Scotus, 
the ‘ Doctor Suhtilis ’ of the schools, see K. Werner’s 
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J. Duns Scotus (Vienna, 18S1); E. Plnzanski’s 
Essai sur la Phtlosoplue de Duns Scot ( Paris, 1887 ) ; 
the histories of philosophy of Ritter, Erdmann, 
and Ueberweg; Prantrs Geschichte der Logih; 
and Haureau's Philosophic Scolastiguc. 

DuustaMe^ a town in the south of Bedford- 
shire, at the east base of the Chiltern chalk-hills or 
Dunstable Downs, 34 miles NW. of London, An 
old-fashioned, brick-built place, with two main 
streets crossing at right angles, it has a fine piiory 
church, pai tly Norman, which since 1865 has under- 
gone lestoration. In 1110 this Augustinian piiory 
was the scene of the earliest miracle play on 
record, so that Dunstable claims to be the birth- 
place of the English drama. It has also an ancient 
celebrity for laAs and for straw-plait, which still is 
the staple industry. The grammar-school (1715) 
was rebuilt in 1888. Dunstable, which stood at 
the intersection of Watling and Icknield Streets, 
was the site of an Eleanoi Cross (demolished 1643), 
and the scene of Cranmei’s annulment of Queen 
Catharine’s marriage. It was made a municipal 
borough in 1864. Pop. 9000. • 

Dunstable, or Dunstaple, John, ‘astrono- 
mer, mathematician, musician and what not,’ is 
generally held to have been born at Dunstable in 
Bedfordshire, but he may have been a native of 
Hertfordshire. Little is known of his life. He 
died 24th December 1453. He enjoyed a European 
reputation — short-lived but apparently fully de- 
served— as one of the earliest musicians who laid 
the foundations of the great schools of the 16th 
century. Misreading of a reference in the Pro- 
vortionale of Johannes Tinctoiis (1445-1511) has 
led some absurdly to claim for him the inven- 
tion of counterpoint. He is, however, by far the 
greatest English musician of the first half of the 
15th century. Some examples of his music survive. 
Duns taffnage Cast! e. See Etive ( Loch ). 

DU]lStaU 9 St, Archbishop of Canterbury (960- 
988), was the son of a West Saxon noble, and was 
horn near Glastonbury. There at the abbey he 
was educated by some resident Irish scholars, and 
while stiU a boy he lived some time at the court of 
Athel&tan, hut seems to have been unpopular with 
his young companions, who ill-used him and pro- 
cured his banishment on the charge of practising 
unlawful arts. After a stay at Winchester with 
his kmsman Bishop AGlfheah, to whom he made his 
profession as a monk, he retired to Glastonbury, 
where he gave himself entirely to study and to 
music. It was at this time of his life that he built 
himself a cell 5 feet long by 2^ feet broad, where he 
retired to pray, and where heavenly visions were 
vouchsafed to him. Here also he worked in metals, 
and It was while labouring at his forge that his 
famous temptation by the devil took place, which 
he ended by promptly seizing the fien<fhy the nose 
with his red-hot tongs. The accession of Athel- 
stans brother, Edmund, recalled him to coui*t, 
from which he was soon driven— most likely to East 
^glia— only to be soon restored to the king’s 
mvour, ai^ appointed Abbot of Glastonbury (946). 
Here he began a great work of reformation, and 
soon his abbey grew to be a gi*eat school and a 
centre of reli^ous influence. At the same time he 
became the treasurer, and in harmony with the 
queen-mother Eadgifu, the chief adviser of the 
young kmg, whose death at Frome in 965 led to 
the ace^ion of Edvro and the faU of Dnnstan’s 
of the young queen 
-Ethelgifu, and the leaders of 
the We^ Bason party. He took refuge in Flanders, 
■whme Arn^ I., by Ws mother gran&on of Alfred! 
received him kindly. At Ghent he firet saw the 
di^ipline which he was to intro- 
duce into England. Two years later he was recalled 


by Edgar, who had become, through a rel>ellion 
of the Mercians and Northumbriant^, king of tlie 
country noith of the Thame.s, and created Bisljop 
of Worcester, to which was added a little later tiie 
see of London. In 959 Edwy’.s death made Edgar 
king of the whole country. One of hi.-, first acts 
was to annul Britlielm’s appointment to the see of 
Canterbury, and, by advice of the witan, to appoint 
Dunstan in his room. The wise im'a^ures that 
made Edgar’s reign so peaceful and prosperou-i wa-s 
in great part due to the counsels of Dunstan. It 
was his policy to weld the Danes and the English 
into one nation, and his wise and liberal measures 
to this end were rewarded by the gratitude of the 
Danes. It is significant that Cnut in 1017 ordered 
fche universal ohseivarice of St Dunstan mass-day. 
With Oswald, Archbishop of York, he solomniy 
cro'vraed Edgar at Bath, on Wliitsuriday a 
formal declaration of the unity of the langdom. 
He was active in building cinirehes, and sympa- 
thised heartily with the establishment of monastic 
life on the rigorous Benedictine nile. The secular 
clerks were turned out of the monasteries, but 
clerical celibacy was not made eomjuilsory in any 
more direct manner than that a married pri(‘st lost 
the ]>rivilege of his order. Dunstan laLonre<l to 
elevate the lives of the clergy, and make thmii the 
real teachers of the people in S(»cular leartiing and 
skill in handicrafts, as well as in moraK ami ndi- 
gion. Himself a man of the severest purity of life, 
he was absolutely fearless in insisting upon the 
penances which he laid upon the great, Imt showed 
his msdom in turning these into pra<‘tical channels. 
He raised the social status of the clergy, ami made 
ohligatoiy the payment of tithes by ‘inndowjuu-s, 
while he did not entirely surremlcr tli<‘ UbenicH 
of the church to Rome. Edgar’s death in 975 
opened up anew the struggle between the seculars 
and the monks, but Dunstan declared for E<hvartl, 
son of the late king, and crowru*<l him at 
Winchester. His triumph was comphde, ami the 
fall of the floor of the council-room at (.’aine ( 077 ), 
in which only his enemies were killed or injured, 
seemed to some like a divine judgiueiifc in his 
favop. On Edward’s murder in ?)7H, the two 
archbishops crowned Ethelred king, whose hos- 
tility pu^n end to the great churchman’s political 
preer. Dunstan spent his later yeans at (Janter- 
hury, busily employed in the alfaxra of the church, 
in study, in i)rivate prayer, and the services of the 
church, varied with the handicraft of hi^ earlier 
days. The memory of his gentitincs.s ami patience 
long survived him. He died in 988, ami was buried 
near the altar of his church. His day is 19th May. 

Stubbs’s Memorials of St Dunsfmi 
(1876 ) m the Rolls Series, a collection of six early 
mogiuphios of the saint ; also J. Armitage Robinson % 
me Times of Samt Dunstan (1923 ; Eord Lectures, 
Oxford, 1922). " 


Diinstanjbiirgli €astle» a plcturesciue ruin 
on the basaltic sea-cliffs of the Northumbrian coa‘'t, 
8 miles NE- of Alnwick. Cry.stals of <piartz 
found here are called DunstanburgU diannomls and 
amethysts. 


DuntOllf John, bookseller, was bom in 1659. 
Refusing to make the fouiijh in a direct line of 
clergymen, he was apprenticed to a London book- 
seller at fourteen, and managed to complete his 
tinm, and to ac^mre much varied knowledge, in 
spite of Ipe, politics, and the thousand distractions 
incxaentalto a mind of such exceptional fiightiness 
as his. He took a shop, married happily, made 
some lucky ventures, hut was foolish enough to 
become secunty for the debts of some of his 
relatives, and had in consequence to fight a hard 
battle with financial troubles. He paid a visit to 
America, afterwards to Holland and Cologne, 


DUNWICH 


DUrliEIX 


125 


settled somehow with his creditois, and kept shop 
for ten years with fair prosperity, his Athmian 
Gazette being for a while especially successful. In 
1692 he succeeded to a cousin's property, and became 
a freeman of the Stationers’ Company. He married 
a second time unhappily, and under the real and 
imaginary troubles of his later years, his mind 
seems to have crossed the line between crackbrained 
fiightinesb and sheer lunacy. His excraordinary 
book, Life and Errors of John Bunion^ appeared in 
1705, Thereafter he wrote numerous papers and 
pamphlets, and died in 1733 

Dlinwi€ll« on the cliffs of the Suffolk coast, 
4^ miles S. of South wold, made the episcopal see 
of the Soutlifolk c. 630, became a large and import- 
ant place. Its ancient buildings have been swept { 
away by the sea ; in 1360 more than 400 were | 
washed away at once. The remaining fragment of ; 
the church tower was removed in 1923 to a safer 
site. Dunwich sent two members to parliament 
till 1832, and till 1883 was a municipal borough. 

Duodecimal Scale (Lat. daodecim, twelve’) 
is the name given to the division of unity into 
twelve equal parts, as when the foot is (nvided 
into 12 inches, and the inch into 12 lines ; or the 
pound is divided into 12 ounces. This plan of 
counting has some advantages, as 12 admite of so 
many divisions into equal parts — viz. by 2, 3, 4, 
and 6. But the decimal sc^e, or division into ten 
equal paiiis, is now universally recognised as pre- 
ferable, from its coinciding with our decimal system 
of notation. — Duodecimals, a method of calculat- 
ing the area of a rectangle when the length and 
breadth are stated in feet and inches- 

Duo 461111109 the first portion of the small 
intestine, next to the pyloric end of the stomach. 
See Digestion. 

Dupa0lo0P9 Fj^lix Antoine Philibert, 
Bishop of Orleans, was born at St F41ix, near 
Annecy in Savoy, 3d January 1802. He received 
piiest’s oulers in 1825, and, after acting as tutor to 
the young Orleans princes, was appointed in 1837 
superior of the Little Seminary in Paris. Here be 
had an opportunity of canying out still further his 
favourite views as to education ; and he lemained 
fond of teaching even after his appointment as 
Bishop of Orleans in 1849. During the reign of 
Louis-Philippe he strove earnestly in behalf of 
freedom of education, and to secure tolerance for 
the Jesuits, The publication of the ])apal Ency- 
clical and Byllahus in 1864 called forth from him 
La Convention dii 15 Septemhre et V Encyclique 
du 8 Dicemhre, a pamphlet of which 34 editions 
had to he issued within a few weeks. In this 
little book, the eloquent bishop defends the tem- 
poral authority of the pope. Nevertheless be 
received with great reserve the first intimations 
of the pope’s intention to summon a council for 
the purpose of proclaiming the dogma of papal 
infallibility ; and after his arrival at Rome, to 
take part in the deliberations of the council, he 
protested openly against the doctrine; and when 
he found that all opposition was in vain, he left 
the Holy City on the evening prior to the pro- 
mulgation of the decree by the council. Yet, once 
the dogma was published, he submitted to the will 
of the church, and signified his acceptance of it. 
In 1871 the bishop was elected deputy for Orleans 
to the new National Assembly, the only bishop 
who sat in it. From this time onwards to the date 
of his death, at Lacombe, near Lancey (Is^re), 11th 
October 1878, he struggled manfully against the 
attacks which were being constantly made upon 
the church both in the Assembly and' outside of it. 
He became a senator in 1876, and in 1854 a member 
of the Academy, but resigned his fauteuil on the 
election of Littre. His writings are numerous. 


See the Lives by Lagrange (trans. by Lady Herbeit, 
1885) and by Faguet (1913), 

Dupin, Francois-Pibrre-Charles, Baron, 
was born in 1784, and served as an engineer under 
the Empire. In 1816-19 he made several visits to 
England and Ireland; the results of his investiga- 
tions a^ipcared in his chief woik. Voyages dans la 
Grande Bretagne (6 vols. Paris, 1820-24). He was 
made a baron in 1824, a peer in 1837, and filled 
several posts, which he resigned in 1852. He died 
in 1873. His elder brother, Andre (1783-1865), 
was a statesman and lawyer, the author of several 
important works on legal subjects, and 4 vols. of 
memoirs ( 1855-61 ). 

DnpleiX9 Joseph Francois, the celebrated 
governor of the French Indies, was born 1st Janu- 
ary 1697, at Landrecies. At the age of eighteen 
he was sent to sea on hoard an East Indiaman, and 
in 1720 his father, a farmer-general of taxes, who 
was a shareholder in the French East India Corn- 
pan;^ had him appointed to a seat in the Council 
at Pondicherry, where he combined admirable 
official work with the amassing of wealth by 
legitimate trade speculations. Ten years later 
he became superintendent at Chandernagore in 
Bengal. The remarkable success of his adminis- 
tration here led to his bein^ appointed, in 1741, 
governor-general of all the Fiench Indies, with the 
title of Nawab. He now successfully pursued that 
policy of patient skilful diplomacy among the 
Indian princes, whicli at one time made the Carnatic 
almost a French province. His ostentation, the 
increase and discipline of his army, and his im- 
provements in the defences of Pondicherry had 
already begun to alarm the English Company, 
when war broke out in Europe between France and 
England (1742). La Bourdonnais, the governor of 
Bourbon and the Isle of France, having sailed with 
a powerful squadron to the Coromandel coast, took 
Madras, but, without authority, and in considera- 
tion of a bribe of £40,000 from the English Com- 
pany, agreed to restore it to the English on 
payment of a ransom. This Dupleix refused to 
accede to, and violent disputes followed between 
the two governors, the result of which was that 
La Bourdonnais was recalled. Several brilliant 
; engagements planned by Dupleix took place be- 
tween the French garrison and the troops of the 
Nawab of the Carnatic, who endeavoured to take 
possession of Madras, but was precipitately forced 
to raise the siege. An attack on the English at 
Fort St David failed, hut Dupleix’s science and 
courage were eminently displayed in the defence 
of Pondicherry, which Admiral Boseawen in vain 
attacked for five weeks, with an appaiently over- 
whelming force, but was forced to retire discom- 
fited, although the defence was conducted by a 
civilian, unsupported by a single general of repute. 
The ambitious mind of Dupleix had long formed the 
project of founding a French empire in India on the 
ruins of the Mogul monarchy, and with this pui- 

E ose he mixed ingeniously in all the intrigues of 
outhern and Central India, made himself master 
of the court of Hyderabad, and placed a creature 
of his own on the throne of the Carnatic, while he 
impressed the native imagination by adopting all 
the pomp and splendour of the Oriental. His 
military designs, however, able as they were, were 
frustrated by the energy and military genius of 
Clive and Lawrence ; but the struggle continued 
until 1754, in which year Dupleix was recalled bjr 
Louis XV., who had patched up an agreenxent with 
England on the subject of the rival Indian com- 
panies, which was embodied in the futile Peace of 
PondicheiTy, 1755. La Bourdonnais had actively 
laboured to disparage Dupleix, and the French 
. Company had not seconded their governor’s ambi- 
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tious schemes, and refused to reimburse him for 
tihe vast sums he had spent out of his private for- 
tune in carrying on the war. He died in poverty 
and neglect in 1763. See Hamont, DupUix d'apr^s 
sa Gorrespondance. inedite ; Cultru, Dupleix^ ses 
plans politiqueSf sa disgrace ( 1901 ) ; Alfred Mar- 
tineau, Ditpleix et VInde fmngaise (,1920 ) ; 

and Lives by Malleson (1890), Gu6iin (1908), and 
Biddulph (1910). 

Buplicand, a double payment of feu-duty on 
certain occasions. See CASUALTIES OF SUPERI- 
ouiTY, Feu. 

Duplication. See Doubling the Cube. 

Duplicideutata (i' double -toothed’), a sub- 
ordei of Hodentia (q.v.), distinguished from the 
Siinplicidentata by the possession of a second pair 
of upper incisors. It includes the hares and rabbits, 
and the tailless hares or pikas. 

Dfippel) or Dybbol, a village of Danisli Sles- 
vig, 15 miles NE. of Flensburg. In 1849 it was 
stormed by the Germans, supporting the Sleswick- 
HoKteiners against the Danes ; and in 1864, by 
the Prussians, after a month’s bombardment. 

Dllpr^9 Jules, landscape-painter, was l)oiu at 
Nantes in 1812, and died at Paiis 8tli October 1889. 
His aim was to produce b. paysage intime 
than a pietty picture, and was specially skilful in 
the management of the light and tone. 

Dupuis. Charles Francois, savant, was born 
in 1742, and already in 1766 was called to a chair of 
Rhetoric in Paris, when he was led to explain myth- 
olooy by means of astronomy. A work on this 
sublect appeared in 1781. He was now appointed 
professor of Eloquence in the College de France, 
member of the Acad^mie des Inscriptions, and 
during the Revolution, a member of the Conven- 
tion, next of the Council of Five Hundred, and 
afterwards of the legislative body, of which he be- 
came president. He died in 1809. His great work, 
Origine de tons les Cultes, ou Religion Univer sells 
(1795, 10 vols.), was an extension of the memoir 
of 1781, and no doubt originated the famous com- 
mission afterwards appointed by^ Napoleon to 
explore Upper Egypt, which Dupuis had pointed 
out as the general source of southern mythology. 

Dupuytreu, Guillaume, Baron, a French 
«5urgeon, was bom in 1777, and in 1812 was 
appointed professor of Clinical Surgery and surgeon- 
iu-chief to the H6tel-Dieu in Paris. He died in 
1835. Keen in diagnosis, and firm of nerve, he 
invented many ingenious modes of operation and 
various surgical instruments. 

Dnquesue^ a borough of Pennsylvania adjoin- 
ing McKeesport, has steel- works and blast-furnaces ; 
pop. 19,000. 

Duquesne, Abraham, Marquis, French naval 
•officer, was bom at Dieppe in 1610, and distin- 
miished himself in 1637-43 in the war 'v\dth Spain. 
During Louis XIV. ’s minority he entered the 
Swedish service, and rose to the rank of vice- 
admiral. Returning to France, he reduced to sub- 
mission Bordeaux, which had declared for the 
Fronde. He was successful in several engagements 
Avith De Ruyter and Van Tromp in 1672-73, and 
defeated the united fleets of Spam and Holland off 
Sicily in 1676, in an action in which De Ruyter 
fell On the revocation of the Edict of Nantes, 
Duquesne was made the only Protestant excepted 
from the general decree of banishment. He died 
‘2d February 1688. * See Jal, Duquesne (1872); 
Laughton, StwMes in Naval History (1887). 

- Ben, between Cupar and St Andrews, 

Fife, a small glen through which runs a 
tiibutary of the Eden, famous for the numerous 
and beautifully preserved fossil fish entombed in 
Its yellow sandstone (Upper Old Red Sandstone). 


Dura Mater, the outermost niembiarui of 
the hi-ain and spinal column, distinguished from 
the aiaclinoid and the pia mater. See Brain, 
Nervous System. 

Duramen, or Heart- wood, in Botany, the 
inner and fully ripened wood of dicotyledonous trees. 
The division is often very marked between tlie 
duramen and the Alburnum (q.v.), or sap-wood, 
the former being more dense and compact, and also 
frequently of a darker colour, as most notably in 
ebony. As timber it is much more valuable and 
durable than the alburnum ; hence this distiirction 
is as well known to the carpeirter or cabinetmaker 
as to the botanist. See Timber, ^Vood. 

Durdn, Agusti'n, Spanish poet and critic, born 
at Madrid in 1789, studied law at Seville, and 
became an advocate. He was employed in the 
education office, the board of press censorship, and 
the national library. He died in 1862. He col- 
lected and edited old ballads {Romancer o General) 
and plays. 

Duran, Simile Auguste, Carolus ( 1837-1917 ), 
painter, was born at Lille. In 1853 lie began 
to study in Paris; in 1861 he yent to Rome; 
and afterwards spent sonre time in Spain, where 
his style was powerfully influenced by Velasiprez. 
For ‘L’Assas&in4 ’ (1866) he gained his first medal ; 
and in 1878 he exhibited his design — *Glorlu Marian 
Medicis ’ — for a ceiling in the Luxembou rg. Du ran, 
however, is most widely known by ]>ortrairurc, 
which is distinguished by great vigour, force of 
colouring, and power of direct realisni. Among his 
portraits maybe named those of Emile Girordin 
and Pasteur, and an equestrian one of Mdlle. 
Croizette. He was also a most successfrrl teacher. 

Durunce, an unnavigable river of WE. Fraiice, 
rises in the department of the Hautes-Al}>cs, and 
joins the Rhone 3 miles below Avignon, after a 
course of 235 miles, An aqueduct from it, 51 miles 
long, supplies Marseilles with water, and irrigates 
26,000 acres, otherwise parched. 

Diiraud, Madame. See GRi&viLLE ( II kn ry ). 

Durandus, Gulielmus (1237-90), bom at 
Puimisson near Beziers, studied canon law at 
Bologna and Modena, and had held various ofiices 
under several popes, when in 1286 he became Bishop 
of Mende, still, however, remaining in Rome, where 
he died. His Speculum Judieiale (1271; first 
printed 1474) is bis most famorrs work; of bis 
Rationale Divinorum Officiomcm (Mainz, 1459), 
hook i. was translated by J. M. Neale and B. Webb 
as The Symbolism of Churches (1843), book iii. by 
T. H. Passmore as The Sacred Vestments ( 1899 ). 

Durango ( called also Guadiayia and Ciudad de 
Victoria), a town of Mexico, on a dry plateau, 6700 
feet above sea-level, 500 miles NW. of the city of 
Mexico. It is handsomely built, with a cathedral, 
a former Jesuit college, a theatre, and a nrint, and 
has very rich deposits of iron ore and other minerals. 
Pop. 34,000. — The State of Durango (40,000 sq. m.; 
pop. 333,000), of which Durango is capital, con- 
sists of the mountain range of Sierra Madre in the 
west, and a dry plateau in the east. Several 
rivers drain to the Pacific, and the Nazas eastwards 
to an inland basin. Cattle and sheep are raised, 
and silver, iron, and other minerals got. 

Durazzo (Serb DraH, Albanian Diirresi), a 
port of Albania on the Adriatic, 50 miles S. 
of Scutari. It is a poor, decayed place, with 
6000 inhabitants, and a ruined citadel ; but the 
harbour, though sanding Tip, is the most important 
of Middle Albania. — Durazzo is the ancient Dpi- 
dammos, founded about 625 B,C. by Corey rceans 
and Corinthians. It became a great and popu- 
lous city,^ but was much Ixarassed by the party 
strifes which ultimately led to the Peloponnesian 
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War. Under the Romans it was called Dyr- 
rhachium (whence its modern name), and became 
the principal landing-place for those sailing fiom 
Biundnsiiim in Italy to Greece; and the great 
militaiy road to the Hellespont began here. The 
town is nminorable for the battles of Cscsar and 
Ponipey in 48 B.C. ; but it attained its highest 
consequence about tlie end of the 4tli century 
A.D., when it became the capital of the Byzantine 
province of New Epiius. After being possessed 
■successively by the Ostrogoths, the Bulgarians, 
the Normans, and the Venetians, and destroyed 
by an earthquake in 1273, it was conqueied by the 
Turks in 1501. The Austrians took it in 1916, the 
Italians in 1918. It is the provisional capital. 

Burl>a]i, or Port Natal, the seaport and 
largest town of Natal, is beautifully situated on 
the northern shore of a nearly land-locked tidal 
bay. Pop. (1866) 4991; (1891) 36,014; (1911) 
'69,187; (1921) 96,264, including some 48,500 
natives, Indians, and other coloured persons. The 
climate, hot and rainy fiom November to March, 
is healthy for Europeans. Port Nafcal was named 
Durban after Sir Benjamin D’Urban, governor of 
the Cape, when Natal was declared British (1842). 

In the heart of the town aie public gardens, in 
which a new town -hall has been erected, with 
municipal offices, public libiary, museum, and art 
gallery. The law-courts are also new. Other con- 
spicuous buildings include the post-office ( old town- 
hall), market -house, and the railway terminus. 
Durban has a theatre, Botanic Gardens, a race- 
course, and several public parks. The Berea, a 
low range of hills overlooking the town, is a 
fashionable suburb with pretty villas and gardens. 
Municipal electric cars run along the main roads, 
and jinrickshas speed everywhere. An attractive 
marine beach has been laid out for holiday-makers. | 
The town has elHcient systems of lighting, drainage, 
and water-supply. Apart from shipping, Durban 
has few industries ; it has dynamite-works, jam- 
factories, and a whaling-station. The Bluff, a bold, 
sheltering promontory at the southern entrance of 
the harbour, is fortified, and hears a lighthouse. 
North of the naiiow entrance is the Point, with 
extensive quays, floating - dock, &c. Faither up 
are reclaimed lands with wharves, and a veiy laige 
graving-dock (1920-24). The enclosed basin, over 
7 square miles, is largely shoal water. For long 
Durban contended with a bar at the haibonr- 
mouth ; dredging and other devices at last bi ought 
success, and now vessels of deep di aught can enter 
without difficulty. Coal, wool, hides, maize, sugar, 
and other South African products are exported ; all 
Natal’s imports, and much of the Transvaal’s and 
Orange Free State’s, enter Durban. Railways 
run to the end of the Point and of the Bluff, north 
and south along the coast, and inland to Pieter- 
maritzburg (70 miles), Johannesburg (483 miles), 
and Bloemfontein. See Natal. 

Durbar (Persian darhdr, ‘court,’ ‘audience’), 
a state reception of the Empeior or Governoi’- 

f eneral of India or one of the native princes, 
pecially memoi able are those of 1877, when Queen 
Victoria was proclaimed Empiess of India, and of 
1911, when George V. received homage in person. 

Dttren (Roman Marcodit/rvm), an ancient to^vn 
of Rheinland, on the Roer, 18 miles E. of Aix-la- 
Chapelle. It has manufactures of cloth, iron and 
steel, paper, sugar, carpets, and beer! Pop. 34,000, 
of whom about 3000 are Protestants. 

Diirer, Albrecht, the most celebrated ai-tist 
of Germany, was bom at Nuruberg, 21st May 1471. 
His father, a devout and excellent man, was a 
goldsmith, and he carefully trained his son, and 
instructed him in his own craft. But the youth 
showed greater inclination for painting, and in 


very early years had already attained considerable 
artistic skill, as is proved by such drawings as the 
portrait of himself at the age of thirteen, hoav in the 
Albertina Collection, Vienna. He was accordingly 
apprenticed to Michael Wolgemut, the best painter 
in the town at the time, and the chief illustrator 
of the famous Nurnherg Chronicle. After serving 
his time under this master, Diirer started on his 
travels in 1490 ; and there is reason to believe that 
lie found his^ way to Italy and visited Venice. On 
his return his father arranged a marriage for him 
with Agnes Frey, the daughter of a Nuremberg 
mei chant. It has been constantly asserted that 
the union was an unhappy one, but Thausiug, 
Durer’s most accurate biograj)her, has shown reason 
for believing that the letter of Pirklieimer, written 
two years after the painter’s death, upon which 
this statement is founded, should be received with 
great caution. Diirer now established liimself in 
liis native town ; and, largely aided by such assist- 
ants as Hans Leonhard Schaufelein, Hans von 
Kulrabach, and Hans Baldung, he executed many 
paintings, among which the triptych in the Gem&.lde 
Galeae, Diesden, and the fine Pauingarlner altar- 
piece in the Piiiakothek, Munich, may be named, 
in 1498 he published Ins first great series of designs 
on wood, the illustiations of the Apocalypse, which, 
it seems to be now generally admitted, were, ]ike 
the rest of Diner’s work of the kind, cur upon 
the block by a professional engraver. The copper- 
plates of tnis period include ‘ The Prodigal Son,’ 
assigned to 1500 ; the ‘ Shield of the Death's Head ’ 
(1503); the ‘Shield with the Lion and Cock,’ 
assigned to the same year, and in technique one of 
his most accomplished engravings ; and the ‘ Adam 
and Eve ’ ( 1504). In 1504 ne comideted his ‘ Adora- 
tion of the Kings,* begun in tempera and finished 
in oils, now in the Tribune, Florence; and the 
elaborate copper-plate of ‘ St Eustachius ’ probably 
dates from tlie same time. 

In 1505 Durer visited Venice, with the view of 
arresting the piracy of his works by Marc Antonio, 
who had copied, line for line upon copper, certain 
of his woodcuts of the ‘Life of the Virgin,’ which 
had been executed previous to this date, though 
the completed work was not issued till 1511. 
Here he produced the ‘ Feast of the Rose- 
garlands,’ now the property of Strahow monastery, 
Prague, of which he writes : ‘ I have also silenced 
the painters, who said I was a good engraver, but 
did nob know how to manage colours. . . . There 
is not a better picture of the Virgin iii the land.’ 
On his leturn he painted his ‘ Adam and Eve ’ ( 1607 ), 
now in the Madxid Museum ; and liis ‘Assumption 
of the Viigin,’ a work executed with unusual caie 
and elaboration, as is indicated by the painter’s 
coiTespondence, and proved by the veiy numerous 
studies for its various parts which still exist. The 
central portion of this altar-piece, executed entirely 
by his own hand, was destroyed by fire in 1674. lb 
was followed in 1511 by the All Saints’ pictuie, 
styled ‘ The Adoration of the Trinity,’ in the Vienna 

Gallery. , i t. 

Diirer was much employed by the Emperor 
Maximilian L, of whom he executed several 
portraits, for whose prayer-book he designed a 
famous series of decorations, and in whose honour 
he drew the ‘ Triumphal Car ’ and the ‘ Triumphal 
Arch,’ which were engraved on wood, the latter on 
ninety-two blocks, which when united form a 
surface 11 feet 3 inches by 10 feet wide — the 
largest known woodcut. 

It was after the death of the emperor, and in 
order to recover sums due for his commissions, that 
the painter visited the Netherlands in 1520. His 
curious journal of the expedition has been preseired 
and published. At Antwerp he made the acquain^ 
anee of Erasmus, whose portrait he drew, ami 
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afterwards engraved on copper, and he was present 
at the coronation of Charles V., who appointed 
him his conit-painter ; but among the swamps of 
Zealand he seems to have contracted a kind of low 
fever, and his health gradually failed, till he died 
at Nuremberg, 6th April 1528. During his later 
years the earnest and reverent-minded painter 
manifested great sympathy with the doctrines and 
progress of the Reformation; his journal in the 
Netlierlands contains an impassioned outburst of 
grief, occasioned by the supposed death of Luther ; 
and in 1526 he presented to the council of his native 
town a pair of companion panels, representing St 
John with St Peter, and St Paul with St Mark, 
inscribed with warning texts from Luther’s trans- 
lation of the Epistles. 

Both upon technical and intellectual grounds 
Durer ranks as the greatest of German artists ; and 
his work is thoroughly national in character, fully 
expressive of all the homeliness and all the mysticism 
of the German nature. His paintings are distin- 
guished by effective composition, careful manipula- 
tion, and forcible colouring; and that searching 

S of character and expression which renders his 
in portraiture so valuable gives a sense of 
truth and reality to his subject-pictures also. His 
‘Four Apostles,’ above referred to, and now at 
Munich, are interesting as exhibiting the final 
development of his pictorial style, being far broader 
in handling and larger in the disposition of the 
draperies than his earlier works. His masterly 
drawings and studies are very numerous, and are 
to be found in most public collections, those of the 
Albertina, in Vienna, and of the British Museum, 
London, being the richest. As an engraver on metal 
and a designer of woodcuts Dtirer ranks even higher, 
and has certainly been more widely influential than 
as a painter. BLis work on copper and on wood is 
distinguished by the most unerring perception of 
the capabilities of his material, hrs metal-plates 
being executed mth extreme finish and refinement, 
the &rin being handled in a manner exceptionally 
free and painter-like ; while his woodcuts are boldly 
drawn wrth a broad expressive line, such as could 
be easily followed by the engraver employed to cut 
the block. The most celebrated of hrs copper- 
plates, which number over 100, are those men- 
tioned above ; the ‘ Little Passion,’ on copper 
(16 plates, 1508-13); ‘St Jerome in his Study’ 
(15H); and the ‘Melancolia’ (1514:), and the 
‘Knight, Death, and the Devil’ (1513) — ^two great 
imaginative designs, which are so filled with 
mysterious and poetic suggestiveness as to be 
susceptible of the most diverse interpretations. 
Durer may also be regarded as the inventor of 
etching, as he produced several plates in which all 
the lines are brtten with acid, as well as others in 
which the process is used in preparation for work 
with the burin. His woodcuts are about 200 in 
number, including the ‘Greater Passion,’ 12 sub- 
jects ; ‘ The Little Passion,’ on wood, 37 subjects ; 
‘The Apocalypse,’ 16 subjects; and many single 
prints of religious, mythological, portrait, and 
heraldic designs. It has been asserted that Diirer 
executed several plastic works. The finest of these 
is the ‘Birth of St John the Baptist,’ a relief on 
soap-stone in the British Museum; but Thausing 
regards this and all similar works as spurious. 
Durer was also author of various scientific writings, 
of which the Instructions in Measurement ( 1525 ), 
the Treatise on Fortification ( 1527), and the Treatise 
on Human Proportwn (1528) are most important. 

See Lives by W. B. Scott (1872), Mrs Heaton (1872), 
Thausing (trans. by Eaton, 1882), Barlow (1923); the 
French work of Ephrussi (1882) ; the German Life by A 
von Eye (1882) ; Knackfuss, Dii^tr und Holism (1895) ; 
and the monograph by Lionel Gust ( 1897 ). The standard 
editions of the prose writings are those by Jansen 


Duereri Opera, 1603) and by Lange and Fuhse 
(1893); an abridged Enghsh translation of them was 
published by Sir W. M. Conway in 1889. Reproductions 
of his metal engravings were published by Amand- 
Durand of Pans, and of his woodcuts of his * Apocalypse ’ 
and ‘Life of the Virgin,’ by Van do Weijer of Utrecht. 
Thiity-tliree of the thirty -seven blocks of his ‘Lesser 
Passion,’ on wood, are preserved in the British Museum, 
and stereotype reproductions of these were issued in 1844 
and succeeding years. 

Duress^ in English law, is the plea of a man 
who has obliged himself to pay or perform, or who 
has committed a misdemeanour, under compulsion 
by restraint of liberty, or threat of loss of life and 
limb. In such cases he may plead to be held free 
of the consequences. 

D’Urfey, Thomas, dmmatist and song- writer, 
was born at Exeter in 1653. Of Huguenot descent 
he was boisterous in his Protestantism all his life. 
Shackerley Marmion was his remote kinsman ; a 
nearer one was Honors d’Urf6 (1568-1625), author 
of the famous romance of Astree. He early became 
a busy playwright, his comedies especial^ being 
popular. Among these were The Fo7id Husbmd, 
or the Plotting Sisters (1676); Madame Fickle, or 
the Witty False One ( 1677 ) ; and Sir Bw nahy 
Whig, or No Wit like a Woniaiis (1681). In 
1683 he brought out his New Collection of Songs 
and Poems, which was followed by a long series of 
songs in volumes and sheets, which weie finally in 
1719 collected into an edition in five volumes, 
as Wit and Mirth, or Pills to Purge Melancholy, 
supplemented by a sixth volume in 1720 (repr. 
1872). Meanwhile D’Urfey had been busy with a 
lo3ig series of plays, for the morals of which he 
suffered like the rest from the heavy hand of 
Jeremy Collier. He never married ; and though 
he was not particularly profligate, his fortunes had 
declined as his comedies ceasea to please. Charles 
II. had done him the honour to lean upon his 
shoulder, but does not seem to have put anything 
in his pocket ; the good Queen Anne had paid him 
fifty ^ineas for his singing to her at supper. Tom 
D’Urfey, as he was called by eveiybody, was very 
popular with his contemporaries, and seems to 
have been a cheerful, kindly, and fairly worthy 
fellow, convivial but not dissipated in his habits, 
loving and dutiful to his mother, if the evidence of 
ious verses may be believed. Benefits in his 
ehalf were promoted by Addison and Steele, and 
the former thus pleaded in his behalf : ‘ He has 
made the world merry, and I hope they will make 
him easy, as long as he stays among us. This I 
will take upon me to say, they cannot do a kind- 
ness to a more diverting companion, or a more 
cheerful, honest, good-natured man.’ D’Urfey 
died ‘26th February 1723. See Ebsworth’s admir- 
able article in volume xvi. (1888) of the Dictionary 
of National Biography. 

Durga^ the wife of Siva (q.v.). 

Durhanit a maritime county in the north-east 
of England, between Tyne and Tees. It has 32 
miles of coast, generally low, but with some cliffs ; 
area of land and water, 1012 sq. m., two-thirds 
being arable. The surface is hilly, and slopes to 
the east. In the west, which is waste but nch in 
minerals, are branches of the Pennine chain, rising 
in Kilhope Law, 2196 feet ; Collier Law, 1678 ; and 
Pontop JPike, 1018. The two chief branches in- 
close the valley of the Wear, and send forth several 
parallel ranges, declining toward the coast, and 
inclosing many fertile tracts and sheltered valleys. 
The chief rivers are the Wear, Tyne, and Tees, 
navigable respectively for 12, 16, and 10 miles. 
The rocks are new red. sandstone, magnesian lime- 
stone, millstone grit, carboniferous limestone, rich 
in lead; and co^-measures, forming the valuable 
Durham coalfield, 25 by 10 miles, with many 
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faults, and with about forty beds of coal, 3 to 10 
feet thick. Basalt and greenstone trap dykes 
inteisect the west part of Durham. The mineial 
products are coal, limestone, black marble, fiee- 
stone, ironstone, firestone, slate, millstone, giind- 
stone, iion pyrites, fluor-spar, zinc, barytes, and 
lead. The principal lead-mines are in Teesdale and 
Weardale. The production of lead, once important, 
lias dwindled away ; and the zinc mines have been 
given up. _ Large furnaces for the pioduction of 
iron are in operation in various parts of the 
county. Durham has the largest coal production 
of any county in England, the number of persons 
employed above or below ground at the mines 
being over 150,000. The chief shipping ports are 
Stockton-on-Tees, South Shields, Sunderland, and 
Hartlepool. In the eastern districts it is inter- 
sected in all directions by lailways. The soil is a 
clayey or dry loam. The chief crops are oats, 
wheat, barley, turnips, potatoes, and other green 
crops. The Teeswater or Holderness breed of 
cattle is famed for fattening, quantity of milk, 
and early maturity. The Duiham horses are 
famed for draught .and the saddle. Many sheep 
are pastured on the hills. There are manufactures 
of iron and steel, coke, alkalies and chemicals, 
and salt, and much shipbuilding at Jarrow, Sunder- 
land, South Shields, Hartlepool, and Stockton. 
Coal is the chief export. Durham is one of the 
three counties palatine (see Palatine) of Eng- 
land, the other two being Lancaster and Chester. 
It was the only county palatine in the hands of a 
subject, and belonged to the Bishop of Durham. 
By 6 and 7 Will. IV. c. 19, the palatine jurisdic- 
tion was separated from the bishopric, and vested 
in the mown. Till 1844 three wards adjoining 
Berwick formed a detached part of Durham ; they 
were then incoi poi ated with’K orthumberland. The 
county is divided into four wards. It 
is entirely in the diocese of Durham. 

Pop. ( 1801 ) 149,384; ( 1841 ) 307,963; 

(1881) 867,576; (1921) 1,478,506. 

The chief towns are Durham, the 
county town, Sunderland, Darling- 
ton, Gateshead, South Shields, 

Stockton, and Hartlepool. The 
county includes eleven parliament- 
ary divisions, each returning one 
member ; and the following parlia- 
mentary boroughs : Sunderland, 
leturning two members, and 
Darlington, Gateshead, Hartle- 
pool, South Shields, and Stockton, 
each returning one. Durham has 
some ancient barrows, arid has 
afforded many Koman antiquities, 
as altars, urns, and coins. There 
are extensive remains of Boman 
stations at Lanchester, Binchester, 
and Ebch ester. Durham formed 
part of t]re kingdom of Noi thumbria 
( 547-827 ). Later it suffered severely 
from the incursions of the Scots. 

See county histories by K. Surtees 
(1816-40) and W. Fordyce (1855- 
57); Lapsley, County Palatine 
(1900); 'Victoria History' (1905 
et seq, ) ; Mawer, Place-names of Nor • 
thurriberland and Durham ( 1921 ) ; 

Vikar, Durham Dialect (19^). 

Dlirhaill 9 a municipal (till 1918 parliamentary) 
borough, and ancient episcopal city, near the middle 
of Durham county, 12 miles S. of Newcastle, is 
built around a steep rocky hill 86 feet high, nearly 
encircled by the W ear. On the top of the hill are the 
cathedral and castle. Ancient waUi^ partly enclose 
the hill, from which are fine views of the fertile 
wooded country around, and of the suburbs across 
165 


the liver. Its manufactures (mustard, carpets, and 
iron) have decayed. In the vicinity are coal-mines 
and coke-ovens. Pop. of municipal borough ( 1841 ) 
14,151 ; ( 1921 ) 17,329. Once it sent two members to 
parliament, but from 1885 to 1918 only one. Duiham 
arose about the year 995, when Bish^^ Aldune 
brought hither St Cuthbert's bones from Bipon, and 
built a church to enshrine them. On the site of 
this church, Bishop William de CarBepho, about 
1093, began the present cathedral, one of the 
noblest specimens of Norman architecture in the 
kingdom, alike from situation and from structure, 
that massive pile—' half church of God, half castle 
'gainst the Scot.' To the main structure various 
additions continued to he made up till 1500 ; and 
the whole has on various occasions undergone ex- 
tensive renovation. Its extreme length is 510 feet : 
length of the transept, 175 feet ; height of the 
central tower, 214 feet ; and height of the two west- 
ern towers, 138 feet. The cathedral contains many 
old monuments, and the tombs of St Cuthbert ( q.v.) 
and of Bede. The castle, once the lesidence of 
the bishops of Durham, but now occupied by the 
university, was founded about 1072, by the Con- 
queror, in the Bomanesq^ue style, but it has received 
many alterations and additions. The dormitory of 
the monastery of Durham, now the new library of 
the cathedral, is one of the finest in England. The 
see extends over the county of Durham (North- 
umberland having been detached in 1882 to foim 
the diocese of Newcastle) ; among the bishops of 
Durham have been Bek, Aungerville, Wolsey, 
Cosin, Butler, and Lightfoot. Two of the bridges 
over the Wear dated originally from the 12th 
century. Durham possesses seven parish churches, 
a town-hall, a miners’ hall, large prison, grammar- 
school, diocesan training-colleges, and a school 
of art. 


A college was founded in Oxford in 1290 by the 
rior and convent of Durham. It was abolished, 
owever, at the dissolution of monastic houses in 
the reign of Heni-y VIIL, and its endowments given 
to the dean and chapter of Duiham. Under the 
Commonwealth, Cromwell instituted a college here,, 
and endowed it with the sequestiated revenues 
of the dean and chapter, to whom, however. 
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these revenues again reverted at the Restora- 
tion, when Cromwell’s college was suppressed. 
The present university of Durham was opened 
for students in 1833, under the provisions of an 
act of parliament, obtained by the dean and 
chapter during the previous year. A royal charter 
in 1837 empowered the university to bestow de- 
grees. Licentiates in theology must be members 
of the Church of England ; but otherwise subscrip - » 
tion is not required from any member of the uni- 
vei sity. Among its colleges are University College, 
Hatfield’s College, and the College of MedicineatDui - 
ham, and Armstrong College at Newcastle-on-Tyne. 

JDurliai](l9 James, a Covenanting minister, was 
born at Easter Powrie, in Forfar, in 1622, studied 
at St Andrews, fought as captain in the Civil Wai, 
and became a preacher in 1647. He was chaplain 
to Charles II. in 1650-51, and minister in Glasgow’ 
till his death, 25th June 1658. He left numerous 
sermons and several expository woi*ks, but is best 
known for his Clavis Canttci^ or an JExposition of 
the Song of Solomon ( 1668). 

Durham, John George Lambton, Earl of, 
an English statesman, was born, the descendant 
of an ancient Durham family, in London on the 
13th Apiil 1792. Of decided liberal sympathies, 
he was in 1813 returned for the county of Durham, 
and though he did not speak on many questions, 
he took an active part in fuitheiing all projects 
of a reforming tendency, even bringing forward 
in 1821 a scheme for parliamentary leform much 
moie advanced than that of 1832. In 1828 he was 
laifeed to the peerage, with the title of Baron 
Durham of the city of Durham. Under the 
administration of Lord Giey (1830) he held the 
office of Lord Privy Seal, and was one of the four 
peisons who drew up the Reform Bill, and sup- 
poited it in the House of Lords. He was not m 
cordial relations with his colleagues, and resigning 
his office on the plea of ill-health in 1833, was 
made an earl. For a time he was ambassador at 
St Petersburg. lu 1838 he was appointed Governor- 
general of Canada, where, owing to the revolt of 
the French in Lower Canada, the constitution had 
been suspended. Lord Durham’s measures weie 
statesman -like but dictatorial ; and the House of 
Lords voted disapproval of some of his acts. There- 
upon he took the extraordinary step of returning to 
England without either being recalled or obtaining 
the royal consent. His famous I’eport on Canada 
(falsely attributed to Charles Buller ; and edited in 
1912 by Sir C. P. Lucas ) anticipated many of the 
best features in the present Canadian constitution. 
He died at Cowes, 28th July 1840. See his Life 
and Letters^ by Stuart J. Reid (1906). 

Barham, Simeon or Symeon op, historian, was 
a monk of Durham, His Historia Ecclesice IhmeL 
memis seems to have been written between 1104 
and 1108 ; his lIisto7'ia MegumAnqlorum et Dacorum 
comes down to 1129. Ocher works have been attri- 
Imted to him. Simeon, who became precentor of 
Durham, seems to have been dead in 1138. See 
his Opera Omnia, edited by Thomas Arnold (Rolls 
Series, 1882-85). 

Buriaa# or Durion {DuHo zihethinns), an 
iMian and Malayan fruit-tree of Malvaceous 
affinities, usually reckoned in the order Bom- 
bacaceee. It is a lofty tree, with leaves resembling 
those of the cherry, and large bunches of pale? 
yellow flowers. The fruit is of the size of a man’s 
head, roun^sh oblong, with a hard thick rind, 
covered with soft spines. The pulp is of a creamy 
consistence and delicious taste, but has a putrid 
smell which is at first very repulsive. Persons 
accimtomed to it, however, universally regard the 
durian ^ one of the very finest fruits of the East. 

It contams ten , or twelve seeds, as large as 


pigeons’ eggs, which, when roasted, are not in- 
ferior to chestnuts. One tree yields about 200 
durians in a year, 

Diirkheim, a small town of Rhenish Bavaria, 
6 miles of Mannheim, at the base of the Hardt 
Mountains, with mineral wells and salt-works. 

Durlach, an old town of Baden, on the Pfinz, 
at the base of the Thurmberg, 4 miles E. of Cails- 
ruhe, manufactures linen, iron, sewing-machines, 
&c., and has fruit and grain markets ; pop. 15,000. 

Durostor# a Rumanian department in the 
Dobrudja. 

Burra {Sorghum), a genus of grasses, which 
is also called Durra Millet and Indian Millet, or 
Sorgho Grass. The genus is closely allied to 
sugar-cane {Saccharum) and Beard-grass {A 7 idro- 
pogon). The species are generally annual, tall, 
broad-leaved grasses, having strong culms filled 
with a juicy and saccharine pitli, and large 
panicles. Several of them are cultivated as com- 
plants, chiefly in Asia and Afiica, particularly 
the common durra {S. vulgare — Molests Sorghum 
of the older botanists), also called Joar and 
Jowaree in India. It grows 4 to 8 feet high, 
with thickly crowded panicles. It is a coarse, 
strong grass; its grain is round, a little larger 
than mustard seed. It is extensively cultivated in 
Asia Minor, India, the Sudan, and South Africa, 
and may perhaps he described as the principal 
coin-plant of Africa. It is also cultivated to a 
considerable extent in the south of Europe, spar- 
ingly in Italian Switzerland. In Germany the 
summer is not long and warm enough. The 
climate of Britain is still less suitable, Durra 
yields a very abundant produce, in this respect 
even rivalling maize, but the meal does not 
make good bread; it is excellent, however, pre- 
pared in other ways. The culms and leaves are 
excellent ^ food for horses and cattle, as is the 
grain, which is useful also for brewing and distilling 
purposes. In Armenia it is grown as fodder, and 
yields as many as seven or ei^t crops. —The seeds 
of the Shaloo or Sugar-grass {S, saceharatum) are 
more pleasant to the taste than those of the 
common dupa. It is cultivated in the warm 
parts of Asia and in Africa, and has a diffuse 
and very spreading panicle. The sweet pith of 
the culm is eaten, and^ is also of value as a source 
of sugar, for which it is successfully cultivated in 
the United States (see Sugar),— Kafir Corn 
{S, cafrorum) is largely cultivated in South 
Airica, both by Kafirs and by the colonists; by 
the latter chiefly for feeding horses. — S^ halepense 
is a troublesome weed in Isorth Italy, like couch- 
grass. Its sweet rhizomes furnish a local substi- 
tute for sarsaparilla. 

^ Bttrreastein. a village of Lower Austria, is 
situated in a highly picturesque locality, on the 
left bank of the Danube, 45 miles WNW. of 
yienna. In its ruined castle, Richard Coeur-de- 
Lion was confined by Leopold of Austria for three 
months. 

Bursley, a town of Gloucestershire, amid 
picturesque scen^, near the Cotswold hills, 
15 miles SW. of Gloucester by rail. Near it aie 
quairies of Bath-stone. 

Buruyf Victor, historian and educationist, 
was bom in Paris, 11th September 1811. Destined 
for a designer in the Gobelins tapestry-works, he 
showed singular aptitude for learned studies, and, 
entering the Ecole Normale in his nineteenth year, 
in 1833 oecame professor of History in the College 
Henri TV. From 1863 to 1869, he was Minister of 
I^iblic Instruction, and as such carried out some 
important refoirnsj though his scheme for free and 
compulsory education was defeated by the clericals. 
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His numerous and important works, published be- 
tween 1838 and 1879, include historical geographies 
of the Roman empire, of the middle ages, and of 
Erance, histories of France and Greece, and his 
magnum opus, the Histoire des Bomains (trans. 
6 \ol&. 1883-86). He was Giand Officer of the 
Legion of Honour (1867), and member of the 
Academy (1885), and died 25th November 1894. 
"See Life by Lavisse (1895). 

Dushaii* See Sebbia. 

Dussek (pronounced Dusheh), Jan Ladis- 
XAW, composer and pianist, born 9th February 
1761, at Czaslau in Bohemia, and became 
organist at Mechlin and Bergen-op-Zoom. At 
Amsterdam he met with much success, both as a 
teacher and performer, and here he produced his 
‘earliest works for the pianoforte; he afterwards 
•resided at the Hague, and in Hamburg, Lithuania, 
Paris, Milan, and London (1788-1800), where he 
was very popular. In 1803-6 he lived as instructor 
^and boon companion with Prince Louis Ferdinand 
of Prussia, whose death called ‘forth the beautiful 
and pathetic "EUgie Harmonm^e’ (op. 61); in 
1807 he entered the service of Prince Talleyrand, 
and thenceforward devoted most of his time to 
composition. He died at St Germain-en-Laye, 
20th March 1812. To his contemporaries Dussek 
was the greatest of pianoforte specialists; there 
was a fascination in his style that raised him above 
even dementi and Cramer. Of the seventy-seven 
numbered opus works, besides many without opus 
numbers, which he left behind, all, with few excep- 
tions, were shortly forgotten. 

]>liSSeldorf9 the chief town of the populous 
district of Btisseldorf, in Rheinland, is situated 
on the right bank of the Rhine, at the influx 
of the Dussel, 24 miles NNW. of Colo^e. It 
was formerly fortified, but its ramparts were 
converted into promenades in 1802, after the 
treaty of Lun^ville. The streets, many of which 
are planted with rows of trees, are regular and 
spacious, while the eleven scjuares and the ex- 
tensive garden-bounds in and near the town, 
are tastefully laid out and embellished with foun- 
tains and statues. Dusseldorf has recently consider- 
'ably developed its trade and industries, but its chief 
importance is still as a centre of art. In the market- 
place rises a colossal equestrian statue of the 
Elector Johann Wilhelm, who founded a famous 
picture-gallery here in 1690, most of which, however, 
was removed to Munich in 1805. The Diisseldorf 
Academy was founded in 1767, reorganised in 1822, 
-and attained great eminence during 1822-59, under 
the management of Cornelius and Schadow. Its 
reputation has again b^un to revive. The present 
building, an imposing Renaissance edifice, with a 
facade 520 feet in length, was finished in 1879. 
The Art Hall (1881-1902) contains a galler^r of 
/modern paintings. Among the other pjincipal 
buildings are the old electoral palace ( 1710-1846 ; 
burned 1872 ) ; the present palace, the residence of the 
governor of the province ; the government house, the 
observatory, town-hall (1567), theatre, gymnasium, 
and public library (90,000 vols.). Of about forty 
churches the most remarkable are those of St An- 
drew, formerly the church of the Jesuits, a handsome 
and highly ornate structure completed in 1629, and 
St Lambert, dating from the 14th century. The 
Hofgarten is one of the finest public gardens in 
Germany. Adjoining it are the house and garden 
of the philosopher Jacobi, now the property of the 
famous ‘ Malkasten * club of artists. The iron and 
cotton industries are very important, employing 
thousands of hands. Diisseldorf has also manu- 
factures of pianofortes, paper, soap, beer, chemicals, 
tobacco, chocolate, glass, &c., besides mills of all 
iinds, and photograj^ic, lithographic, printing, and 


other institutions. Its rapidly growing commercial 
and industrial importance is fostered by its situa- 
tion on the Rhine and at the junction of several 
railways, Dusseldorf is also an important edu- 
( 1875) 80,750; (1885) 115,190; 
(1900) 213,767; (1910) 358,728; (1919) 407,338. 
Made a town by the Duke of Berg in 1288, it became 
the capital of the duchy in 1385; and in 1609 
passed to the Palatinate. In 1806 it became 
the capital of the duchy of Berg, which was re- 
vived for a brief period by Napoleon, and in 1815 
was united to Prussia. It was made a free port in 
1829. The brothers Jacobi, Heine, Varnhagen von 
Ense, and the painteis Cornelius and Peter von 
Hess, were bom at Dusseldorf. 


S>ust is present in the atmosphere from various 
causes. The existence of dust in the air of a room 
or in a liquid is proved by the fact that we can 
trace the course of a beam of light through the air 
or the liquid by means of its partial reflection from 
suspended motes. The dust m the atmosphere is 
cariied np^ in part from the earth’s surface by cur- 
rents of air, and in part by evaporation. A gieat 
part of it is due to volcanic action, and part also, 
the so-called ‘cosmic dust,’ has a meteoric origin 
(see Meteors*). The blue colour of the sky is 
due to the reflection of light from particles of 
dust, possibly even from particles of air. Aitken 
showed that no condensation of moistuie in the air 
(as in rain, mist, fog ; see Fog) could occur without 
nuclei such as dust particles. He also devised au 
apparatus for counting the number of dust particles 
in a given sample of air or gas. 

Bust-brand. See Smut. 

Busty-foot. See Piepowder Court. 

Butch is an English form corresponding to the 
German Deutsck (old Diutish, ‘belongmg to the 
people’), which by them is used specifically for 
German, and in a wider sense is applied to both 
Hi^h German {Hochdeutsch) and Low Geiman 
(Niederdeutsch), of which Plattdeutsch (q.v.) is 
a variety, or still more widely for Germanic or 
Teutonic (see Teutons). Teutones is fiom the 
same root. Formerly Dutch and Dufchland were 
used in English for ‘ (orerman ’ and ‘ Germany,’ what 
is now called ‘Dutch ’‘being then ‘Low Dutch’; 
but ‘ Dutch ’ has been lon§ restricted in its refer- 
ence to Holland and the thmgs thereto pertaining. 
The people of Holland (who call themselves Neder- 
landsch) use their foims Duitsch, Nederduitsch, 
as the Germans do Deutsch, JSfiederdmtsch, For 
Dutch Language and Literature, see Holland. 

Butch Liquid is an oily substance obtained 
by mixing chlorine and olefiant gases, which com- 
bine together and yield Dutch Jiquid, with the 
formula C2H4CI2. It has a specific gravity of 1*271 
j (water = 1*000), boils at 185° (85° C), is not 
I miscible with water, but readily dissolves in ether 
! and alcohol. It produces Anaesthesia (q-v.), just 
as Chloroform (q.v.) does ; but the great difficulty 
of preparing Dutch liquid in commercial quantities 
retards its employment as an anaesthetic. 

Butch IHetalf sometimes called Dutch gold 
or Dutch leaf, is an alloy of copper and zinc. In 
other words, it is a kind of hi*ass containing a large 
percentage of copper. It is made in the same 
manner as gold-leaf, and is said not to exceed 
Tzhru ^ thickness. Dutch leaf dissolves in 
strong nitric acid ; true gold-leai does not. The 
former is also easily tarnished. Ordinary Dutch 
metal is yellow, but a white kind is made, and 
both are used for coffin furniture. 


Butch Rushes. See Horsetails. 

ButeuSf Louis, a French writer, was bom at 
Tours, I5th January 1730. A Protestant, he came 
to England about 1750, went with the English 
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ambassador to the court of Tuiin as his secretary, 
aud afterwards remained as charg^-d/ affaires. He 
held a pension, in 1766 was presented to the rich 
living of Elsdon, in Northuraherland, and was like- 
wise made Historiographer Royal of Great Britain. 
He died 23d May 1812. He undertook the first 
comprehensive edition of Leibnitz’s works (6 vols. 
Geneva, 1768), and wrote books on the history of 
discoveries, English politics, theology, numismatics, 
&c., and poems. See his ( 1806 ; trans.). 

—His nephew, Joseph Michel Dutens (1765- 
1848), wrote on political economy. 

Buty. See Customs, Excise, Tax ; Ethics. 
Diiyaly Claude, highAvayman, was born at 
Domfront, Normandy, in 1643, and came to Eng- 
land at the Restoration, in the train of the Duke 
of Richmond. Taking soon to the road, he robbed 
many gentlemen of their puises, and ladies of their 
hearts, till, having been captured while drunk, he 
was hanged at Tyburn on 21st January 1670, and 
was buried in Covent Garden church. 

BTina* See Dwina. 

Dviiisk* See Dunabueg. 

Dvordk (pronounced Dvorzhah), ANTONIN, 
the Bohemian composer, was born at Miihlhausen, 
near Hralup in the Prague district, on the 8th 
September 1841. He had more difficulties to over- 
come in his pursuit of education than the majority 
even of music’s least favoured sons. His father 
was a butcher, and could ill afford to allow his son 
to indulge the tastes which a few lessons fiom a 
local musician had deeply implanted in the boy. 
At a gre«at sacrifice, however, he sent his son in 
1857 to Prague, which was thereafter the head- 
quarteis of his uneventful life. In 1873, after yeais 
of the dullest hack-work in caf 6 orchestras ana as a 
church organist, he composed a hymn for chorus 
and organ which attracted attention. Attention 
begat ever-increasing interest, until two years after- 
wards the Austrian government conferr^ on him a 
itaats-stipendium or annual allowance from the 
treasury. Brahms introduced his compositions to 
the musical public in Vienna ; but the work Avhich 
won for him the ear of all Europe was his Stahat 
Mater, which speedily became a favourite, espe- 
cially in England, where it was first performed 
by the London Musical Society in 18§3. This 
work rises above the strong influences of national 
feeling so generally found in Dvorak’s writing 
into a more cosmopolitan atmosphere, and chal- 
lenges comparison with the most universally 
accepted settings of the Latin hymn. Other com- 
ositions are songs, &c., very spontaneous and 
elicate [Seven Ghfpsy Songs, op. 55), and piano- 
forte compositions [Dumka or Elegy, Furiante or 
Bohemian Dances, Slav Dances), m all of which 
he has made very large use of national melodies 
and dance rhythms ; ^so chamber music of great 
beauty [E flat Quartette, op. 51). His most 
ambitious work is orchestral [Syrmhony in D, 
&c. ) and choral. The Spectre^ s Eride (cantata 
written for the Birmingham Festival of 1885) is 
comparatively short. The Stahat Mater commands 
the admiration of all earnest musicians. St Dud- 
mila (an oratorio written for the Leeds Festival, 
1886) is long and dreary. His opera, Der Bauer, 
was unlucky; D&r JacoUn (1889) was better re- 
ceived ; Der Teufel und die vnlde Kathe Avas the 
work of 1899. In 1892-95 he was director of the 
New York Conservatory of Music ; after 1895 he^ 
settled in Prague. In the symphonies, From 
"World and In Nature, he utilised negro melodies. 
He died 1st May 1904. 

Dvordk deliberately turned to folk-song and 
hational dance as a fountain of originality ; and 
musical Europe, so long accustomed to Teutonic in- 
spiration, gladly heard the new rhythms and strange 


harmonic effects of the Slav races. The character- 
istics of Dvorak’s compositions are, first, the strong 
Czech element Avhich pervades them, and displays 
itself in characteristic rhythmical effects and 
relations of tonalities, peculiar and. indistinct to 
Western ears ; secondly, the economical and often 
extremely clever use of small thematic mateiial ; 
and' thirdly, notwithstanding this economy, his 
lavish use of rich and fresh melody, as if it Aveie 
as easy to Avrite a new melody as to repeat an old. 

Dwale9 an old name for deadly nightshade. 
See Belladonna. 

Dwarf (A.S. dweorg, dwerg, or dxoeorh; cf. 
Icel. dvergr, Ger. zvoerg) is a term applied to any 
organised being, but especially to^ the human 
species, whose height is much less than the average 
height of their race. The word is often restricted 
to those cases where there has been a uniform and 
general arrest of growth, except perhaps in the 
nervous system, which is often fully developed in 
dwarfs. See Deformities. 

The ancients believed not only in dwarfs, but in 
nations of them. Aristotle declared that the report 
of trustworthy Avitnesses testified to the existence 
of a minute race of men, with minute horses, living 
in caves which are washed by the waters of the 
Nile; and Pliny gives details as to their habits 
and geographical position. There were also, accord- 
ing to later writers, pygmies (Gr. pyx, ‘the fist’) 
in Thule and beyond the Ganges. Greek fancy 
delighted to paint their Lilliputian dimensions : 
they cut down every corn-ear Avith axes; Avhen 
Hercules came into their country, they climbed 
by help of ladders up to his goblet, to drink 
from it. 

Of dwarf races of man, the most notable are the 
Bushmen (q.v.), 4 feet 7 inches high; the Akkas 
(q.v.) in Central Africa, about 4 feet 30 inches 
high, with whom Emin’s men identified the hordes 
of forest dwarfs (‘a venomous, cOAvardly, and 
thievish race, and very expert with their an-ows ’ ) 
by whom Stanley’s maich in 1888 was so harassed ; 
the Obongos on the Gabun, and the still smaller 
Batwas, 4 feet 3 inches (see Africa) ; a tribe 
called M’Kabba, near Lake Ngami* reported as 
only 4 feet 1 inch ; the Tapiro pygmies in Dutch 
NeAv Guinea, 4 feet 9 inches; also the Andaman 
Islanders (under 5 feet), the Aetas in the Philip- 
pines, the Malayan Samangs, the Javan Kalangs. 
The Lapps. Ainus,and Veddas are somewhat taller. 

Dwarfs play a large part in the mythology of 
the ancient Germanic nations. They had their oAvn 
kings, and dwelt in caves and rocky cavities in the 
interior of the earth, wherein are priceless treasures, 
metal, and wondrous works of art. It is they who 
forge for the gods their armour, who gave Odin his 
spear, and Thor his hammer Miblnir. Some of the 
attributes of the dwarfs are supposed to have been 
derived from an actual race of small stature— the 
Lapps, who occupied part of the Scandinavian 

emnsula before the immigration of the Gothic 

candinaAuan peoples (see Scandinavian Mytho- 
logy, and Grimm’s Deutsche Mytholo^e). British 
tradition tells of a ‘ Tom Thumb ’ at Jung Arthur’s 
court ; and Gulliver’s Lilliputians are amongst the 
! most familiarly known of all dwarfs. 

Dwarfs were not unfrequently retained as court 
favourites or toys down until the 18th century; 
more recently they have been popular as curiosities 
exhibited in shows. Of ancient dwarfs, Philetas of 
Cos, tutor of Ptolemy Philadelphus, was said to 
have worn Aveights in his pockets to keep him from 
being blown away, and a niece of Augustus had two 
dwarfs said to have been only 2 feet 4 inches, 

Gibson and his wife, dwarfs of Queen Henrietta 

Maria, had a united height of 7 feet 2 inches. 

Jeffery Hudson (called Sir Geoffrey, and known to 
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as from PeveHl of the Peak) was 3 feet 9 inches. 

‘ ]B6b6,’ dwarf of King Stanislaus of Poland, was 
only 23 inches in height, and died aged ninety in 
Paris in 1858. Count Borowlaski, a Pole of birth 
and accomplishments, was at thirty years of age but 
3 feet 3 inches in height; he died in England in 
1837. Charles Sherwood Stratton (1838-83), the 
American dwarf known as General Tom Thumb, 
w€is exhibited in England by Barnum in 1844. In 
1863, when 31 inches in height, he married Lavinia 
Warren, aged twenty-one, and 32 inches in height. 
They, 'with their child and a dwarf called Com- 
modore Nutt, visited England in 1864. The so- 
called ‘Aztecs,’ and Flynn, a New Yorker called 
General Mite, and only 21 inches high, are among 
d\yarfs who have been exhibited in England. 
Many jockeys restrict their stature and are prac- 
tically dwarfs. Unlike giants, who are usnallv 
feeble in body and mind, ill-proportioned and short- 
lived, many dwarfs are strong, well-proportioned, 
active, and intelligent. Some have spoken four oi 
more languages. See E. J. Wood’s Gianta mid 
Dwarfs ( 1868 ), and Tyson’s Pygmies of the Aneie'nts 
< 1699 ; reprinted 1896) ; and for causes, &c.. Dwarf- 
ism (1912), by Rischbieth and Amy Barrington. 

Dwarfed Trees, growing in flower-pots, are a 
characteristic ornament in (jhinese and Japanese 
houses and gardens, and the production of them is 
an art which has been carried to great perfection. 
It depends on the prevention of an abundant flow 
of sap, so that whilst the tree is kept living and 
healthful, vegetation does not go on 'with its natural 
actmty. The trees are planted in shallow and 
narrow flower-pots ; care is taken that their roots 
never pass into the ground beneath ; they are very 
sparingly supplied with water ; their strongest and 
leading shoots are pinched off, and their branches 
are bent and twisted in various ways, A very 
extraordinary dwaifing is the result of these and 
other such processes; and the dwarfed trees not 
unfrequently abound in flowers and fruit. 

Dwarka, a maritime town of Guzerat, India, 
on the west side of the peninsula of Kathiawar, in 
the dominion of Baroda, 235 miles SW. of Ahme- 
dabad. On an eminence overhanging the seashore 
stands a great temple of Krishna, visited annually 
by 10,000 pilgrims. 

Dwight, Dr Timothy, a well-kno'wn American 
theologian, was born at Northampton, in Massa- 
chusetts, May 14, 1752, grandson of Jonathan 
Edw'ards; he studied at Yale College, and was 
licensed to preach in 1777. During the War of 
Independence, he was for some time a chaplain in 
the (Jontinental army. In 1783 he became minister 
of Greenfleld Hill, in Connecticut, where he also 
conducted an academy for twelve years with dis- 
tinguished success. The College of New Jersey 
conferred on him the degree of S^.T,D. in 1787, and 
Harvard that of LL.D. in 1810; in 1795 he was 
elected president of Yale College and professor of 
Divinity. He died January 11, 1817. His piin- 
cipal work is his Theology Explained and Defended 
in a series of 173 Sermons (5 vols. Middletown, 
Conn. 1818), which has gone through a ^eat 
number of editions both in America and in England. 
Among his other writings may be mentioned The 
Conquest of Canaan ( 1785), an ambitious epic poem, 
and Travels in New England and New Yoric (4 vols. 
1821 ), reckoned by Southey the most important of 
his works. — ^A grandson, a second Timothy 
Dwight, born in 1828, was in 1886-99 president 
of Yale University, and was a membei of the 
American committee for the revision of the Eng- 
lish version of the Bible. 

Dwina, the name of two important rivers of 
Russia.— (1) The Northern D'wina has its origin in 
the confluence of the Suchona and the Jug, two 


streams rising in the south of the government of 
Vologda, and uniting in 60® 46' N. lat. , 46® 20' E. 
long. The D'wina flows generally north-west 
through a flat country, to the Gulf of Archangel, 
which it enters by three principal mouths, of which 
only the easternmost is useful for navigation. The 
length of the Dwina is about 450 miles (with the 
Suchona, 760) ; its basin embraces over 140,000 sq. 
m. Its chief tributaries are, on the left, the Vaga 
and Emza, and on the right the Pinega and the 
Vytchegda, the last having a course of some 625 
miles, 500 being navigable. The volume of water 
oured do'wn by this main tributary increases the 
readth of the Dwina from about one-third to 
nearly two-thirds of a mile; near Archangel it 
-widens to over four miles. The river is free from 
ice from May to October, and is a valuable channel 
of inland trade. Its waters also are rich in lish. — 
(2) The Western Dwina (Ger. Duna) nses in the 
government of Tver, not far from the sources of the 
Volga and the Dnieper^ and flows at first WSW. in 
a course almost parallel to the latter. Below Vi- 
tebsk it turns WNW., crosses Lettland, and entei-s 
the Gulf of Riga. About 580 miles long, it is navi- 
gable from the confluence of the Mezha downwards, 
although the numerous shallows and rapids gieatly 
impede traffic. Its basin is estimated at 32,850 
sq^. m. ; its average depth of 26 feet at Riga is 
increased to about 40, and its bieadth of 1400-2400 
feet is extended in some places to a mile during the 
heavy spiing floods which oveiflow wide tracts of 
the low-lying lands on either bank. The Western 
Dwina is connected with the Dnieper by the Bere- 
sina Canal, and by other canal systems with the 
Caspian, the Neva and Gulf of Finland, &c. 
Dwinsk. See D^naburg. 

Dyaks. or Da yaks, is the Malay name for 
the race who constitute the bulk of the aboriginal 
population of Borneo, divided into innumerable 
tribes, diffeiing pretty widely in language, customs, 
and de^ees of savageness. Physically they closely 
resemble the Malays, to whom they are doubtless 
akin, but aie somewhat taller ; they are intelligent, 
hospitable, and unsuspicious, and greatly excel the 
Malays in truthfulness and honesty. Many of the 
dialects spoken by them are little known ; but they 
seem all to fall into some five gi-eat geographical 
gi-oups. The coast tribes have adopted many 
Malay words, and some have completely adopted 
the Malay speech. Even the most uncivilised 
tribes have many ingenious arts and industries, 
weave cloth, make excellent steel weapons, and 
erect most serviceable su^ension- bridges with 
bamboo poles and withes. Their chief weapon is 
the Blowpipe (q.v.), not the bow. The barbarous 
custom of systematic * head-hunting ’ is dying out, 
though the heads of enemies are still cherished 
trophies of the warrior. The Sea-Dyaks were long 
famous as untamable pirates. See Borneo. 

DyC€» Alexander, an assiduous English critic, 
was born at Edinburgh, 30th June 1798. He spent 
part of his boyhood at Aberdeen, and had his 
education at the Edinburgh High School, and 
Exeter College, Oxford, where he graduated B.A. 
in 1819. He took orders, but soon abandoned the 
clerical calling to settle in London as a busy man 
of letters. His name -will never be forgotten for the 
rare combination of learning, patience, and sagacity 
in his great editions of the dramatists, Peele ( 1828- 
39), Webster (1830; new ed. 1857), Greene (1831; 
in one vol. with Peele, 1858), Shirley (a completion 
of Gifford’s ed. 1833), Middleton (1840), Beaumont 
and Fletcher (1843-46), Marlowe (1850; new ed. 
1861), and Ford (a revised ed. of Gifford’s, 1869). 
His edition of Shakespeare (9 vols. 1857; new ed, 
1864-67) is not yet superseded. Besides these he 
edited between 1831 and 1835 the poems of Shake- 
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speare, Pope, Akenside, and Beattie, for Pickering’s 
Aldine Edition of the Poets. Other works were 
his edition of Richard Bentley’s works (1836-38), 
of Skelton’s works (1843), and his RecoUections of 
the Table-talk of Samuel Rogers ( 1856 ). He edited 
for the Camden, Percy, and Shakespeare societies, 
and was one of the severest assailants of Payne 
Collier’s Shakespeare vagaries, an act of duty which 
ended an old friendship. Dyce died 15th May 
1869, bequeathing his fine library to South Ken- 
sington Museum. 

Byce, William, R.A-, painter, was bom at 
Aberdeen in 1806, and at 16 ^aduated M.A. of 
Marischal College. After acquiring the rudiments 
of his art-education he went in 1825 to Rome, where 
he developed a tendency towards early Italian or 
pre-Raphaelite art. In 1830 he settled in Edin- 
burgh, where, besides painting portraits, he con- 
tributed largely to the exhibitions. In 1837 he 
was appointed master of the * Trustees’ Academy ; ’ 
and eighteen months later he left for London, 
where he held various appointments in connection 
with the New School of Design at Somerset House. 
In 1844 he was ^pointed professor of Fine Arts in 
King’s College, London. He was one of the a,rtists 
selected to decorate the Palace of Westminster 
and the House of Lords, and at Osborne House 
several works in fresco were executed by him. 
Dyce was elected an A.R.A. in 1844, an R.A. 
in 1848. The following are some of the works he 
exhibited in the Roy^ Academy: ‘King Joash 
shooting the Arrow of Deliverance,’ a ‘Madonna 
and Child* (1846), a ‘Meeting of Jacob and Rachel’ 
(1850), ‘Christabel’ (1855), ‘The Good Shepherd’ 
(1856), ‘Neptune assigning to Britannia the 
Empire of the Sea’ — a study for a fresco at Osborne 
(1857), ‘St John leading Home his Adopted 
Mother,’ ‘ The Man of Sorrows ’ (1860), and ‘George 
Herbert at Bemerton’ (1861), Dyce was a man 
of singularly wide culture, and an accomplished 
musician. In 1842-43 he published a sumptuous 
edition of the Prayer-book, with a dissertation on 
Plain-chaunt, and its use in the English service. 
He died at Streatham, 14th Febmary 1864. 

Dyck, Sib Anthony Van. See Van Dyck. 

Dyea, a village of southern Alaska, on the 
Chilkoot Inlet, once important as the starting- 
point of the Chilkoot Pass route to Klondike and 
the Upper Yukon, superseded by the railway from 
Skagway to Whitehorse. 

Dyeing is the art of imparting coloura to textile 
and other materials, such as cotton, silk, wool, and 
leather. It has been practised among Eastern 
nations from time immemorial; and in the Old 
Testament we read of the purple-dyed vestments 
of the high-priests, of linen cloths dyed blue, purple, 
and scarlet, and of lams’ skins dyed red. The 
famous Tyrian purple, obtained from one or two 
species of shell-fish, is believed to have been dis- 
covered by an inhabitant of Tyre fifteen hundred 
years B.C. ; afterwards this pxirple became the badge 
of royalty, and cloth dyed with it commanded a 
princely price. Purple of various shades was dyed 
not only at Tyre, but at Tarsus, Alexandiia, and 
other places on the shores of the Mediterranean, 
though other colours were, of course, employed. The 
Egyptips, Greeks, and Romans practised the art 
of dyeing. ^ There is an ancient Roman dyer’s 
workshop^with its apparatus to be seen among the 
ruins of Pompeii. Gradually the art became more 
and more widespread as civilisation advanced. In 
earlier times dyeing was much more extensively 
followed as a domestic art than it is at present, but 
in some outlying parts of Eurcme, and even in 
the Highlands of Scotland, the colours imparted to 
hpme-made fabrics are still to some extent obtained 
from native vegetable dyes. The dyeing of indigo, 


madder, and several other vegetable and animal 
dyestuffs was practised thousands of years ago. 
In the Middle Ages the Italians were famous 
for their dyeing, and, as they were at that time 
the great maritime nation, they introduced laige 
numbeis of new dyes from the East. The discovery 
of America caused another inclusion of new dyes, 
such as logwood, cochineal, &c. As these imported 
dyes competed with the native products, very 
stringent laws were passed to pi event their use. 
It is only within the last bundled years that the 
art of dyeing has been put on a scientific basis. 
Before that time it was almost entirely empirical, 
and all sorts of substances were added to the dye- 
baths with the supposed effect of improving the 
dyeing. Some of the old receipts contain as many 
as thirty ingredients. The starting-point for the 
modern practice of dyeing is the year 1856, in 
which the first artificial coal-tar dyestuff' was pie- 

E ared by Sir W. H. Perkin. This dye, known as 
lauve, was for a large number of years used 
for piinting the lilac-colouied one penny stamps. 
Since that date the number of coal-tar dyes has 
increased enormously, and they can now be counted 
by thousands, and hundreds of new ones are added 
every year. One result of this is that the natu- 
ral ayes have been very largely replaced by the 
aitificial products, as the latter usually give much 
brighter shades, and are more easily applied. 

Dyestuffs and Mordants.— Until the year 
1856, when Perkin discovered the fast coal-tar dye- 
stuff*, the dyes employed in practice weie, with tew 
exceptions, of natural oiigin. As already mentioned, 
these have been largely driven out of use by the arti- 
ficial pioducts- Theie are various methods of classi- 
fying the various dyestuff's. The really scientific 
method is to divide them into classes according to 
their chemical constitution ; but this is not conve- 
nient for practical purposes, and it is better to classify 
them into groups accoiding tothe methods employed 
in their application to the various textile fibres. In 
former days they were divided into natuial and arti- 
ficial dyes, hut since many of the natural dyes can 
now he prepared artificially, and it has also been 
found that there is no essential diff'eience in chemi- 
cal constitution between the two classes, this method 
of division is really of little use. Another method 
still employed is to divide them into substantiv’-e 
dyes — those which can dye the fibres direct— and 
adjective dyes — those which remiire the use of 
other substances in order to fix them on the fibres 
in a satisfactory mUnner. 

The substances employed in order to fix the 
adjective dyes on the fibre are known as ‘mor- 
dants,’ and the teims substantive and adjective 
dyes have been replaced almost completely by 
the newer teims direct and mordant dyes. The 
mordants in general use are either acid or basic in 
their properties. The chief acid mordants are tan- 
nic acid and various fatty acids, whilst the basic 
mordants are mainly metallic compounds, chiefly 
of the metals chromium, aluminium, and iion. 
The acid mordants are employed for fixing dyes 
of a basic character— e.g. the basic dyes; whilst 
the basic mordants are used to fix dyes of an acid 
character, such as the main class of mordant (lye.s. 
For practical purposes the dyestuffs now in use 
may be divided into the following nine classes : 
( 1 ) Direct Cotton Dyes ; (2) Basic Dyes ; (3) Acid 
Dyes; (4) Mordant Dyes ; (5) Sulphur Dyes; (6) 
Vat Dyes ; (7) Insoluble Azo Dyes ; (8) Oxidation 
Dyes; (9) Mineral Dyes. It must be undei stood 
that these classes of dyes are not all sharply defined 
from one another, as there are manj dyes which 
seem to occupy an intermediate position between 
different classes. 

The question as to what chemical or physical 
structure a substance must have in order that it, 
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may be able to dye has given lise to countless 
theories, but has not yet been solved in a satisfactory 
manner. A discussion of the vaiious suggested 
ext)lanatiou3 would be beyond the scope of this 
article; but it may be stated that the geneial 
opinion seems to be that the dyeing of vegetable 
fibres is largely a matter of physical attraction, 
whilst the dyeing of animal fibres is more in the 
nature of a chemical action between the dyestuff 
and the fibre. When we note the great differences 
in structure and chemical composition between the 
two classes of fibres, it is easy to see that no 
simple theory is likely to explain the dyeing of all 
fibres. The natural wood dyes come into the 
market in the form of wood chips or raspings, or 
else in the shape of liquid or solid extracts obtained 
by extracting the colouring matter by boiling the 
wood with water. Most of the artificial dyes come 
as powders, some as pastes, and a few as solutions 
in various liquids. The more important methods 
of applying the various classes of dyes to the 
different textile fibres will now he considered. 

1 . Direct Cotton Dyes. — These are sometimes 
called Congo dyes or substantive cotton dyes. As 
their name indicates, they have the power to dye 
cotton without the use of a mordant. With few 
exceptions, they belong to the class known as azo 
dyestuffs, and are prepared by the ‘diazo* leaction 
(see below). The fiist of this class was discovered 
by Bottiger in 1884, and named by him Congo Red. 
It has the formula, 

CgH^ - N : N - CioHaf NHg iSOgNa 

4h, - N : N- CioH,(NH,)SO,Na, 
and is prepared by diazotising beiizidene and coup- 
ling the product with naphthionic acid. Cotton 
is dyed by simply heating it in a solution of the 
dye, an addition of common salt or Glauber’s salt 
being usually made in order to force more dye on 
to the cotton by diminishing the solvent action of 
the water. In many cases the dyeings obtained in 
this manner can be impioved in fastness to light, 
washing, &c, by various methods of after-treatment, j 
The three most important methods aie : ( 1 ) treatment j 
with metallic salts ; ( 2 ) diazotising and developing ; 

( 3 ) coupling with diazo solutions. The first method 
is only applicable to certain of the dyestuffs, and 
consists in treating the dyed cotton for a shoit time 
in a hot solution of a metallic salt, such as copper 
sulphate or potassium bichromate. The second 
method is only suitable for dyes which contain 
one or more ‘amido’ (NHg) groups. The dyed 
material is treated with a solution of nitrous acid 
(sodium nitrite and acid), in order to convert the 
dye into the diazo compound, and, after rinsing, 
the cotton is soaked in a cold solution of some 
suitable developer — e.g, beta naphthol. The reaction 
which takes place is similar to that occurring in the 
manufacture of the azo dyes and also in the dyeing 
of para red (see below), the original dye being con- 
verted into a new one on the fibre. These new 
dyes are usually darker in shade and faster than 
the original untreated dyeings. 

Direct Cotton Dyes on Wool and Silk, — Many 
of these colours are well suited for dyeing wool 
or silk, and the dyeings so obtained are usually 
faster than those obtained on cotton with the same 
colours. Wool is dyed from a neutral bath, to 
which Glauber’s salt is added. To exhaust the 
dye-bath better a small addition of acetic acid is 
frequently made. Many of the dyeings on wool 
can be rendered faster by after-treatment with 
metallic salts, as in dyeing cotton. Silk is dyed 
in the same manner as wool. 

2. Basic Dyes. — These dyes, as their name indi- 
cates, are of a basic character ; that is to say, they 
coml)ine with acids to form salts. They can be 


divided chemically into a laige number of sub- 
classes, but piactically all contain one or more amido 
gi’oups, the hydrogen atoms of which are fiequently 
replaced by organic radicles — e.g. CH 3 , CgHj, &c. 
One of the oldest and most important of this class 
is magenta, which consists of a mixture of two 
closely related dyestufls, one of which is parai os- 
aniline, and is given the formula : 

CgH^NHg 
C-CeH^NHg 
\8H4 = NH2C1. 

Although cotton absorbs these dyes to some 
extent if heated in their solutions, it is more a 
stain than a dye, and the colour can be almost 
completely removed by washing. In order to get 
satisfactory dyeings with thcbe colours on cotton 
the latter must fiist be mordanted (see above). 
The mordant usually employed is Tannin or Tannic 
Acid (q.v.), as this substance has the property of 
combining with basic dyes to form colour-lakes. 
The cotton is first soaked in a warm solution of 
tannin, of which it absorbs a portion, the amount 
of which depends on a number of factors, and the 
absorbed tannic acid (which would be removed by 
washing) is ‘ fixed * by passing the tanned cotton 
through a solution of some metallic salt — e.g. tartar 
emetic-— by which the soluble tannic acid is con- 
verted into an insoluble metallic tannate. After 
washing with water, the mordanted cotton is 
dyed with the basic dyestuff from a heated bath, 
the final product on the fibre consisting of the 
double tannate of the metal and the dyestuff. 
Wool and silk can be dyed direct with basic dyes 
by simply heating them in the dye solutions. A 
little acetic acid is frequently added to the dye- 
baths to prevent the precipitation of the dye by 
any alkaline salts in the water. 

3. Acid Dyes. — ^These dyes are acidic in proper- 
ties, and form salts with bases, usually owing to the 
presence of hydroxyl (OH) or sulplionic (SO3H) 
groups. Like the basic dyestuffs, the acid dyes can 
be divided into a number of sub-classes. Probably 
the most important of these classes is that of the 
azo dyes. These are formed by similar reactions 
to those employed in the preparation of para red 
(see below), but, unlike the latter, contain one or 
more sulphonic group which renders them capable 
of forming salts with alkalies, which salts are 
soluble in water. As an example, the dyestuff 
Orange 2 may be taken. This has the formula : 

(S 03 Na)C 6 H 4 -N :N~C6H4-.N(CH3)a. 

For cotton, these dyes are of little importance, as, 
with few exceptions, they cannot be fixed sufficiently 
fast upon the fibre ; they form, however, the most 
important class of dyestuffs for wool. Although 
some of them will dye wool direct from a neutral 
hath, most of them give much better results if an acid 
— e.g. sulphuric — be added to the dye-bath. This 
liberates the ‘free colour acid’ from the dye, which 
is usually a sodium salt of a sulphonic acid, and 
these free acids are more stiongly attracted by the 
wool fibie than their alkaline salts. Glauber’s salt 
is usually added to the dye-bath in order to 
moderate the action of the sulphuric acid, and so 
give more ‘ even * dyeings. Tlie dyeing is cai 1 ied 
out at or near the boil. Silk is dyed with these 
colours in the same manner as wool. A number of 
the acid dyes have a particular chemical structure, 
owing to which they are able to combine with 
metallic salts — e.g. bichrome — ^to give colour-lakes. 
These lakes are usually insoluble, and the dyeings 
obtained with them are much faster than the direct 
dyeing. The dyeing is done as usual, and the 
metallic salt is added to the exhausted dye-bath, 
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and the boiling continued for some time. Such 
dyes are fi*e<3[uently known as acid mordant, or 
chrome dyes. The aftei-tieated colours are in 
some cases <3[uite difFeient in shade from the origi- 
nal dyeings. 

4. Mordant DYES.—The basic dyes are really 
moi’dant dyes so far as cotton is concerned, but the 
name moidant dye is usually restricted in practice 
to tliose dyes which requite the use of a mordant, 
whatever the fibre to which they are being applied. 
Many of these are hardly attracted at all from their 
solutions by the textile fibres, and even if they are 
taken, up, the colours obtained are usually worthless 
and not fast. Many of them scarcely show any 
colour at all until they are combined with a suitable 
mordant to form a colour-lake. The mordants 
employed in practice are mainly metallic salts, 
and the same dyestuff will frequently give different 
coloured dyeings according to the particular metallic 
mordant with which it is combined. Dyes which 
show this property^ are sometimes called ‘polygenetic 
dyes,’ to distinguish them from the ‘monogenetic 
dyes,’ which give practically the same shade with 
different mordants. Most of the natural dyestuffs 
belong to the class of mordant dyes. The dyestuff 
alizarin may be taken as typical of the mordant 
colours. It has the formula given below, being a 
di-hydroxy anthraquiuone ; 

.COv 

CeHZ >CeH,(OH)2. 

It owes its moi'dant dyeing properties to the 
presence of the hydroxyl groups adjacent to a 
CO ( * carbonyl’ ) gi-oup. As most of the natural dye- 
stuffs are dyed by similar methods to the artificial 
products, a brief description may be given here of 
the natural dyes still in use on the large scale. 
The natural dyes have lost greatly in importance 
since the discovery of the coal-tar colours, owing 
to the variety and purity of the shades given by the 
latter, and also to the greater ease and certainty 
with which they can be applied. The old idea as 
to the want of fastness of ‘ aniline dyes ’ no longer 
holds good as a general rule, as many of them give 
much taster shades than the natural dyes. 

Natural Dyes, — The most importantof the natural 
mordant dyes is Logwood (q.v.), which has never 
been completely r^laced in black dyeing. It. is a 
very cheap dyestuff, and gives a fine, bloomy black, 
which cannot he obtained with the artificial dyes 
at so low a price. It is dyed on wool, either on a 
chrome mordant or else with a mixed mordant of 
copper and iron. In pale shades it gives a blue on 
a chrome moidant, and a blue is also sometimes 
dyed on an alum mordant, but is not so fast as the 
chrome colour. It is dyed on cotton, with an iron 
mordant for blacks, but it has been largely replaced 
for this purpose by aniline black and the sul- 
phur blacks. The most important of the remain- 
ing natural dyes are the following : Brazil-wood 
(q.v.), peach-wood, lima- wood, and sapan-woodj 
these are known as soft red- woods, and are chiefly 
the woods of various South American trees. They 
are dyed on the usual mordants, and* give shades 
varying from red to violet, according to the par- 
ticular mordant employed. Barwood and Camwood 
(q.v.) are hard red-woods, and give reddish-brown 
shades' with the usual mordants. They are fre- 
yiently used to ‘bottom’ woollen cloth before 
dyeing it with indigo. Fustic (q.v.), sometimes 
called ‘ old fustic * to distinguish it from another dye- 
stuff, ‘young fustic,* is the most important natural 
yellow dye, and^ves shades varying from a yellow 
to an olive, according to the mordant. It is largely 
used along with logwood and other dyes, both natural 
and artificial. Madder (q.v.) has been practically 
driven out of the market by the artificial alizarin. 


madder itself owing its dyeing propeilies to the 
pie.sence of about ^ per cent, of alizaiin and 
allied dyestuffs. Quercition bark, the baik from 
the Quercus tinctoria, gives similar shades to 
fustic. Weld, the stalks of Reseda luteola, gives 
bright yellow to olive shades. Persian berries, the 
fruit of the Rhamnus infectorius, give yellow to 
brown shades, and are used in dyeing and printing. 
The most important dyestuff of animal origin is 
Cochineal (q.v.), which gives fine scarlet sliades 
on a tin mordant. On alum crimson shades aie 
obtained. Kermes and lac dye (see Lac) aie also 
produced by various insects. They give somewhat 
similar but duller shades than those obtained with 
cochineal. They are little used in Britain. 

The following natural dyes are not mordant 
dyestuffs in the true sense of the word, but are 
mentioned here for convenience : Archil (q.v.) and 
Cudbear (q.v.). These are produced fiom vaiioiis 
species of lichens. They are dyed on wool direct 
from an acid, neutral, or alkaline bath, and are 
used to a considerable extent for red sliades. 
Turmeric (q.v.), the root of Curcuma tinctorial 
can be dyed direct on cotton, wool, or silk, 
and gives yellow shades. Catechu (q.v.) or cutch 
is the evaporated extract from various species 
of Acacia, and is largely employed for the pro- 
duction of fast brown shades on cotton. It is 
dyed on cotton with the addition of a little 
copper sulphate, and the dyeings are after-treated 
with biclirome solution in orcfer to develop the 
colour fully. It consists of various bodies of a 
tannin nature, which appear to be oxidised to 
brown substances during the dyeing. It is largely 
used in the ‘ barking ’ of fishing-nets, in order to 
render them more durable. Other natural dyes of 
less importance are woad, young fustic, Annatto 
(q.v.), and Safflower (q.v.). 

Mordant Dyes on Cotton. — Before cotton can be 
dyed with these colours it must be mordanted. 
The mordants employed are salts of alum, iion, 
chromium, and tin. If cotton be treated with 
solutions of neutral salts of the above metals, it 
only absorbs traces of the metals; but if easily 
dissociated acid or basic salts be used, the cotton 
can take up considerable quantities of the metals, 
which become fixed on the fibre in the form of basic 
salts, usually hydroxides. The acetates of alum 
and iron are largely employed, the cotton being 
impregnated with their solutions and then aged 
(see Calico-printing). During this process acetic 
acid is lost, and the mordants are fixed in the form 
of hydrates or basic salts. With the exception of 
alizarin, which is dyed on a very laige scale on an 
alum mordant for the production of Turkey -red, 

I and logwood, which is used in dyeing blacks on 
cotton, the other mordant dyes are of minor im- 
portance in cotton-dyeing, owing to difficulties in 
their application, and afio to the expense of the 
process. 

Turkey-red is a veiy bright and permanent colour 
on cotton; it was obtained till recently from 
madder, but now almost entirely from alizarin, 
by a special process. An oil mordant, as it is 
termed, is employed in combination with the fibre. 
Formerly a coarse olive-oil was made into an emul- 
sion with a weak solution of cnide pearl-ashes, 
through which the cloth was passed, then wrung 
out and hung up in a stove. The oil absorbs 
oxygen, and thickens into a varnish containing 
free fatty acids. The operation was repeated six 
or eight times. A Turkey-red oil is now sold 
which is chiefly the oleic acid of castor-oil in 
combination with ammonia, and of this oil the 
cloth requires only one or two applications. The 
oiled cloth is mordanted with alumina as usual, and 
then passed into the dye-hath, which is gradually 
raised to boiling. The bath is charged with alizarin, 
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^nd sumach or some other tannin suh&tance is 
usually added in order to give a faster colour. 
The shade is finally brightened by boiling the 
dyed material in soap solution, to which chloride 
of tin is frequently added. 

In dyeing logwood black on cotton the latter is 
first soaked in a tannin solution, and then in an 
iron liquor, so as to fix the iron mordant on the 
cotton in the form of tannate of iron. The cotton 
is finally dyed up with logwood. 

Mordant Dyes on Wool . — The mordant dyes are 
very largely employed in the dyeing of fast shades 
on wool which cannot be obtained with the or- 
dinary acid dyes. The mordants used for cotton 
are not suitable for wool, but the mordanting of 
the latter fibre is a much simpler process than the 
mordanting of cotton. The most important mor- 
dants for wool are bichromates of potash or soda, 
alum or aluminium sulphate, and, to a much less 
extent, sulphates of copper and iron and chlorides 
of tin. Bichrome is used for by far the gi eater 
number of mordant dyes on wool. Wool is mor- 
danted by simply heating it to boiling in a solution of 
bichrome, to which additions of various ‘ assistants ’ 
— e.g. sulphuric acid, cream of tartar, oxalic acid, 
&c. — are frequently added to help the mordanting. 
After boiling for an hour or so, the wool is well 
rinsed with water, and then dyed in a fresh bath 
with the required mordant dyestuff. The dyeing 
is started at a moderate temperature, which is 
gradually raised to boiling. The other moidants 
are applied by similar methods, usually with the 
addition of tartar or oxalic acid. 

Besides the above method of dyeing these colours, 
many of them may be dyed direct by the following 
methods. The wool is first dyed with the dye, ana 
is then after-treated with the necessary mordant 
in the same manner as in the dyeing of the 
acid mordant dyes (see above). A third method 
'which can be used for some dyes is to add both 
the dye and the mordant to the bath at the same 
time, so that they are both absorbed by the wool 
on heating. In this method some acid, such as 
acetic acid, is frequently added to the bath to 
prevent the premature formation of the colour-lake 
in the dye-bath. 

Mordant Dyes on Silk . — Silk is usually mordanted 
by soaking it in strong, cold solutions of various 
salts, followed by a fixing operation. The dyeing 
is performed as in the case of wool. 

5. Sulphur Dyes. — These dyes are with few 
exceptions insoluble in water, but can be dissolved 
in solutions of sodium sulphide, which apparently 
converts them into soluble reduction products. 
Cotton is dyed direct by these solutions, and on 
exposure to the air the soluble colour is in most 
cases oxidised back to the original insoluble form. 
The colour is boiled up with sodium sulphide and 
soda carbonate in order to dissolve it, and an 
addition of common salt is usually made in order 
to exhaust the dye-bath better. The dyeing is 
usually done at the boil, after which the cotton is 
rinsed and dried, biit in some cases the dyed 
material must be submitted to an oxidising opera- 
tion before rinsing to fully develop the colour. 
These colours are, as a class, extremely fast to 
light, washing, &c., but not to bleaching solution. 
Owing to the alkalinity of the dye-bath the above 
process is not suitable for dyeing wool or silk, but 
the latter are sometimes dyed with these colours 
by special processes. Very little is known as Ijp 
the chemical constitution of these dyes, but they 
all appear to contain sulphur as an essential 
constituent. 

6. Vat Dyes. — The most important member of 
this class is Indigo ( q. v. ). Indigo is a product of the 
vegetable kingdom, and is produced from a number 
of plants chiefly belonging to the Indigofera family. 


especially I. tinetoria and I. aneeta^ which aie 
cultivated in India, Java, and other tropical coun- 
tries. Indigo is not present as such in the plant, 
but the latter contains a glucoside, ‘ indican, ^ which 
is decomposed by fermentation in the process of 
manufacture into indoxyl and a kind of sugar. 
This indoxyl on oxidation yields indigo. When 
ready, the plant is cut down, tied into bundles, 
and placed in large tanks of water to steep for 
some hours. A vigorous fermentation soon aiises, 
which decomposes the indican and liberates the 
indoxyl, which dissolves in the water. The solution 
containing the indoxyl and other soluble matters is 
then run off' into beating-tanks, in which it is beaten 
either with mechanical beateis or else by hand, in 
Older to bring it into intimate contact with the air, 
and so oxidise the indoxyl to indigo, which sinks 
to the bottom, and is collected, boiled "with watei, 
strained on canvas filters, pressed in presses, cut up 
into small blocks, and dried gradually in the air. 
The product obtained in this manner is not the 
pure dyestuff*, and usually contains only about 
62 per cent., or even less, of the real indigo blue 
dyestuff, or ‘ indigotin,’ as it is called, the remain- 
der consisting of indigo red, or 'indirubin,’ indigo 
browns, indigo glutin, &c. The part which these 
so-called impurities play in the dyeing operation is 
a matter of considerable controversy, but they are 
sometimes stated to give richer dyeings than the 
pure indigotin. At the present day indigotin is 
very largely manufactured artificially from naphtha- 
lene and other coal-tar products. Duiing the last 
few years a large number of new vat dyes have 
been placed on the market, some of which are 
derivatives of indigo, whilst otheis only resemble it 
in the method of their application. Indigotin or 
indigo blue has the formula : 

/COv /COv 

CgH/ >C = C< 


The vat dyes aie all insoluble in water, but can be 
converted by i educing agents into leuco compounds, 
which are soluble in alkalies. The textile fibres 
absorb these leuco bodies from their solutions, and 
on exposing the dyed materials to the air the 
soluble leuco dyes are oxidised back to the original 
insoluble dyestuff's upon the fibre. The solutions 
employed to reduce these dyes are kno'wn as ‘vats,’ 
and the name ‘ vat dyes ’ is used to designate the 
whole class. 

A great number of different vats are employed 
for reducing indigo, but only a few of these are of 
much importance. The chief vats used for cotton- 
dyeing are : ( 1 ) the copperas vat ; ( 2 ) the zinc-lime 
vat; (3) the hydrosulphite vat. In the fiist the 
finely ground indigo is mixed with a warm solution 
of sulphate of iron, and lime is added. The copperas 
is converted by the lime into ferrous hydrate, 
which oxidises, at the expense of the watei, to ferric 
hydrate, liberating hydrogen, which reduces the in- 
digo blue into its leuco compound, which is named 
indigo white, and dissolves in the alkaline solution. 
The reduction of the indigo is illustrated by the 
following equation : 


^14^10^2^2 d* 3^2 — Ci4lIi2N202. 


In the zinc-lime vat the copperas is replaced by 
zinc-dust, and the reaction is ; 


/OH 

Zn -b Ca^ Ca^ ^Zn -I- H 2 . 


The reaction in the hydrosulphite vat is expressed 
by the following equation : 

Indigo Blue. Hydrosulphite. 

C 14 H 10 N 2 O 2 +Na 2 S 204 H-2NaOH= 

Indigo White. 

^18®^12^2^2 +2Na2S03. 
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The reduction is usually carried out at a temperature 
of about 50° C. in a strong vat, which is then added 
to the necessary quantity of water in the dye- vat 
proper. Cotton is dyed cold, being entered into 
the solution of indigo and worked below the surface 
for some time j it is then lifted, squeezed, and 
exposed to the air in order to oxidise the leuco 
indigo which has been absorbed by the fibre. This 
constitutes one ‘dip,’ but if a darker shade is 
required a second or more dips aie given. In 
dyeing wool with vat dyes gx*eat caie must be 
taken to avoid the fibre being injured by the 
alkaline liquors. The chief vats for wool-dyeing 
aie: (1) tne fermentation vat; (2) the hydro- 
sulphite vat. In the first of these the redzxction is 
effected by means of hydrogen produced by certain 
ferments. The vat contains indigo, lime, and a 
number of fermentable substances, such as bran, 
sugar, woad, madder, &c. The vat is heated, and 
a strong fermentation soon commences, which after 
a time reduces the indigo. The fermentation vat re- 
quires great experience in order to work it propeily, 
but is still largely employed in wool-dyeing. The 
dyeing is carried out hot, and a longer immersion 
is needed than in the case of cotton ; like the 
latter the dyed material must be exposed to the air 
after dyeing. The hydrosulphite vat is also suitable 
for wool, and is prepared as for cotton except that | 
less alkali is taken. Instead of using hydrosul- ! 
phite ready prepared, the dyer frequently prepares 
it himself in the vat from zinc-dust and sodium 
bisulphite. Most of the other vat dyes can be 
dyed on cotton by similar methods to those used 
for indigo, but in some cases hot baths must be 
employed. The hydrosulphite vat is most used. 
Many of these dyes are also suitable for wool. 

7. Insoluble Azo pyES.—This is a very small 
class of dyestuffs, but includes the very important 
one kno wn as paranitraniline red, or para red. Being 
insoluble in water, these dyes cannot be applied by 
the usual methods, hut must be actually prepared 
on the fibre itself. Their use is restricted to the 
dyeing of vegetable^ fibres, as the alkaline liquids 
employed would injure animal fibres. In dyeing 
para red, the cotton is first impregnated with a 
solution of beta naphthol in caustic soda, carefully 
squeezed and dned, and then passed through a 
smution prepared by diazotising paranitraniline 
with sodium nitrite and acid. Combination takes 
place between the diazo compound and the naphthol, 
and the dyestuff is formed upon the fibre. It is 
usual to add some fatty substance, such as Turkey- 
red oil, to the naphthol prepare in order to give 
brighter and faster colours. As this chemical 
reaction is typical of the manufacture of all the 
azo dyes, the equations are given in full below. 


C6H4( NOa) ~ NHgHCl + HNOo= 
C^H^CNOal-N-.K-Cl-fHaO: 


The diazo chloride thus formed then unites with 
the sodium salt of the naphthol, (CiaHyONa), to 
form the dyestuff thus ; 



which is the insoluble para red. 

By^ replacing the paranitraniline in the above 
reaction by other amido compounds different colours 
can he produced ; e.g. if the diazo chloride of alpha 
naphthylamine he coupled with beta naphthol in 
the same manner as given above, a fine claret 
colour IS oHaiued, which is known as naphthylamine 
marek or Bordeaux, and is very largely employed 
lu calico-printing. Para red is a very fast dye, and 
on account of its much lower cost has to a con- 
siderable extent replaced Turkey-ied in the dyeing 
or red shad^ on cotton yarn and pieces. Besides 
the two dyes given above, there are a considerable 


number of other dyes of the same class, but they 
are of much less importance than the two named, 
and although used to some extent in printing, 
are seldom employed in dyeing. 

8. Oxidation Dyes. — The most important colour 
of this class is aniline black. This dye, which has 
been in use for the last fifty years, is insoluble in 
water and other ordiriaxy solvents, and requiies to- 
be manufactured on the fibre itself by a special 
process. It is an oxidation moduct of aniline, but 
although a great deal of work has been done on it, 
its chemical constitution is not yet quite clear. 
There are various processes employed in ]>ractice, 
one of which, called the single -bath black, is 
described below. The dye-bath is prepared wuth 
aniline dissolved in hydiochloiic acid, so as to form 
the soluble hydrochloride, water and bichromate of 
soda or potash, together with more acid, in order 
to liberate chromic acid from the bichromate. The- 
cotton is entered and worked for some time in the 
cold bath, in order to become thoroughly impreg- 
nated with the mixture ; the temperatuie is then 
gradually raised to near the boiling-point. The 
cotton first becomes green, owing to the forma- 
tion of an intermediate oxidation product knowux 
as emeialdine, wiiich on further oxidation ks con- 
verted into the black. Aniline black is a very 
fast dye, and is dyed on an enormous scale. The 
other dyes of the same class are of much less prac- 
tical importance. Aniline black is not dyed on wool. 

9. Mineral Dyes. — These are of minor import- 
ance, and are practically only applied to cotton. 
The most important aie iion buff, Prussian blue, and 
chrome yellow. Iron buff is dyed by padding the 
cotton in a solution of ‘nitrate of iron,’ and then 
passing it tlirough a solution of soda or lime whaler. 
The colour is produced by the deposition of ferric 
hydroxide on the fibre. Chrome yellow can be 
dyed by padding the cotton in a solution of a lead 
salt, and then passing the cotton through a solution 
of a bichromate, in order to form tlie insoluble 
yellow lead chromate on the fibre. 

Dyeing of other Vegetable Fibres , — Linen and 
other vegetable fibres are dyed by similar methods 
to those used for cotton. 

Union Dyeing.— Owing partly to the high price- 
of wool, a very large amount of cloth is now* 
manufactured from mixtures of cotton and wool. 
Because of the different dyeing properties of these 
fibres, special methods have to be employed in 
dyeing such materials. A method formerly much 
used was first to mordant the piece with tannin, 
which was chiefly absorbed by the cotton, and 
then to dye with basic dyes, which dyed both the 
wool and the mordanted cotton. Another method 
is to dye the piece first in the ordinary manner 
with an acid dye, which mainly dyes the wool, and 
then to dye the cotton in the piece with a direct 
cotton dye at a moderate temperature, or else to 
dye the cotton with a basic dye after first mor- 
danting it with tannin. By a suitable choice of 
dyes two-coloured effects can be produced by this 
method. If faster dyeings are required, mordant 
dyes can be used for the wool and sulphur dyes for 
the cotton- The above methods all require two or 
more dyeing operations, and they have been largely 
replaced in recent years by the use of the direct 
cotton dyes, many of which dye both wool and 
cotton in approximately the same shade. Any 
difference in shade is corrected by the addition of 
suitable dyes to the bath. Matenals consisting 
of wool and silk or cotton and silk are dyed by 
modifications of the above processes. 

Machinery used in dyeing.— The textile 
fibres are dyed in all the various stages of their 
manufacture — e.g. loose or raw material ; yarn and 
woven pieces. The material is dyed in the loose 
form when a veiy thorough through dyeing of the 
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individual fibres is required, or when two or more 
different coloured materials have to be spun together 
into a mixed yarn. As the material so dyed has 
to pass through all the subsequent manufactuiing 
(jperations, the dye must be very fast, as otherwise 
it would be more or less removed by the severe 
treatment to which it is subjected. Yam-dyeing 
IS chiefly employed when difterent coloured yarns 
are required for weaving into multicoloured fabrics. 
Dyeing in the piece is practically limited to cases 
where only one colour is required on the material, 
but if the cloth consists of more than one textile 
fibre — e.g. a mixture of cotton and wool — two- 
coloured effects can often be obtained even in the 
piece. The usual method of dyeing loose material 
is in large hemispherical copper pans, which are 
sometimes heated directly over the fire, but more 
often by means of steam jackets or coils. The 
material is worked about in the dye- liquor by 
means of poles, in order to obtain even dyeings, but 
this method causes considerable felting or knotting 
of the fibres and loss in the later operations of 
combing, &c. To avoid this, open-pan dyeing has 
been largely replaced by machine-dyeing, in which 
the loose material is packed in closed holders, and 
the dye- liquor is forced thiough either by means 
of a pump or else by air-pressure. As the mate- 
rial remains stationary, there is no risk of felting. 
Yarn is usually dyed in the hank-form in rectangular 
wooden vessels heated by steam -pipes, the hanks 
being suspended from sticks which lie across the 
top of the vat. The hanks are turned every few 
minutes by hand, in order to alter their point of 
support and obtain even dyeings. As the hand- 
worlc is very heavy, a number of machines have 
been designed to effect this mechanically. Yarn is 
sometimes dyed in the form of warp ready for the 
loom, the bundle of wavp-threads being carried 
through the dye-li(juor by means of guiding-rollers 
until the dyeing is completed. Of recent years 
*cop dyeing’ has come largely into use for cotton. 
The cops are placed on perforated spindles, and 
the dye-liquor is forced through them by pressure. 
This method avoids the loss caused by reeling into 
hanks, dyeing, and winding back on to the cops 
for the weaving process. Cotton pieces are mostly 
dyed in the * jigger,’ which is a dye- vat having a 
rectangular top and a Y-shaped vertical section. 
The pieces are beamed on a roller placed at one 
side of the vat, and pass down over guide-rollers 
fixed at the lower part of the V-shaped portion, 
and then up to another beaming-roller placed at 
the opposite side of the vat to the first. The lower 
part of the vat contains the dye solution, and the 
pieces, which may be several hundred yards in 
length, are run backwards and forwards through 
the liquor from one beaming-roller to the other. 
Wool pieces are usually dyed on winch-machines, 
as they would not stand the strain in the jigger. 
The winch-machine consists essentially of a dye- 
vat heated with steam coils, over which is placed 
a winch or reel. A number of pieces are joined 
together and thrown over the reel, the loose ends 
being sewn together so as to form an endless band. 
The reel is revolved by power, and the pieces 
circulated through the dyediquor until sufficiently 
dyed. 

In dyeing with mordant colours, the mordanting 
is usually carried out in similar machines to those 
used for the dyeing. The dyeing material is 
frequently well rinsed with water in the same 
machine in which it has been dyed, but yarn is 
usually washed on special washing - machines. 
After washing, the wet material is well squeezed 
or hydro-extracted, according to its state of manu- 
facture, and is then dried, commonly by hot air. 
Piece goods as a rule require stretching after dyeing 
to counteract the shrinkage caused by the heat and 


liquids. The dried material has finally to pass 
through a number of finishing operations in order 
to render it fit for the market, but a discussion of 
these would be beyond the scope of this article. 

Consult Knecht, Eawson, and Loewenthal, A Manual of 
Dyeing (1916); Cain and Thorpe, The Synthetic Dye- 
stuffs; J. Hubner, The Bleaching and Dyeing of Vegetable 
Fibrous Materials ; Green, The Organic Colouring Matters 
(1908); Journal of Society of Dyers and Colourists ; The 
Dyer and Calico Bmnter, Die Farher-Zeitung , Bevue 
Crinirale des MatUres colorantes; Matthews, labora- 
tory Manual of Dyeing and Textile Chemistt'y (1909); 
Dreaper, The Chemistry and Physics of Dyeing (1906). 

Dyerj Sib Edward, poet, courtier, and diplo- 
matist, was born at Sharpham Park, Somerset- 
shire (Fielding’s birthplace) about 1545. He seems 
to have studied at Oxford, but took no degiee. 
After some time spent in travelling on the Continent, 
Leicester sought to advance him at court as a rival 
to Sir Christopher Hatton in Elizabeth's favour, 
which he rnoie than once lost and regained. Comfe 
life seems to have been irksome to him, for he 
‘would not stoop to fawn.’ In 1584 and 1589 he 
went on diplomatic missions to the Low Countries 
and to Denmark, and in 1586 was commissioned to 
inquire into cx*own lands illegally alienated. He 
was knighted in 1596, and made chancellor of the 
Order of the Garter ; and in 1607 he died. He ^vas 
said to be addicted to alchemy, ‘ esteemed by some 
a rosicrucian, and a gieat devotee of Dr Joh. Dee 
and Edw. Kelly.’ Dyer was a friend of Edmund 
Spenser, Sir Philip Sidney, and Fulke Greville. 
Sidney bequeathed his books to be divided between 
liim and Greville. Among his contemporaiies his 
reputation was high as a poet, especially an elegiac 
poet ; but little has come down bearing his name, 
and of that little it was long difficult to know what 
was truly his. Poems ascribed to him in one col- 
lection were elsewhere recognised as the w^ork of 
Lodge or Breton; but in 1872-76 Dr Grosart did 
his best to identify and edit (in the ‘Fuller 
Worthies Library’ Miscellayiy, iv.) all Dyer’s ex- 
tant work — a dozen pieces in all. ‘My Mind to 
me a Kingdom is,’ set to music by William Byrd in. 
his Psalms, Sonnets, and Songs ( 1588 ), is almost cer- 
tainly his, and on it rests his claim to immortality. 

I^yerj George, antiquary and scholar, well 
known to readers of Charles Lamb, was boin in. 
London, 15th March 1755, and educated liist at 
Christ’s Hospital, and afterwards at Emmanuel 
College, Cambridge, which he entered in 1774. He 
took his degree of B.A. in 1778. Duiing the next 
fourteen yeais he was vaiiously engaged, chiefly 
at Cambridge, as tutor and usher, but he finally 
settled in London in 1792. Here he devoted him- 
self principally to literature, and produced, among 
many works of less note, the History of th& 
University and Colleges of Cambridge (1814), and 
Privileges of the University of Cambridge (1824). 
He also contributed largely to the New Monthly 
and Gentleman*s Magazine, made indexes, and cor- 
rected for the press. He contributed ‘ all that was. 
original’ to Valpy’s classics, 141 volumes (1809-31), 
but became blind when his work was done. The 
incident of his walking into the New River and 

a nearly drowned is chronicled by Chailes 
in his essay ‘Amicus Redivivus.’ He died 
in Clifford’s Inn, 2d March 1841. Dyer was a man 
of remarkable straightforwardness and honesty of 
character, qualities which are everywhere discern- 
ible in his works. He was destitute of humour, 
slovenly in dress and in his home suiiouiidings, 

‘ For integrity and single-heartedness,’ Lamb ranked 
him ‘among the best patterns of his species.* He 
was also a poet, although now forgotten, and never 
famous. 

Dyer, John, an English poet, was born about 
^ 1700, near Llandilo, in Carmarthenshire, and 
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educated at Westminstei’. On the death of his 
fatlier, a solicitor, he abandoned law, and took 
to art, rambling over South Wales and the 
English country near. In 1727 he published his 
poem of GrTOTfiQ(XtT Sillj remarkable for simplicity, 
warmth of feeling, and exquisite descriptions of 
natural scenery, which it was much more a meiit 
for a man to see then than now. He next travelled 
in Italy, returned in bad health to publish a second 
poem, the Buins of jRom& (1740), took orders, and 
became vicar of Catthorpe in Leicestershiie in 
1741, which he exchanged later for the Linccdn- 
shiie livings of Belchford, Coriingsby, and Kirkby- 
on-Bain. He died in 1758. The year before his 
death he published The Fleece, an unpretentious 
didactic poem, which had the honour to be praised 
by Wordsworth in a sonnet. His poems were 
edited by Edwaid Thomas in 1903. 

Dyer, Thomas Henry, an industrious archae- 
ologist and historian, born in London, 4th May 
1804. In early life he was engaged in the West 
India trade, but he ultimately devoted himself to 
literature, and qualified himself as an authority 
on classical antiquities by extensive travel on the 
Continent and prolonged study pf the topography 
and antiquities of Rome, Pompeii, and Athens. In 
1865 he was made LL.D. by the university of 
St Andrews. His works aie a Life of Calvin 
(1850), History of Modem Evrope (4 vols. 1861-64 ; 
revised and continued by Hassall, 1901-2); History 
of the City of Home (1865), History of the Kings of 
Home (1867), Buins of Pompeii (1866; 2d ed., sub- 
stantially a new work, entitled Pompeii: its His- 
tory, Bmldings, and Antiguities, 1868), and Ancient 
Athens (1873b besides articles in the Classical 
Museum and Smith’s Dictionaries of Biography and 
Geography, He died at Bath, SOtli January 1888. 

Dyer, Sir William Turner Thiselton, 
botanist, born at Westminster, 28th July 1843, 
studied at Oxford, was professor at Cirencester and 
in the Royal College of Science in Ireland, and 
director of Kew Gardens (1885-1905). He edited 
a number of floias. 

Dyer’s Alkanet, Dyer’s Bugloss {Anchusa 
tinetoria). See Alkanet. 

Dyer’s Broom, Dyer’s Clreenweed (Ge^t- 

ista tinetoria). See Broom. 

Dyer’s Rocket, Dyer’s Weld, Dyer’s 
Yellowweed {Beseda luteola). See Weld. 

Dyer’s Weed, a name given to various plants 
which have yielded dye-stuflfe, especially Weld 
(q.v.), Woad (q.v,), and dyer’s broom (see Sroom). 

Dyfed. See Pembrokeshire. 

Dying Declaration. See Declaration. 

Dyke, or Dike, an artificial mound along the | 
bank of a river or seashore, erected for the purpose 
of preventing inundation ; but dyhe is also used in 
the sense of ditch, another form of the same word 
( Old English die ; modem Scots dyhe, a boundary 
wall of stone or turf ; cognate with German teicfl, 
a pond). Dykes or embankments, in some form or 
another, are in use in most low-lying countries, as in 
the English Fen Country and along the Lower Mis- 
^ssippi (q.v.). But the classical land of dykes is 
Holland, where as early as 10 B.C. the Roman 
commander Drusiis made embankments. Beside 
the river-dykes, and those which help to keep the 
polders (see Polder) drained, the kingdom of the 
Netherlands possesses, where the shores are not 
defended by sand-dunes, many hundreds of miles of 
^a-dykes, erected and maintained at enormous cost. 

Kappel dyke, is 12,648 feet long, 
and 23 feet high, with a seaward slope of 300 feet ; 
it IS protected^ by piles and stone- work, and has a 
road and a railway on its top. Great destruction 
has been brought about by the bursting of dykes 


in Holland ; sometimes the Dutch dykes have been 
deliberately biokeri down for military pui poses, 
as when in 1574 the Piince of Orange raised the 
siege of Leyden by breaking down the dykes, fiood- 
in^the country, and di owning many of the besieg- 
ing Spaniards. Modern illustrations of the fearful 
damage caused by the bursting of dykes are those 
which destroyed Szegedin, in Hungary, in 1879, 
and the flooding of a vast area in China by the 
inundation of the Hoang-ho in 1887. For various 
kinds of embankments, see Canal, Railway, 
Lev^e, Water - worics, Haarlem, Bedford 
Level. 

Dykes and Veins. Igneous rocks which rise 
in even-sided, more or less vertical, wall-like sheets 
are called dykes, from the common Scots woid 
for a wall (see the article above). The term vein 
is applied to the moie irregular, winding, blanching, 
and generally smaller intrusions. Dykes and veins 
are of common occurrence in the cones of existing 
volcanoes, where they appear to have been injected 
chiefly from below. Occasionally, however, the 
rents occupied by dykes would seem to have been 
filled from above by an overflowing stream of lava. 
The crystalline rocks of which dykes are composed 
are of various kinds. In Scotland, where dykes 
are abundantly developed, the rdek is chiefly some 
variety of basalt-rock. These basalt-dykes vary 
in thickness from a foot or less up to 100 feet and 
more, and in length from apparently only a few 
yards up to many miles. Sometimes they cut across 
rocks which have yielded more readily than them- 
selves to the denuaing agents, and hence they foim 
prominent features in a landscape, stietching like 
great wall-like ramparts across low-lying undulat- 
ing tracts ; when, on the other liand, they traveise 
strata which are less readily eroded than them- 
selves, they frequently form deep trench -like 
hollows. Sometimes they have conie up along 
lines of faults ; but more frequently they appear 
simply to occupy great rents wdrich axe not accom- 
panied by any vertical displacement of strata. 
They generally run in apin*oximately straight or 
gently undulating lines; but occasionally they 
follow a more zigzag course. The lock of a dyke 
is usually jointed at right angles to its diiection, 
and now and again this jointing gives rise to fine 
prismatic columns. In the centie of the dyke the 
rock is more markedly crystalline than towaicls 
the sides, wheie it is often compact, and its point 
of junction with the w^alls of the rent in which 
it lies are not infrequently coated with a skin 
of volcanic glass. Vesicular cavities frequently 
appear in the centre of a dyke, and finer pores aie 
often distributed through the rock near the sides. 
As a rule, the strata are not much afiected at 
their junction with a dyke — the alteration seldom 
extending beyond a foot or two. When the dyke, 
however, is very thick, say 100 feet or so, the 
adjoining rocks are often considerably baked — 
limestones being rendered crystalline, while coals 
are converted into a kind of coke, shales are porce- 
lainised, and sandstones changed into quaitzite. 
Sometimes, too, the strata are much smashed and 
jumbled, and their fragments enclosed in the mar- 
ginal areas of the intrusive rock. 

In regions where fissure-eruptions have taken 
place, the dykes are often branching and irregularly 
ramifying — the rocks being traversed by a perfect 
network of dykes and veins, anastomosing with and 
crossing each other at all angles. Good examples 
^ur in the western islands of Scotland, the 
Faroe Islands, and Iceland. Veins are frequently 
very numerous in the neighbourhood or great 
masses of granite, from which, indeed, they pro- 
It is remarkable that the rock of such veins 
finer grained than the granite from 
which it comes, and often passes into quartz- 
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porphyry or Felsite (q.v.). Granite itself is also 
very commonly traversed by peculiar dykes and 
veins, some of which aie more coaisely crystalline, 
while others are finer grained, than the granite 
itself. These veins are so closely welded into the | 
granite, their crystals indenting the surrounding 
rock, that it is obvious they were foimed at a time 
when the granite was only paitially consolidated. 
It seems probable that they were injected before 
the granite had quite solidified. They are known 
as ‘ contemporaneous ’ or ‘ segregation ’ veins ; but 
their precise mode of formation is still very obscure. 
Occasionally dykes of fi*agmental matter occur, as 
in the Sidlaw Hills, the hills of Ayrshire, and the 
Cheviots in Scotland. They have been observed 
also in the Canary Islands. Such dykes vary in 
width from a foot or two up to many yards. They | 
seem only to occur in association with other | 
volcanic locks, and generally to indicate the 
proximity of some volcanic vent. The fragmental I 
materials are angular, and form a breccia or ag- I 
glomerate of volcanic rocks alone, or of these and 
various derivative rocks ; hence they are termed i 
aggloTmrate dykes. See IGNEOUS Rocks. 

Dykes, John Bacchus, composer, was born at | 
Hull, 10th March 1823, graduated at Cambridge, i 
was ordained in 1847, and was appointed precentor I 
of Durham cathedral in 1849. In 1861 he received I 
the degree of Mus. Doc. from the university of I 
Durham, and in 1862 was presented to the vicarage 
of St Oswald’s in that city. An earnest High 
Chuichman, he becapie involved in a controversy 
with Dr Baring, his diocesan. He died 22d Januaiy 
1876. ’ Dr Dykes was a joint -editor of Hymns 
Ancient and Modern^ and composed, besides many 
services and anthems, a number of hymn-tunes, 
most of which aie to be found in all English 
collections. Among these are * Lead, Kindly 
Light,’ ‘Nearer, my God, to Thee,’ and ‘Jesus, 
Lover of my Souk’ See Life by Fowler ( 1897 ). 

Dymoke, the name of a Lincolnshire family 
who exercised the offices of Champion (q.v.) and 
Standard-bearer of England from the coronation of 
Richard II. to that of George IV., after which the 
champion’s ceremony was dropped, though the 
standard-bearer continued to play his part. These 
offices passed in 1875 to a collateral branch of the 
family. See Samuel Lodge, Scrivelsby, the Home 
of the ChaoTwions; with some Account of the 
Marmion anti Dymoke Families (1893). 

Dympna, Saint, an Irish princess doubtfully 
referred to the 7th or the 9th century, is said to 
have fled to Gheel in Belgium from the incestuous 
passion of her father, who followed her thither and 
slew her. She is patroness of the insane. 

DynsuniCS is the science which treats of matter 
and motion. The term Mechanics (q.v.) has been, 
and still is, much employed to denote this science, 
but its use in this way is not justifiable. Kine- 
maticSf the science of motion— of space and 
time — does not take account of what moves, nor of 
what cause produces the motion. In dynamics, the 
nature of the moving body and the cause of its 
motion are both considered. The whole science 
is based upon Newton’s Laws of Motion, which 
are as follows : ( 1 ) Every body continues in its 
state of rest or of uniform motion in a straight 
line, except in so far as it is compelled by force to 
change that state; (2) change of momentum is 
proportional to force, and takes place in the straight 
line in which the force acts; (3) to every action 
there is always an equal and contrary reaction. 
Definitions of the pnncipal terms used in the 
science are given below. 

The mass of a body--i.e. the quantity of matter 
which it contains — is proportional to its volume 


and density conjointly, the density being the 
quantity of matter contained in unit volume. If 
V be the velocity of a moving body, the mass 
of which is M, the quantity MV is teimed its 
momentum ; and similarly, if A be the acceleia- 
tion of velocity, MA is called the acceleration of 
momentum. The quantity ^MV^ (which represents 
the work done on a body of mass M, originally 
at rest, in order to produce in it the speed V) is 
called the kinetic energy of the body. 

Force is defined as any cause which alters a body’s 
state of rest or of uniform motion in a straight line. 
A force is measured (in accordance with Newton’s 
second law) by the momentum which it pioduces 
in unit time— i.e. by the quantity MA. It is com- 
pletely specified when its place of application, its 
direction, and its magnitude aie given. Hence 
(and since eveiy ioice produces its own change of 
momentum in a body quite independently of the 
action of other forces) foices aie compounded and 
lesolved in the same way as acceleiations and 
velocities (see Velocity). A foice does ^vorh 
when it moves a body in the direction in which it 
acts, and the work done is measuied by the pioduct 
of the force into the distance through whicli it 
moves the body, or, as has been alieady remaiked, 
by the kinetic eneigy produced. A pair of equal 
and oppositely directed foices acting so as to rotate 
a body about an axis is termed a couple, and the 
product of either of the forces into the distance be- 
tween their lines of action is called the moment of 
the couple. 

In many cases of motion the moving body, 
though of finite dimensions, may be treated as if 
it were a meie material particle. Thus there is 
the dynamics of a particle. This subject is fuither 
subdivided into statics and kinetics of a paiticle 
according as the particle is or is not in equilibrium 
under the forces. The condition for equilibrium is 
that the sum of the lesolved parts of the forces in 
any direction is zeio ; but, because of the tii-dimen- 
sional chaiacter of space, it is sufficient to show 
that the sums of the lesohed parts in any three 
non-coplanar diiections aie zeio. When motion 
occurs, three cases arise accoiding as the motion of 
the paiticle (1) is limited to a given curve, (2) is 
limited to a given surface, or (3) is unlimited. 
Simple examples are those of particles (1) falling 
under the action of gravity, or sliding under giavity 
on a smooth or lough surface ; (2) projected at any 
inclination under gravity, or revolving around an 
attracting centre (in both these cases the surface to 
which the motion is confined is a plane). In all 
these cases, in accordance with the second law of 
motion, the resultant of the forces acting on the 
particle is equal to the acceleration of momentum ; 
and whenever two or moie particles mutually in- 
fluence each other, the thiid law is requiied, in 
addition, completely to determine the motion. 
When two smooth spheres impinge upon one an- 
other, and remain in contact, their common speed 
is that of their Centre of Inertia (q.v.) before im- 
pact. If they separate again, the centre of ineitia 
retains its previous motion, while the relative speed 
of separation is always a definite fraction (less than 
unity) of the lelative speed of approach. Thus the 
motions are determinate. 

A moving body, though it cannot always he con- 
sidered to be a mere particle, may often be legaided 
as rigid. We have thus the statics and kinetics of 
a rigid solid. The three necessary conditions for 
equilibrium of a particle are here insufficient, as 
the body may rotate. The other conditions are 
that the sums of the moments of the forces about 
any three non-coplanar axes shall vanish. When 
the rigid body moves finder the action of forces, it 
is sufficient to know the motion of the centre of 
I mass (which is a case of kinetics of a pai-ticle). 
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and the raoments of inertia of the body about three 
noii-coplanar axes through the centre of mass. 
The moment of inertia about any axis is the sum of 
the products of the ma&s of each particle of the 
body into the squaie of its least distance from the 
axis. When a body lotates about an axis, it is 
always possible to find a distance such that, if the 
whole mass of the body weie condensed at that dis- 
tance from the axis, its moment of inertia would 
be the same as that of the actual body. This 
distance is called the radius of gyration. The 
quantity MAR®, wheie R is this radius, A is the 
angular acceleration, and M is the mass, is the rate 
of inciease of moment of momentum ; and, by the 
second law, this is equal to the moment oi the 
resultant couple about the axis of rotation. 

The case of equilibrium of a flexible cord or chain 
is readily treated by means of the consideration 
that the difference of the horizontal parts of 
the tension at each end of any link is zero, 
while the difference of the vertical parts is equal 
to the weight of the link; and at least one 
case of motion of a flexible cord can be treated 
by an elementary statical method (see Wave). 
The subject of dynamics of an elastic solid is of 
great complexity. For a slight discussion of the 
more elementary parts, see Elasticity and 
Rigidity. 

Dynamite and other ‘High' Explosives. 

As early as 1534 mention appears in a work 
termed Buclisenmeystereif printed at Frankfort- 
on-the-Main, of an explosive liqrrid formed by a 
mixture of six parts of nitric acid, two parts of 
sulphuric acid, three parts of liquid ammonia, and 
two parts of oleum oenedictum — a crude tar-oil. 
Next there is a descrmtion of aurum fulminans, or 
fulminating gold, in Fepys^s Diary, under the date 
November 11 , 1663, as a powerful explosive ; while 
Berthollet, in 1786, discovered potassium chlorate 
f( KCIO3), endeavoured, until a disastrous ex- 
plosion occurred, to use it to form a gunpowder. In 
1800 Howard investigated the fulminates, and was 
severely injured while doing so. The articles on 
Gun-cotton and Nitro-glycerine give further details 
‘of the progress in the discovery of explosives. The 
wonderful results obtainable by detonation of 
nitro-glycerine and gun-cotton, as compared with 
the explosion of gunpowder, gave an immense 
impetus to research into the nitration of many 
organic substances, with the result that the num- 
ber of explosive compounds and mixtures known 
is now very great, and grows annually. 

The meaning of the term detonation has been 
explained under Gun-cotton, but it will be well to 
touch briefly here on the fundamental difference 
between an explosive mixture, such as gunpowder 
containing no ingredient which is itself detonatable, 
and an explosive emwpound, such as nitro-glyceiine, 
and the other nitvo-compounds which will be dealt 
Avith in this article. This difference is due to the 
very intimate and regular contact of the constituent 
atoms of the molecule of an explosive compound 
and the comparative coarseness of the most care- 
fully made mechanical mixture. The explosive 
combination of the vaiious elements of the com- 
pound can therefore take place enormously faster 
than can be the case with the constituents of a 
mixture such as gunpoAvder, Avhich is quite incap- 
able of detonation. If, however, the potassium 
nitrate of gunpowder be replaced by potassium 
chlorate (which can be detonated by itself, though 
with difficulty ), a detonating explosive is produced. 
Ume Anolence of this and other detonating mixtures 
of a similar character will, however, be affected by 
the intimacy of the mixtum of the ingredients. 
Detonating explosives are termed ‘high ' explosives, 
•^d are of course only used for disruptive purposes. 
Their special feature is the rapidity Avith which the 


Avave of detonation Avill traverse them. This varies 
considerably with the density of the charge and the 
initial detonating impulse. In the most favourable 
circumstances all the detonating compounds Avhich 
are usually employed have velocities of detonation 
of over 20,000 feet per second. No compound or 
mixture Avould rank as a high explosive which has 
a lower velocity of detonation than about 6000 feet 
per second. Too much must not be made of this 
feature, however ; the heat and volume of gas pro- 
duced on detonation are the measures of an explo- 
sive’s poAver. Velocity of detonation enables Uiat 
poAver to be exerted Avith the utmost rapidity and 
violence. 

The number of organic bodies capable of nitra- 
tion to pioduce explosives is very large, but, as the 
result of experiments, the majority have been re- 
jected as too expensive, as lequiiing loo much 
puiification, as giving too sensitive compounds, or 
as requiring an undue amount of nitration to obtain 
the best lesults. As a consequence, the nitro-coni- 
pounds in piaetical use axe not very numeious, 
though the number of explosives, with vaiious 
fancy names, formed by mixing them together 
(with or Avitliout the admixture of non-explosive 
mateiials ) is considerable — some sixty or moi e being 
mentioned in the Annual Reports of H.M. In- 
spectors of Explosives as actually manufactured or 
sold in the Biitish Isles. To mention the nioie 
impoitant of the nitro- compounds, theie aie, of 
the cellulose class, gun-cotton (soluble and in- 
soluble) ; and of the ^ycerine class, nitio-glyceiine. 
The cellulose and glycerine classes, it may be re- 
marked, are sometimes classed together as alcohpls, 
owing to the similar foimation of their nitrates (see 
Gun-cotton and Nitro- glycekine), as compared 
with the true nitro-substitution products about to 
be mentioned. These latter are obtained from the 
so-called aromatic hydrocarbons, benzene (CgHg), 
toluene (C 7 H 8 ), and naphthalene (CioHg), and the 
deiivatives of the first tAvo by hydroxyl (OH ) sub- 
stitution, phenol (CgHgOH), and cresol (C7H7OH), 
to mention only some of the more important. 

These compounds when treated Avith mixtures of 
nitric and sulphuric acids produce nitro, dinitro, 
trinitro, and in some cases tetranitro compounds. 
As in the case of ^in-cotton and nitro-glycerine, 
the sulphuric acid does no more than take up the 
water formed by the chemical reaction, and so 
maintains the strength of the nitric acid* The 
action of the nitric acid (HNO3) on these hydio- 
carbons is usually explained by assuming that one 
or more of the hydrogen (H) atoms in the hydro- 
carbon is replaced by the nitryl group (NO 2 ), with 
the formation of Avater ( HgO), in conibination with 
the hydroxyl (HO) of the nitric acid, which last 
can be Avritten ( OH )NOo instead of HNO3. Thus 
in the ca^e of benzene (^H.) Ave have the forma- 
tion of nitro-benzene ( CgHBN 02 ) as follows : 

C6H6-h(OH)NO 
and for dinitro-benzene 
C 6 He+ 2 ( 0 H)N 05 


2=aH5(N02)-!-Ha0, 

{CA(N02)A: 

S = C6H4(N02)2-f2H20. 


Tnnitro-benzene, C6H3(N02)3, can be similarly 
formed by a large excess of mixed acids. It is 
not much used. 

The specially important compounds of this gi*oup 
are dinitro-benzene, already mentioned, tiinitro- 
toluene, C 7 Hs(NOo) 8 , and trinitro-phenol (picric 
acid), C8H2(N02)80H. All the nitro-snbstitution 
compounds above mentioned are deficient in the 
oxygen needed for the complete combustion of their 
c^bon (C), and on detonation hy themselves give 
off dense^ black smoke. They are therefore usually 
mixed Avith some oxidising substance when used for 
explosives. They are very inert, and need powerful 
detonators to produce detonation. Unless strongly 
confined they Avill not explode on ignition. 
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\ highly iiiiportaut coiax30uiid also is ammonium 
nitrate {jj^H 4 N 03 ). This compound, itself a mild 
explosive when detonated, is very largely used 
mixed with other more powerful explosives — firstly, 
as a reservoir of available oxygen to ensure that the 
actively poisonous gas carbon monoxide ( CO ) shall 
be converted, as far as possible, to the less objection- 
able carbon dioxide (CfOg), which, while it does not 
support life, is not actively poisonous if inhaled ; 
secondly, to cool down the gases of explosion (as 
^its decomposition absorbs heat), and thus produce a 

permitted explosive,' which is one which passes 
the British Home Office test, prior to use in fiery 
mines, of not causing, by its detonation, an ex- 
plosive mixture of coal-gas and air to explode. 
Ammonium nitrate is a constituent of some 70 per 
cent, of these permitted explosives. As it is highly 
deliquescent, the mixtures in which it is used must 
be contained in waterproofed cartridges. A mix- 
ture of tri-nitro-toluene with ammonium nitrate in 
proportions varying from 60 to 20 per cent, of the 
former to 40 to 80 per cent, of the latter, is now 
the hi^h explosive largely used for shell and bomb 
filling in the British service. The mixture is termed 
‘Amatol.* Usually the mixture with 20 per cent, 
of tri-nitro-toluene is used, and is described as 
‘Amatol 80/20.* When closed up in a shell its 
ihygroscopicity is unobjectionable. With 50 to 60 
per cent, of tri-nitro-toluene, and heated up above 
the melting-point of the latter, and kept well mixed, 
the mixture can be poured into shell, as can be done 
with tri-nitro-toluene alone (see below) ; but with 
less than about 50 per cent, of tri-nitro-toluene the 
mixture is put into the shell as a powder, and con- 
solidated by suitable means to a density of about 
1*45. The mixture of the two in^edients can be 
effected by milling cold under rolls, or by mixing 
with stirrers at a temperature of about 100° C. For 
mines ammonium perchlorate (NH4CIO4), mixed 
with a combustible such as wood-meal, was used 
largely in the war of 1914-18. This is a powerful 
hi^ explosive. Explosives with potassium and 
ammonium perchlorate bases, mixed with nitro- 
eompounds, or with a combustible only; are used 
to a considerable extent on the Continent. 

Nitro-glycerine, gun-cotton, and the other ex- 
plosives mentioned, except Picric Acid (q.v.), which 
<is usually employed by itself, may be, and are, 
mixed Ijogether to form special explosives, but the 
following substances are often usecfin the mixtures, 
viz. barium, potassium, and sodium nitrates, as 
absorbents of nitro-glycerine, instead of the ab- 
solutely inert kieselguhr (see below); and when 
this is done, charcoal, wood-pulp, or wood-meal is 
added for combustion by the oxygen they contain. 
See Gitnpowder. 

The composition of some characteristic specially 
named explosives will now be given. 

Dynamite. — Nitro-glycerine 75 per cent., kiesel- 
guhr 25 per cent. Kieselguhr is a silicious earth 
formed chiefly of the minute silicious cells originally 
•containing Diatoms ( q.v.), a group of plants found in 
water, especially in oold climates. The cells, being 
porous, absorb the nitro-glycerine. Although the 

arent of all high explosives, this form of dynamite 

as been superseded by the more powerful forms 
mentioned below. 

Blastmg-GelatiTie. — Nitro-glycerine 93 per cent., 
nitro-cotton 7 per cent. This is probably the most 
powerful explosive in existence. The nitro-glycer- 
ine is absorbed by the soluble gun-cotton, and forms 
with it a substance somewhat like india-rubber. 

Gelignite. — Nitro-glycerine 60 per cent., nitio- 
cotton 4 per cent., potassium nitrate 27 per cent., 
wood-pulp 9 per cent. 

JfojioftcZ,— Nitro-glycerine lO per cent,, ammon- 
ium nitrate 80 per cent., charcoal 9 per cent., 
moisture 1 per cent. . 


BelUte . — Ammonium nitrate 85 per cent., di- 
nitro-benzene 15 per cent. 

Faversham Powder No. 2. — Nitrate of ammon- 
ium 90 per cent., tri-nitro-toluene 9 per cent., 
moisture 1 per cent. 

Ammonium nitrate 86 per cent., 
chloro-dfnitro-benzene ( CgHgCllNOalg) 14 per cent. 
This is di-nitro-benzene, with one atom of chloiine 
(Cl), leplacing one atom of hydiogen. 

Amynonite . — Ammonium nitiate 88 per cent., 
di-nitro-napthalene 12 per cent. 

Of the above, dynamite, blasting-gelatine, and 
gelignite are not ‘permitted* explosives; the re- 
mainder are. 

Mention has been made of picric acid as being used 
by itself for explosive purposes. This is specially 
the case for the filling of shell, for which purpose 
its property of becoming thoioughly liquid at 
251° F. (122° C.) rendeis it very suitable, as in that 
condition it can be poured into the interior of 
the shell. For shell-filling tri-nitro-toluene is also 
Avell suited, as it melts at the lower temperature of 
177° F. (81° C.), and has none of the objectionable 
chemical activity of picric acid leading to the foima- 
tion of dangerous picrates. On the other hand, it 
is slightly less poweiful, and needs a more poweiful 
detonator to start detonation. 

Compared with blasting-gunpowder, the cost of 
high explosives is much greater, their prices varying 
from about two to three times more than that of 
blasting-gunpowder ; but on the other hand, accord- 
ing to their compositions, they are from two to 
three times as poweiful (see Gun-cotton). 

See Treatise on Service Explosives (Official, 1907); 
Manufacture of Exploszves : Twenty Years^ Progress, by 
Guttman (London; Whittaker & Co., 1909); Nitro Ex- 
plosives, by Sandford (London; Crosby, Lockwood, & 
Son, 1906) ; Explosives, by Marshall (London; J. & A. 
Churchill, 1917). 

Bynamo-electric machines are machines 
for generating electric currents by means of the 
relative movement of conductors and magnets. 
Faraday discovered in 1831 that an electric current 
is induced in a conductor when it is moved across 
the pole of a magnet, so that it cuts the lines 
of magnetic force, or (more generally) whenever 
the number of these lines which passes through 
the circuit of the conductor is in any way varied. 
If, for example, a coil of wire, the ends of which 
are connected so that the whole forms a closed 
circuit, be suddenly withdrawn from the pole of a 
magnet, a transient electric current is induced in 
it, while the lines of magnetic force which proceed 
from the pole are ceasing to be present within the 
coil. If the coil be re^aced, a current will again 
be induced, but in the contra^ direction. Simi- 
larly, a transient current is induced if the coil 
be held at rest while the magnet is drawn away ; 
or, again, if the coil be turned round so that the 
direction of the lines of force through it becomes 
reversed, in which case the effect will be twice as 
great as before. Any movement which causes an 
alteration to take place in the amount of magnetic 
induction through the coil produces a transient 
current, the electromotive force of which is propor- 
tional to the rate at which this alteration takes 
place. The whole amount of electricity produced 
IS the same whether the movement be fast or slow- 
When the movement is slow, the current lasts 
longer in proportion as its strength is less. To 
produce the movement requires an exertion of 
mechanical work, which finds its equivalent in the 
energy of the induced current. 

Faraday’s discovery was immediately followed 
by the invention of numerous forms 01 magneto- 
electric machines, as they were then called, in most 
of which a steel horseimoe magnet was made ta 
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rotate over a pair of coils wound on a fixed arma- 
ture, or the armature and coils were made to rotate 
while the magnet was held fixed. Fig. 1 is an 
example of one of these early forms, in which the 

armature, BB, with 
the bobbins, C, D, 
which consist of coils 
wound upon iron 
cores fixed to the 
armature, revolves in 
front of the magnet 
poles, N, S. In every 
half - revolution the 
lines of magnetic 
force through the 
bobbins have their 
direction reversed, 
and a series of tran- 
sient currents are 
conse(g[uently pro- 
duced m the coils. 
These pass to the 
external part of the 
circuit through the 
spring brushes, H, K, 
which make contact 
with a revolving col- 
lector, consisting of 
insulated metallic 
rings on the axle, to 
which the ends, m, 
71, of the coils are 
attached. If m were 
always in contact with H, and n with K, it is 
obvious that each successive transient current 
would take the direction opposite to its predecessor 
— the direction of the cunent would alternate at 
every half-revolution. On the other hand, it is 
easy, by splitting the rings, to arrange the collector 
so that H is in contact with m for 
haH a revolution, and then with n 
for the other half, while K is in con- 
tact first with 71, and then with m, 
with the effect that the successive 
currents all have the same direction 
in the external portion of the circuit. 
The collector is then called a com- 
mutator. A simple form ojf com- 
mutatoi is shown m fig. 2. 

An ideally simple form of dynamo 
is represented diagrammatically in 
fig. 3, which represents a conductor 
consisting of a single loop of wire revolving in 
the magnetic field between the poles of a magnet, 
NS, so that at every half-revolution the lines of 
force have their direction of passing through the 
loop reversed, and a series of transient currents is 
consequently induced in the loop. Here, again, a 

commutator is 
required if the 
currents are 
to have one 
continuous 
direction in the 
external portion 
of the circuit. 
In the position 
sketched (by 
full lines), the 



Fig. 2. 



Fig. 3. 


side, a, of the rectangular loop is cutting the’ lines 
of force in one direction, and the side, 6, is cutting 
them in the other, and both these movements are 
cqntribuiang to produce electromotive force in one 
dmection round the loop; the other two sides (i.e. 
the front and the back) of the loop do not cut 
Imes of force, and therefore do not contribute to 
the production of electromotive force. As the loop 
approaches the vertical position (shown by dotted 


lines), the component motion of the sides across 
the lines of magnetic force becomes reduced, arm 
the electromotive force diminishes, till, at the 
vertical position, it disappears entirely, for theie 
the sides of the loop are moving (at the instant) 
aJong the lines of force. After that they begin to 
cut the lines of force again, but in the reverse direc- 
tion, and an electromotive force opposite to the 
last begins to act, which reaches its maximum 
when the coil is again horizontal. The same vaiia- 
tions are repeated as the coil turns through the 
remaining half of its revolution. The strength of* 
the current follows similar fluctuations, being deter- 
mined by the electromotive force and by the resist- 
ance of the circuit, including the resistance of the 
revolving loop itself. 

The elect of the revolving conductor in produc- 
ing electromotive force may be increased (1) by 
increasing the speed of rotation; (2) by forming 
the loop with more than one turn of wire so as to 
make a coil, the whole effect is then the sum of 
the effects due to the individual turns; (3) by 
strengthening the magnetic field. One very im- 
portant method of domg this is to furnish the 
revolving coil with an iron cqie, the effect of which 
is to increase the magnetic induction through the 
loop, across the space from pole to pole, by provid- 
ing an easier path for the lines of magnetic force to 
cross this gap. In early dynamos the armature 
(as the revolving-piece is 
called ) frequently consisted 
of a coil of many turns 
wound on an iron core, in 
the manner illustrated by 
fig. 4, which shows in sec- 
tion the simple shuttle- 
wound armature intro- 
duced by Siemens in 1866. 

The ends of the coil were 

brought to a commutator like that of fig. 2, and 
the effect was to produce currents which were uni- 
form in direction. They were, however*, very far 
from uniform in strength, varying from zero to a 
maximum twice in every revolution of the shaft. 

In the early dynamos permanent steel magnets 
were used to produce the field in which the arma- 
ture moved, but it was soon recognised that electro- 
magnets might be employed instead, and in 1863 
Mr Wilde introduced a machine with large electro- 
magnets, which were excited by a small auxiliary 
armature revolving between the poles of a per- 
manent magnet. Before this it had been proposed 
in machines with permanent magnets to supple- 
ment the magnetism when the machine was in action, 
by having coils wound upon the magnets, and by 
allowing the current produced in the machine itself 
to pass through these coils. It was not till 1867, 
however, that it became known that steel magnets 
were wholly unnecessary, and that dynamos with 
electro-magnets might be made entirely self-excit- 
ing. Even when the cores of the electro-magnets 
are of soft iron, there is enough residual magnetism 
to initiate a feeble current ; this develops more mag- 
netism, which in its turn develops more current, 
and so the process goes on until full magnetisation 
is reached. The principle of self-excitation was 
enunciated independently, and almost simultane- 
ously, by Wheatstone, Werner Siemens, and S. A. 
Variey; it is now made use of in all except the 
smallest machines. The term ‘dynamo-electric* 
was at first applied to distinguish those machines 
which were self-exciting from ‘magneto-electric* 
machines, which had permanent magnets to give 
the field ; hut this distinction is no longer main- 
tained, and the name ‘ dynamo * is now used in the 
wider sense defined above. 

An extremely important step in the development 
of the dynamo was taken in 1870 hy Gramme, who 
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introduced a form of armature which, for the first 
time, gave a current not merely continuous in 
direction, hut also sensibly uniform in strength. 
The Gramme ring armature is shown diagram- 
matically in fig. 5. It consists of a ring-shaped 

iron core, re- 
volving in 
the magnetic 
field, and 
having a 
series of coils, 
A, B, C, &c. , 
wound upon 
it. These 
are joined to 
one another 
in a continu- 
ous series, 
and also to 
- the insulated 

se^ents of 

a commutator, a, 6, c, which revolves with the ring, 
and from which the current is taken by brushes, 
H, K. Consider now the action of the field in pro- 
ducing electromotive force in any one of the coils, 
such as A. Near the place in which it is sketched, 
the coil A is moving in a direction parallel, or 
nearly parallel, to the unes of force, and, therefore, 
is having little or no electromotive force induced in 
it. But by the time the ring has made half a 
revolution, the same coil will have the lines of force 
within it reversed. Between these two positions, 
therefore, there must have been a generation of 
electromotive force, and this will in fact be going 
on most actively half-way between the two places. 
The coil C is at present the most active contributor 
of electromotive force, but B and D, the coils lying 
in front of and behind it, are also contributing a 
share, and the whole electromotive force between 
A and E, so far as that side of the ling is con- 
cerned, will be the sum of the several effects due to 
all the cods from A to E. A little consideration will 
show that the same action is going on on the other 
side of the ring, so that if the brushes be applied at 
a and e they will take off to the external portion of 
the circuit a current, half of which is contributed 
by one side, and half by the other side of the ring, 
the two sides acting like two groups of battery cells 
arranged in parallel and of equal resistance and 
equal electromotive force. The whole electromotive 
force in the armature is the same as that produced 
by the coils on one side alone, but the internal 
resistance is halved by the division of the current be- 
tween the two sides. In actual Gramme armatures, 
the number of coils on the ring is very much neater 
than the number shown in the sketch, and each 
brush is made wide enough where it presses on the 
commutator to touch two of the segments at once. 
Hence the current is never interrupted, and the 
fluctuations in its strength, which occur as one 
segment passes out of contact and another comes 
in, may be made almost indefinitely small. As 
each coil passes, it is for the instant short-circuited 
through the brush, and this would give rise to a 
waste of energy in the coil and to sparking at the 
brushes, were it not that the brushes are set to 
bear on the commutator at the points where the 
development of electromotive force in the coiTe- 
sponding pair of coils is a minimum. These 
neutral pomts, as they are called, are not exactly 
midway Ibetween S and N, but are in advance of 
that position in consequence of the magnetic field 
withm the ring being distorted through the action 
of the currents in the armature coils. Hence the 
brushes require to have what is called ‘lead,’ and 
this lead has in general to be adjusted whenever 
the output of the machine is considerably varied, 
more lead being needed if it happen that the arma- 
166 


ture current is increased while the field magnets 
remain of constant, or nearly constant, strength 
As it often happens, especially in the case of a 
dynamo supplying power for traction purposes, 
that the deinand for current is liable to severe 
fluctuations, it is« obviously a great advantage to 
have a machine which will work sparklessly at all 
loads without the necessity of alteiing the adjust- 
ment of the brushes. Yaiious expedients have 
been introduced with this end in view, chief among 
which^ are ( 1 ) carbon brushes, the high resistance 
of which checks the rush of current in the short- 
circuited coils; (2) small auxiliary poles, called 
‘interpoles,’ midway between the mam poles, ex- 
cited by series coils, which supply a reversing field 
equivalent to giving lead to the brushes appropriate 
to every load; (3) compensating series windings, 
aiianged to neutralise the distorting effect of the 
ai mature current. 

A small practical Gramme dynamo of an early 
form is shown in fig. 6. In this example two field- 
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magnets conspire to produce a noith pole at N, 
and two others to produce a south pole at S. The 
commutator is a seiies of copper bars mounted on 
an insulating hub fixed to the shaft, and separated 
from one another by thin stiips of mica oi other 
msulating material ; these bars have radial pro- 
jections, which are soldered to the junctions of 
successive armature coils. Each brush consists of 
a flat bundle of copper wires pressed lightly against 



7. 


the commutator by a spring. The core of the 
armature is a ring made up of many turns of soft 
iron wire, on which Insulated copper wire is wound 
to foim the coils. It is essential that the core of 
the armature should not be solid, for in that case 
cm I exits would be developed in the substance of 
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the moving iron itself to such an extent as very 
seriously to impair the efficiency of the machine. 
Hence the core of dynamo armatures is always 
subdivided, by being made up either of wire, or 
moie usually of tiiin plates more or less carefully 
insulated from one another. Fig. 7 shows the 
armature of a small Gramme dynamo, removed 
fiom its place between the pole-pieces. 

Two years after the introduction of the ring 
armature by Gramme, it was shown by Von Hefner 
Alteneck that the Siemens armature (fig. 4) might 
be modified so that it also should give continuous 
currents of practically constant strength. In the 
original Siemens armature there was hut one coil, 
all Avound parallel to one plane, and the current 
fiuctuated from nothing to a maximum in every 
half-revolution. In the modified form the coil is 
divided into many parts, which are wound over 
the same core, but in a seiies of difierent planes, 
the plane of each successive coil being a little 
inclined to the plane of the coil befoie it. The 
coils are all joined in series, and their junctions are 
connected to the bars of a commutator just as in 
the Gramme ring. The Siemens- Alteneck or drum 
armature may, in fact, be compared to a Gramme 
armature, in which the coils, instead of being 
wound on successive portions of a ring, are all 
wound on one piece of core, preserving, however, 
the angular position they would have in the ring. 
Their action depends on their angular motion, and 
is thei efore the same in both cases. As the drum 
revolves, that coil’ which is passing the neutral 
plane (viz. the plane perpendicular to the lines of 
force ) is for the moment inoperative, and the brushes 
are set to touch those bars of the commutator 
that are connected with it. The other coils are 
more or less operative, the most active contributor 
of electromotive force being that one which is for 
the moment perpendicular to the neutral plane. 
The electrical effects in drum and in ring armatures 
are the same. Nearly all modern continuous 
current dynamos have drum armatures of the kind 
shown in fig, 8, mainly on account of the convenient 
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mechanical construction which can then be adopted. 
The core consists of a laige number of discs of 
annealed sheet -steel with slots punched out at 
regular intervals lound the periphery. At intervals 
of every two or three inches, air-ducts some half-inch 
wide are left between the plates through which the 
I'otation causes air to circulate. These ducts are 
useless so far as the transmission of magnetic lines 
is concerned, but are invaluable for keeping the 
armature cool. The winding consists of a number 
of precisely similar coils of insulated copper wire, 
braid, or strip wound on a foimet, and then taped 
and varnished. Some idea of the peculiar shape of 
these coils will be gathered from fig. 9. They are 
inserted two-deep in each slot in such a way that 
each coil has one straight limb at the bottom of a 
slot, and the other straight limb at the top of a 
slot a certain number of slots in advance of the 
first slot. The coils ave kept in place by wire 
bound round the periphery, or by ivooden wedges 
diiven into grooves at the tops of the slots, atid 
the free ends of the coils are soldered to lugs 
attached to each commutator segment. The com- 


mutatoi segments are of hard -drawn copper, and 
are insulated fiom each other by piepaved mica of 
the same hardness as the copper, so that the surface 
under the brushes wears down evenly. The seg- 
ments aie held in place by V clamping -lings 
insulated with mica. The holts for di awing these 
togethei can be seen spaced at intervals lound tlie 
shaft. 

An important element in the classification of 
dynamos is the manner in which magnetism is 




induced in the field-magnets. These may of course 
be excited from an independent source of electri- 
city ; but when the machine is self-exciting, theie 
are tluee important alternative methods. In the 
early machines the coils on the field-magnets weie 
connected in series with the external part of the 
circuit, and con&e<][uently the whole cuirent j)io- 
duced by the machine passed through both. This 
arrangement is distinguished as series winding ^ and 
is shown diagrammatically in fig. 10. It was liist 
pointed out by Wheatstone, in 1867, that the 
magnet coils, instead of being put in seiies with 
the external conductor, might be aiianged as a 
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Fig. 11. 


shunt to it, thereby forming an alternative path 
through which a portion only of the current would 
pass. In this arrangement, which is called shunt 
windmg (fig. 11), the magnet coils consist of many 
turns of comparatively fine wire, so that they may 
not divert an excessive quantity of current from 
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the external circuit. Finally, in compound winding 
(fig. 12) the two previous methods are combined. 
The field-magnets are wound with two coils ; one 
of these (which is short and thick) is connected in 
series with the external circuit, and the other 
(which is long and fine) 
is connected as a shunt 
to it. This plan appears 
to have been fiist used 
by Varley in 1876, and 
afterwards by Brush, 
who pointed out that it, 
along with simple shunt 
winding, has the advan- 
tage of maintaining the 
magnetic field even when 
the external ciicuit is 
interrupted. It has, 
however, when properly 
applied, another and 
more important meiit, 
as will appear below. 

In a series-wound 
dynamo the magnets do 
not become excited if the 
Fig. 12. external circuit is open, 

and become only feebly 
excited when the external resistance is high. 
Let the external resistance be reduced, while the 
armature is forced to turn at the same speed. The 
current will now increase, producing a stronger 
magnetic field ; the electromotive force is therefoz*e 
greater than before. A curve drawn to show the 
relation between the current and the difference 
of potential between the terminals of the machine 
(which is a little short of the full electromotive 
force, in consequence of the resistance of that 
part of the circuit which is within the machine 

itself) will in its 
early portion rise 
fast as the cur- 
rent increases, in 
consequence of 
the rapid aug- 
mentation of the 
magnetic field. 
Such a curve is 
called the charac- 
teristic curve of 
the machine, and 
is shown at AA 
in fig. 13. If we 
continue to in- 
crease the current 
by further reduc- 
ing the external 
resistance, the 
magnets tend to 
become satu- 
rated, and finally 
even have their 
magnetism some- 
what weakened 
on account of 
the influence of 
the currents in the armature coils. Further, 
the loss of potential, through internal resistance, 
becomes more considerable. The difference of 
potential between the terminals accordingly passes 
a maximum, and becomes considerably reduced 
when the current is much augmented, as appears 
in fig. 13. The characteristic curve for a shunt- 
wound dynamo is shown at BB in the same 
figure. Here the strength of the magnetic field is 
nearly constant, but decreases a little when the 
machine is giving much current, partly because 
the current in the shunt circuit is then somewhat 
reduced, and partly because the current in the 


armature coils tend.s to oppose the magnetisation. 
Hence the potential falls oft' as the curieiit inci eases. 
This fall will, however, be slight if the resistance of 
the armatuie is very low and if the field-magnets 
are very stiong, and under these conditions a 
shunt-wound dynamo will give a neaily constant 
dift'eience of potential whether much or little cui i ent 
be taken from it, provided, of course, that the speed 
remain unchanged. To make the dift'eience of 
potential inoie exactly constant, it is necessaiy 
that the magnetic field should become stronger 
when the machine is giving much current, and 
compound winding achieves this. A compound- 
wound dynamo may be legaided as a shunt machine 
in which the action of the shunt winding is supple- 
mented by that of a series coil on the magnets. 
When the machine is running on open circuit, the 
shunt coil alone is opeiative ; as the cun ent taken 
fiom the machine is increased, the seiies coil pro- 
duces a larger and larger supplementary effect on 
the magnets, and by choosing a piopei number 
of series windings, their effect may be made to 
neutralise with great exactness the droop in the 
characteristic curve which would occm if the shunt 
coil were the only source of magnetism. Compound 
machines wound for constant potential give a neaily 
straight hoiizontal line for their characteiistic ; CC 
in fig. 13 is an actual example. By making the 
seiies coil more influential, so that the potential at 
the terminals rises slightly as the current iuci eases, 
the machine may be compound-wound to give 
constant potential at the ends of long leading- wires 
by which the cuiient is conducted to a distance. 

Seiies- wound dynamos were at one time largely 
employed for electiic lighting by arc lamps. Shunt 
machines are the most suitable for charging storage 
batteries and for electro-plating. 

Fig. 14 illustrates the front and rear of a Westing- 
house generator (with shaft removed) for coupling 


Fig. 14. 

direct to a reciprocating engine, which gives a 
good idea of the modem way of constiucting 
such machines. The rear view shows that the 
magnetic circuit consists of eight poles projecting 
inwards from a circular yoke. The series v/inding, 
consisting of a few turns of flat copper strip wound 
on edge, is seen enveloping the poles next to the 
yoke. The large rectangular coils at the tips of 
the poles, consisting of a large number of turns 
of comparatively fine wiie, constitute the shunt 
winding. Turning to the front view, we notice a 
ring carrying the eight brush-anns, which may be 
rocked through a small angle by means of the 
hand- wheel provided for the purpose. The brushes 
consist of rectangular blocks of carbon set normal 
to the surface of the commutator, and kept lightly 
pressing upon it by springs, the strength of whiclx 
can be adjusted. Just as the polarity of the 
magnets is alternately north and south, so the 
polarity of the brush- arms is alternately positive 
and negative. Cross connections are provided 
which join up electrically each group of brushes of 
the same polarity, and flexible leads bring the 
current from each group to a terminal block fixed 
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at the side of the machine. It will be noticed that 
the armature spider on which the laminations are 
carried is hollowed out so that air may freely enter, 
to be afterwards whiiled through the air-ducts in 
the armature core, of which mention has already 
been made. 

The rise of the steam-turbine to its present 
impoitant position as a prime mover has exercised 
a profound influence on dynamo constmction, and 
has necessitated the development of a distinct class 
of electiic generator to suit the very high speed of 
rotation. Two difficulties have to be overcome; 
(1) to make the armatuie and commutator strong 
enough to^'esist the enoimous centrifugal forces to 
which these are subjected ; (2) to prevent sparking 
at the commutator due to the very rapid rate at 
which the current has to be revei’sed in the arma- 
ture coils, and the large difference of potential 
existing between adjacent commutator segments. 

In recent years, due to the expansion that has 
taken place in the area over which central stations 
distribute electricity, the alternating current 
dynamo or ‘ alternator * has more and more taken 
the place of the direct current dynamo for con- 
verting the mechanical energy of the prime mover 
into electrical eneigy. This is because there is 
difficulty in getting any machine with a com- 
mutator to work satisfactorily Avhen the potential 
difference between the brushes exceeds, say, 1000 
volts, and because with alternating cm rents the 



Pig. 15. 


static transformer (see article on Electric Light) 
affoids such an easy and efficient means of raising 
or lowering the piessuie. 

In early forms of alternating dynamo the arma- 
ture usually consisted of a gi*oup of coils, joined in 
paiallel or series, attached to a disc which revolves 
in the space between a coi responding gioup of 
pairs of magnet poles, so that rapidly alternating 
transient currents are induced as the cpils pass the 
successive^ poles, and these currents pass to the 
external circuit through a simple collector which is 
not a commutator. 

Figs. 15 and 16 show the stator and rotor of a 
three-phase alternator, designed for coupling direct 
to a steam-turbine. It will be seen tnat in this 
case, as is now usual in large machines, the arma- 
ture is situated outside and is fixed, and a high 
pressure is induced in the windings by foux field- 
magnet poles, which rotate wiEhin them at a speed 
of some 1500 revolutions per minute. The cuiieut 


ior exciting the magnets is here obtained from a 
small low- tension continuous cunent dynamo fixed 
at the far end of the shaft, and is led into the field- 
winding by means of a couple of collector rings 



Fig. 16. 


(not shown in fig. 16). Interesting mechanical 
features of the lotor are the very massive end- 
brackets and diagonal struts necessary to prevent 
the field-winding bulging under the high centrifugal 
forces to which it is subjected. Tlie elaborate 
provision made for ventilating both stator and 
rotor should also be noticed. The so-called salient 
pole construction of fig. 16 is now largely confined 
to rotors of 6 poles or more di’iven by Avator tur- 
bines. When the prime mover is a steam tuibiue 
it is important in the interests of econoxuy of steam 
to employ the highest possible speed. Now the 
field system cannot have less than 2 poles, Avhich 
for a standard frequency of 50 cycles per second 
means a speed of 3000 r.p.m. This plan is found 
practicable xxp to oxitputs of 20,000 k. v.a. For still 
larger units recourse is had to a 4- pole design turn- 
ing at 1500 r.p.m. In these large high-speed turbo- 
alternators the revolving field is of the non-salient 
or cylindrical type — i.e. the magnetising coils are 
embedded in slots someAvhat after the fashion of a 
d.c. armature, except that the slots are grouped 
between the pole centres instead of being evenly 
spaced all round the circumference. In alternate 
current dynamos, the i elation between the stxength 
of the current and electromotive force induced in the 
moving coils depends not merely on the resistance 
of the circuit, but also on its coefficient of self- 
induction, which has the effect of making the 
maximum of strength in each transient current 
lag behind the maximum of electromotive force. 
It was shown experimentally^ and theoretically, by 
Adams and Hopkinson, that in consequence of self- 
induction two similar alternate current niachines- 
driven independently, but started at the same speed, 
and connected in parallel, Avill control one another, 
so that the phases of the cuxTents Avill continue to 
agree, and in alternating current generating stations 
it is usual to find several machines running in 
parallel in this way. 

Dynamos, of whatever type, may be regarded as 
macliines for converting energy from a mechanical 
into an electrical form, and from this point of view 
a matter of prime importance is what is called the 
efficiency of the machine, which is the ratio of the 
electrical poAver the dynamo gives off, available for 
use outside the machine, to the power used to drive 
the machine. The electrical energy given off falls 
short of the mechanical eneigy absorbed, in conse- 
quence of (1) mechanical friction ; (2) the genera- 
tion of eddy currents, to be prevented as much as 
possible by laminating the iron covp of the arma- 
ture ; (3) magnetic friction or ‘ hysteresis,’ by which 
eyeij reversal of magnetism in tlie iron causes 
dissipation of energy, apart from the production 
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of eddy currents; (4) the energy consumed in 
maintaining the magnetic field ; and (5) the heat- 
ing of the armature in conseq[uence of tlie lesistance 
of its own coils. The aggiegate effect of these 
sources of loss is that some 85 to 95 per cent, of the 
driving-power ( according to the size of the machine ) 
is available as electric energy in the external circuit. 
The efficiency of high-pressure turbo-alternators is 
remarkably high, often exceeding 97 per cent, in 
the larger sizes. 

The Dynamo as a Motor . — Just as a conductor 
when made to move across the lines of magnetic 
force has a current generated in it, so when a 
current is made to pass along a conductor placed 
in a magnetic field, the conductor tends to move 
across the field in the direction which would reduce 
the current by inducing an opposing electromotive 
force. Even before Faraday^s discovery of the 
induction of current in a conductor by its move- 
ment in a magnetic field, he had shown (in 1821) 
that the reverse process was possible, and soon 
af terwards various forms of magneto-electric engines 
were devised by Barlow and Sturgeon, and later 
by Ritchie, Henry, Dal Negio, Joule, and others, 
which employed electric currents to do mechanical 
work on a small scale. In 1838 Jacobi constructed 
an electric motor of sufficient power to propel a 
small boat, using a group of electro-magnets, which 
revolved on a disc between opposite groups of other 
electro -magnets, which were fixed. Some time 
before the application of the rijig- armature to 
dynamos by Grramme, it had been used in a motor 
by Pacinotti, and the principle had been explicitly 
stated that any electric motor might be used to 
produce currents, but it was not until Gramme’s 
time that the full significance of this principle was 
generally recognised. The action of the dynamo 
is in fact reversible ; the same machine which con- 
verts mechanical into electrical energy will serve 
the opposite function equally well. Power may 
therefore be conveyed to any distance by using a 
dynamo to produce currents, conducting these to 
tne distant spot, and utilising them there to pro- 
duce mechanical effect by means of another dynamo 
acting as a motor. 

Just as there are series, shunt, and compound 
wound dynamos, so there are series, shunt, and 
compound wound motoi’s, each of which possesses 
its own sphere of usefulness. With a constant 
electromotive force applied at the terminals, a 
shunt-wound motor tends to rotate at a nearly 
constant speed at all loads, which makes it suitable 
for driving machine tools, textile machinery, and 
the like, where a constant speed of rotation is 
required. In series and compound wound motors, 
on the other hand, the speed under similar circum- 
stances falls off when the load increases, which 
fact renders them suitable for traction purposes, 
cranes, &c., where it is advantageous that a heavy 
load should be overcome at a reduced speed. The 
powerful torque which these last-mentioned motors 
exert at starting also renders them specially 
valuable for all classes of work in which the motor 
has to be frequently started with the load on. 

The factors controlling the current passing 
through the winding of a motor are (1) the im- 
pressed electromotive force, (2) the resistance of 
the winding, (3) the^ opposing or so-called ^back 
electromotive force’ induced in the conductors in 
virtue of the rate at which they are cutting magnetic 
lines of force. When the armature is at rest item 
(3) is zero, and consequently an abnormally large 
• current tends to flow when the current is first 
switched on. To prevent this rush of current at 
starting, an external resistance has to be intro- 
duced, which is cut out slowly as the speed ( and 
consequently the back electromotive force ) rises. 

Altei-nate current dynamos form fairly efficient 


motois when driven by alternate currents ; they 
require to be started in synchronism with the 
impulses leceived fiom the geneiating machine, but 
once started they tend to remain in synchronism. 

The motor which is most extensively used with 
polyphase currents, however, is of a totally different 
typ®> called the induction motor. Its development 
dates from the discovery of the possibility of pio- 
ducing lotating waves of magnetic flux by means 
of polyphase curients, made by Ferraiis (1886) and 
by Tesla ( 1888), in such a manner that a continuous 




turning effect is produced between a stationary 
winding, called the stator, and a rotating member, 
called tne rotor. 

An elementary conception of the so - called 
‘ rotating field ’ produced can be obtained by tracing 
step by step the magnetic field induced in a soft 
iron ring (fig. 17), when two coils (A A' and BB'), 
whose axes are at right angles, are tiaversed by 
alternating currents diffezing by a right angle in 

E hase. The two sine curves at the top of the same 
gure, marked phase A and phase B respectively, 
have been drawn to represent these two currents 
throughout a complete cycle. At the instant which 
we will designate ( 1 ) the current in phase A has 
its maximum positive value, flowing in the direc- 
tion indicated by the arrow-heads. The induced 
magnetic field will be such that a north pole is 
produced at the top and a south pole at the bottom, 
as indicated by the letters N and S. The current 
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in phase B, being zero at the moiueiit, is without 
magnetic etfect. At the instant (3) the current in 
phase A has vanished, but now the current in 
phase B has risen to its maximum positive value, 
and consequently the new axis of magnetism is 
horizontal with poles as indicated by the ietteis 
N and S. Returning now to the intermediate 
instant (2), a reduced cuirent is seen to be flowing 
in at A and out at A' as at instant (1), simul- 
taneously with a reduced current flowing in at B 
and out at B' as at instant (3). The resultant 
magnetic effect is evidently to induce north and 
south poles at positions intermediate between 
corresponding positions of these poles at instants 
(1) and (3). Enough has now been said to make 
it clear that the magnetism travels round gradually 

through a quad- 
rant between the 
instants ( 1 ) and 
(3); and, as in- 
dicated in the 
figure, it travels 
through another 
q^uadrant between 
the instants (3) 
and (5), complet- 
ing a revolution 
in the time taken 
for eithei phase 
of the supply cui- 
rent to make a 
complete peiiod. 
A precisely simi- 
Fig. 18. lav effect is ob- 

tainable when the 
iron ring carries three coils traversed by three- 
phase currents. 

In actual induction motors the soft iron ring is 
replaced by an assemblage of annular punchings 
mounted in a hollow cylindiical frame (see fig. 18). 
The winding is situated in slots punched at regular 
intervals round the internal periphery of the lami- 
nations. The rotor (fig. 19) consists in this case 
of a core built up of sheet-steel punchings, and 
thieaded all round the periphery by a number of 
stout copper bars riveted back and front to heavy 
end rings of copper or brass. From the resemblance 
of the construction, this type of rotor is called a 
*squinel cage.’ 

When current is first switched on to the stator 
winding, large currents are induced in the bars of 

the rotor in the 
same way as cur- 
rents are induced 
in the secondary 
winding of a trans- 
former (see Elec- 
tric Lighting) 
by the passage of 
an alternating cur- 
rent in the primary. 
The electro - mag • 
Fig. 19. netic effect between 

the current in the 
copper bars of the rotor and the rotating field of the 
stator causes the rotor to i evolve in the same direc- 
tion as the field until a speed is attained only slightly 
less than that of the rotating field itself. An attrac- 
tive feature of this type of motor is the absence of 
commutator, brushes, and all rubbing contacts. 
As regards efficiency, there is practically no differ- 
ence between that of an induction motor and of a 
continuous current motor of the same output. A 
disadvantage of the squirrel-cage type is that if the 
rotor is designed to have a good efficiency at full 
,load, a large current is taken at starting, and, in 
spite of this, the turning moment or ‘torque’ 
produced may be insufficient to start the motor. 


In such cases it is necessary to make the motor 
drive through some foiin of clutch by means of 
which the rotor is enabled to attain full speed 
before the load is thrown on. A satisfactory method 
of controlling the speed is also difficult to secuie. 

A good starting torque and an easy means of 
controlling the speed can be obtained by employing 
a ‘ wound ’ rotor with slip rings, but this m*eans 
introducing rubbing contacts, and the performance 
at 1 educed speeds is uneconomical. 

Induction motors can also he made^ which will 
Opel ate on single-phase circuits, but in this ease 
the magnetic field does not rotate, but only pulsates, 
so that it requires some special device to make the 
motor self-starting. In fact, the turning effect in 
a single-phase, two-phase, and three-phase induction 
motor is analogous to the turning moment experi- 
enced by the shaft of an engine operated by a single 
crank, two cranks at right angles, and three cianks 
at 120® respectively. 

Reluming for a moment to the consideration of the 
continuous-current series motor, a little consideia- 
tioii will suffice to show that this motor may also 
be opeiated by a single-phase alternating current, 
for at each reversal the direction of the cm rent is 
changed both in the aimature and the field, and 
consequently the turning moment expeiienced by 
the armature is always in the same diiection. 
Working on these lines, the Westinghonse Oompany 
have produced a single-phase series moioi which 
has been successfully applied for traction pm poses j 
and the Oerlikon Company and Messis i?^iemens 
have also brought out series motors with com- 
mutating poles. 

Another type of motor for single-phase alternat- 
ing current, also using a commutator, is the ‘re- 
pulsion motor’ originally invented by Professor 
Elihu Thomson in 1887. An improved com])en- 
sated motor of this type has been adopted bj^ the 
Southern Railway for propelling tlie trains on the 
electrified sections of their system (see Electric 
Railway). 

See Elbctrio Light, Electeic Railway, Tramways; 
and for the utilisation of water-power, ALUMINIUM, 
FoYBBS, Niagara. On the theory ot dynamos, see papers 
by J. Hopkinson (P?’oc. Inat. Mevh. Bny. 1879-80), in 
which were explained the construction and uses of curves, 
such as those of fig. 13 ( afterwards called characteristic 
curves by Beprez) ; by J. and E. Hopkinson [Phil. Trans. 
1886), in which it was shown how the strength of the 
field and the performance generally of a dynaiuo might 
be predicted by calculation of the induction in the mag- 
netic circuit of the machine. See articles in Proc. Inst. 
Elect. Eng.y The Electrician, &c.; 0, C. Hawkins, 
Dynamo Electric Machinery ; H. M. Hobart, Electric 
Motors; Miles Walker, Specification ani. Design of 
Dynamo Electric Machinery; E. Hausnian, Dynamo 
Electric Machinery ; A. T. Lover, Electric Motors awd 
Control Systems W. J. Maocall, Continuous Current 
Electrical Engineering ; also A Itemating Current Eleo^ 
trical Engineering by the same author ; J. F. 0. Snell, 
Power House Design. 

Dynamoin'etary originally an instrument for 
measuring force, such as the pull exerted by a 
horse in drawing a cart; but the name is now 
usually given to instruments for measuxing power. 
A friction biake, for example, applied to a drum 
on the shaft of a steam-engine, may be arranged 
so that it measures the rate at which the engine 
is doing work on the brake : the device tlien 
forms an ahsorpti<yn dynamometer. There ai*e also 
various transmission d/ynamometers which measure 
the power conveyed by a belt or by a shaft without 
absorbing it. 

Byne. See Force. 

Byotheletism* See Christ. 
Byrrhachium, See Dijrazzo. 

Bysart, an old -fashioned, seaport of Fife, on the 
Firth of Forth, 2J miles NE. of Kirkcaldy. It owes 
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its name (Lat. dmvtmn, ‘a solitude’) to St Serfs 
cave near Dysart House, Lord Eosslyn’s seat ; was 
a thriving place prior to the Union ; and now has 
some textile manufactures and collieries. James V. 
made it a royal burgh, and with Kirkcaldy, Burnt- 
island, Kinghorn, and Buckhaven, Methil, and 
Ttmeiieven, it returns one member to parliament. 
Pop. of royal burgh ( 1851 ) 1610 ; ( 1891 ) 3022 ; ( 1921 ) 
4598. 

Dyscrasia (Gi*. ‘difficult,’ and/cr^is, ‘a 
mixture ’), a pathological term much used by some 
authorities to indicate an altered condition of the 
blood and fluids of the system, leading to consti- 
tutional diseases, as dropsy, cancer, deliiium tre- 
mens, &c. See Cachexia and Diathesis. 

Dysentery (Gr. dys-^ ‘difficult,’ and mterm, 
‘tlie intestine’) is the name applied to disease 
characterised by pain in the aMomen, frequent 
and painful efforts to evacuate the contents of the 
lower bowel, resulting in the passage of small but 
usually bloody and slimy stools, and produced by 
severe inflammation of the large intestine. Till a 
few years ago, it was believed to be one definite 
disease ; it is now known that the conditions above 
described may be produced by many different 
causes, so that under one name numerous distinct 
diseases are included. Far the most important of 
these are bacillary and amoebic dysentery, produced 
by the presence in the intestines of a bacillus and 
an amoeba respectively. 

Dysenteric diseases are much more prevalent in 
tropical than in temperate countries, out are apt 
to appear even in the latter under bad hygienic 
conditions (bad drainage and water-supply, over- 
crowding, unsatisfactory feeding, &c.), and there- 
fore especially in time of war. 

Dysentery may begin suddenly and severely, 
sometimes with a rapidly fatal issue, or gradually 
and insidiously ; it may be readily curable, or it 
may become chronic and persist for years ; it may 
occur in isolated cases, usually of a mild type, or 
may give rise to extensive and fatal epidemics. 
The most important complication is abscess of the 
liver, which is frequent m amoebic dysentery, and 
very rarely met with in Great Britain, except in 
those who have contracted it in the tropics. At 
the commencement of an attack the patient should 
be kept in bed on a light and very sparing diet, 
and a dose of castor oil and laudanum should be 
administered. Further treatment ought to be 
determined by the causation of the disease ; but 
this cannot always be made out, even on micro- 
scopic examination of the stools. In amoebic dysen- 
tery, ipecacuan, or its active principle, emetine, is 
far the most effective drug ; in bacillary dysentery 
the sulphates of sodium and magnesium in repeated 
doses are most useful. It is important, therefore, 
that medical supervision should be obtained, when- 
ever possible, at the onset of the disease; and 
hardly less important that it should be continued 
till the case is cured, as recurrences and complica- 
tions frequently occur. 


DysodiU a yellow or grayish laminated bitu- 
minous mineial, often found with lignite. It burns 
vividly, and diffuses an odour of asafeetida. 

Dyspepsia. See Indigestion, 

Dysplionia. See Throat (Affections of 
the). 

Dyspnoea. See Asthma, Eespieation. 

Dysuria (6r. dys-, ‘difficult,’ and oicron, 
‘urine’), a difficulty of passing urine, may de- 
pend on a variety of causes. See Urine. 

DytiscuS) or Dyticus (Gr. dytes, ‘a diver’), a 
genus of water-beetles, including the large British 
species, D. marginalise See Water-beetle. 

Dyyekd ('the little dove’), called by the Latin 
chroniclers Cohmbula, the famous mistress of 
Christian II of Denmark. Born at Amsterdam in 
1488, she was but nineteen when she first met her 
lover at Bergen, where her mother had settled as 
an innkeeper. She followed him to Denmark, 
where her mother acquired such political influence 
as to become hated by the nobles. Dyveke, who 
herself took no interest in affairs, died suddenly 
in 1517, almost certainly from poison. Christian 
avenged his favourite’s death by executing a 
young noble, Torhen Oxe, whom he suspected at 
least of having himself aspired to her favour. The 
unhappy fate of Dyveke has been the subject of 
dramas in Danish or in German by Samsde (1796), 
H. Marggraff (1839), and Rifekhoff (1843); and of 
romances by L. Schlefer, Tromlitz, Carsten Hauch, 
and Ida Frick. See Munch’s Siographisch-hsto- 
rische Studien (1836). 

DyTOUr, in the old legal language of Scotland, 
was a bankrupt who under various acts from 1606 
to 1696 was until discharged compelled to wear a 
hideous and conspicuous costume. Thus an act of 
1688 prescribes as the dyvour’s habit ‘a bonnet, 
partly of a brown and partly of a yellow colour, 
with uppermost hose, or stockings, on his legs, half 
brown and half yellow coloured, conform to a 
pattern delivered to the magistrates of Edinburgh.’ 
The barbarous usage had fallen into desuetude long 
ere the dyvour’s habit was abolished by law in 
1836. 

Dziggetai [Eqims hemioms)^ a species of 
wild ass, more horse-like than the otheis. It is 
probably the hemionus ( ‘ half-ass ’ ) of Herodotus and 
Pliny. It inhabits the elevated steppes of Tatary, 
extending into the south of Siberia and to the 
borders of India. The Dziggetai lives in small 
herds, sometimes of several males and several 
females, sometimes of a single male with about 
twenty females and foals. The Mongols and 
Tungfls hunt it eagerly on account of its flesh, but 
its fleetness, watchfulness, and power of endurance 
often secure its safety. It has been partly domes- 
ticated, but does not seem to breed in captivity. It 
is also known by the names of Kiang, Khur, and 
Goor. See Ass. 

Dzungaria. SeeZuNGARiA. 



the fifth letter of our alphabet, 
descends from the fifth letter of 
the ancient Semitic alphabet, 
which expressed the sound of our 
h. Its form in the 9th century 

B.C. was "3^ , afterwards 3 5 

in the Aramaic type of Semitic 
writing it was turned on its side, 

and developed into the Syriac CO , 

Hebrew ^ . The Semitic name of the letter, he 

(preserved in Hebrew and Syriac), appears to have 
no meaning, but to have been arbitrarily invented 
to denote the sound. Some scholars have con- 
jectured that the character was a modification of 

the eighth letter, 0 (see H), which expressed a 

cognate sound; but this is very doubtful. The 
Greeks adopted the letter in the form 3, which 
when the direction of the writing was reversed 
became E. (Some other forms occur in early in- 
scriptions, but the original type ultimately pre- 
vailed.) Although the Greeks had the sound h in 
their language, they apprehended it rather as an 
affection of the vowel than as a separable consonant ; | 
hence the name he naturally suggested the use of i 
E as the needed sign for the mid-front vowel. In 
most parts of Greece it stood for the narrow variety 
of this vowel (= French 6 in 4U). This sound was 
normally short; when by exception it was pro- 
nounced long, it was in the 4th century B.C. written 
El. Hence, according to ancient testimony, the 
alphabetic name of E in classical Greek was et Its 
name in late Greek, epsilon, literally ‘bare’ or 
‘simple’ 6, was (according to the now prevailing 
view) intended to distinguish the letter from the 
digiaph at, which had come to have the same 
sound. In modern Greek the letter when accented 
is sounded as e in there, when unaccented as e 
in then. 

The Romans adopted the usual Greek form E, 
Avhich is general in inscriptions, though II (the 
origin of which is obscure) is occasionally found. 
In writing on parchment, the nature of the material 

favours the development of the rounded form 0, 

whence (through the intermediate form C*) our 

modern printed e is derived, as well as the many 
widely divergent forms found in mediaeval manu- 
scripts. The various forms now in use, script and 
printed, are of obvious origin, except the small 

German written which represents an older 

the middle stroke being adapted for junction with 
the following letter. 

In Latin, E e^ressed a vowel sound differing 
from that of I (= English iixi machine, pin) in being 
produced with a lower position of the tongue. This 
description, which includes many varieties of arti- 
culation, represents the normal value of the letter 
in all modern languages except English, where the 
ordinal^ long sound of E (used as its alphabetic 
name) is now identical with the Continental sound 
of 1. The ordinary English short E (as in bed) and 
the long E in there, &c, , retain the original sound. 


Italian and Frencli grammarians have long applied 
the terms ‘ close ’ and ‘ open ’ to different varieties 
of the vowel ; in French, when the quality is not 
indicated by position, the close E is written 6, and 
the open E, d, or in Italian the distinction is not 
shown in writing. In Middle English the vowel 
represented by E had, when long, two distinct 
qualities ; Chaucer never rhymes a word like 7nctm, 
to meet (close E), with one like eten, to eat ( open E ). 
In French and English (and in German, Butch, 
and the Scandinavian languages) E, in addition to 
its original use, was early employed to denote the 
obscure vowel derived from various unaccented 
vowels in the older language. In English during 
the 14th century this vowel came to be dropped in 
pronunciation at the end of words, but the spelling 
remained unaltered. A mute E thus became paifc 
of English orthography, and until the 17th centuiy 
it was often added arbitrarily at the end of words. 
In modem spelling it is retained chiefly when it 
serves a phonetic purpose, as to mark a preceding 
vowel as long (compaie mane, mmi), or to indicate 
the ‘soft’ sound of C and G. An unfortunate 
exception exists in such phonetically misleading 
spellings as give, have, which have been retaineil 
owing to reluctance to use V as a final. Other 
exceptions, of various origin, are seen in one, done, 
come, exquisite, &c. Modern French has a mute 
E of similar origin, but it is still pronounced in 
sinmng, and is counted in the scansion of veise. 
In English, as in some other languages, E foims 
part of vowel digraphs, as ea, ei, eo, ew, ey, ae, 
ie, oe, which express simple sounds, and have mostly 
more than one phonetic value. 

For E, the third note of the natui al diatonic scale, 
see Music, Scale, Key ; and for e, the ladix of 
I Napierian logarithms, see Logarithms. 

Eadgar, Eadmund. See Edgar, Edmund. 

Eadie 9 John (1810-76), United Presbyterian 
minister and lecturer on exegesis in Glasgow, born 
at Alva, wrote encyclopsedias and commentaries. 
See Life by J. Brown ( 1878 ). 

Eadmer. a learned monk of Canterbury about 
the end of tne 11th century, the devoted friend of 
Archbishop Anselm, to whom he had been sent by 
Pope Urban. There also he lemained in the same 
favour with St Anselm’s successor, Archbishop 
Ralph, until 1120, when at the request of King 
Alexander I. he went to Scotland to become 
Bishop of St Andrews. There was already a contio- 
versy between Canterbury and York for jurisdiction 
over the see of St Andrews ; while that see asserted 
its independence of either. Eadmer claimed to he 
consecrated by the Archbishop of Canterbury, but 
the Scottish ting naturally refused to recognise 
this right, and aceordingly the monk returned to 
Canterbury, whence eighteen months later he sent 
his renunciation of all claims to the bishopric. He 
died, it is supposed, in 1124. He tells us that from 
his childhood he was a diligent observer of contem- 
porary events, especially in church affairs ; and this 
hahit has ^ven more than usual interest to his 
writings, which show no little literary dexterity in 
their clearness and selection merely of such his- 
torical details as are really significant. The most 
valuable are his Historia J^ovorum, first printed by 
Selden in 1623, and his Vita Anselmi, first pub- 
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lished at Antwerp in 1551 . Both weie edited ( 1884) 
in the ‘ Rolls ’ series by Mai tin Rule. His Uses of 
St Bunstan, and St Biegwiii of Canterbuiy, and of 
St Oswald of York, weie piinted by Wharton in 
the second part of his Anglia Sacra ( 1691 ). 

a name given to many birds of prey in the 
order Accipitres, family Falconidse, and sub-family 
Aquilinse The Golden Eagle, the White -tailed 
Eagle, and the Bald-Eagle are characteristic ex- 
amples. Eagles, which are nearly related to buzzards 
and vultures, are thoroughly carnivorous biids, of 
cosmopolitan distribution. They hunt by day, and 
usually rest and nest in more or less inaccessible 
rocky places. The strong bill is not toothed as in 
the falcons ; the bony shield over the eye is pi emi- 
nent ; the legs and feet are heavy ; the claws aie 
long, curved, and very strong ; the soles of the toes 
bear large callosities. 

(1) The genus Aquila includes the Golden Eagle, 
the Imperial Eagle, and other species. The bill is 
large and high, with the upper pait much bent, 
and with notched margins ; the powerful wings 
reach to the end of the tail, and are rounded off ; 
the tail is of medium size, broad, and straight ; the 
leg-feathers extend down to the toes. _ Representa- 
tives of this noble genus are found in all parts^ of 
the world except the neotropical and Australian 
regions. The powers of vision and flight are well 
known ; the power of ‘ renewing youth ’ is mythical. 

The Golden Eagle [A, chrysactus) is a large and 
magniflcent bird. The predominant colour is dark, 
tawny brown, but the back of the head and neck 
are more tawny and look golden in the sunlight. 
The young birds have tails of a brighter colour. 
The adult female measures about 3 feet in length j 
the male is rather less both in length of body and 



The Golden Eagle {Aquila chrysactus), Adult Male. 
From B. T. Booth’s Bwds of the British Islands (Porter, London, 
1881 ). 


wing. The golden eagles have their homes in 
remote rocky regions, but often wander far in search 
of booty. They prey upon numerous mammals and 
birds, but are rarely willing to run any great risks 
in so doing. Rabbits, hares, lambs, and even 
young deer; ducks, plovers, ptarmigan, and the 
like, are seized and tom up, or carried home to the 
eyry. They have been known to drive roe deer 
over the rocks, and even to attack a pony, but at 
the same time they do not disdain carrion. The 
nest, usually upon a rocky ledge, is large and 
roughly made. There are most commonly two 
eggs. Though a strong and majestic bird, it cannot 
be credited with much bravery. The occasional cry 


is loud and shrill, but with some hoarseness. The 
golden eagle has increased consideiably in the north 
of Scotland since the piotection of deei -forests has 
secured thenecessaiy wildness, and since anappiecia- 
tion of its nobility has increased among land-owners 
and spoit«.men. The species is widely distributed 
in Europe, Asia, and North America. Allied species 
are the Imperial Eagle {A, imperialis) in south- 
eastern Europe, western Asia, and North Africa; 
and the Screaming Eagle {A. ncevia), with similar 
distribution, but commoner in the north of Eui’ope 
than either of the above sp^ecies. 

(2) Other Genera. — The Crested Eagles (Spizaetus 
and Morphnus), the former in tropical parts of 
both hemispheres, the latter in South and Central 
America, are in some species distinguished by tufts 
of feathers on the back of the head. The Hairiei- 
eagles (Circaetus) of Europe, North Africa, and 
western Asia are usually included wdth the hawks. 
The European species {C. gallicus) is known as 
Jean-le-Blanc. The White-tailed or Sea Eagles 
(Haliaetus) arc absent only in South America. 
One species {H. K^lhicilla) is, like the golden eagle, 
a British species, becoming as usual increasingly 
rare (see Erne). Its analogue in America is the 
Bald-eagle {E. leucocephalus), which extends from 
the north to California and Mexico. The Fish- 
ing Eagle, Osprey (q.v.), or Fish-hawk {Eandion 
haliaetus) is an almost cosmopolitan bird, requiring 
a family (Pandionidse) for itself. It nests on high 
trees, and is remarkable for the backw^ard grasp- 
ing adaptation of the outermost toe. The Harpy- 
eagle of South America {Thrasaetus harpykt) is 
extremely fierce and strong, but does not take the 
initiative in attacking man. There are several 
eagles in Australia, such as the black Uroaeius 
audax. 

While undoubtedly doing much damage to use- 
ful birds and quadrupeds, the eagles must be 
allowed some share in the credit of keeping down 
‘vermin.’ In one case at least, the prey consists 
in part of serpents. Eagles seem to be long-lived 
birds, but precise information is far to seek ; there 
is good evidence of a Sea-eagle attaining to four- 
score years, and Brehm speaks of a Golden Eagle 
that was more than a centenarian. 

In Mythology, the eagle usually represents the 
sun ; its beak, its talons, or the whole bird itself, 
the lightning and the sunbeam. The great myth- 
ical eagle of India, the Garuda, is the bearer 
of the god Vishnu, victorious by Ms brightness 
over aU demons. In the Scandinavian mythology, 
the eagle is a gloomy figure assumed by demons 
of darkness, or by Odin himself, concealed in 
gloomy night or in wind-swept cloud. The storm- 
giant Hrhswelgr sits in the form of an eagle at the 
extremity of heaven, and blows blasts of wind over 
all peoples ; and on the great tree Yggdrasil sits an 
eagle observing everything that happens. When 
Zeus was preparing for his struggle with the 
Titans, the eagle brought him a thunderbolt, 
whereupon the god took the bird for his emblem. 
He holds the bmts of Zeus in Ms talons, inspires 
heroes with courage, and also carries out the tyran- 
nous behests of Zeus, as in teaiing at the heart of 
Prometheus, and carrying off Ganymede from the 
earth. As an emblem of the immortal gods he 
becomes also a symbol of abstract immortality and 
of the human soul ascending after death. From 
the analogy of the heavenly authority of Zeus, the 
eagle also became the symbol of earthly power. 
Ptolemy Soter made it the emblem of the Egyptian 
kingdom. In the Roman ^ory, an eagle was the 
herald to Tarquinius of his royal power, and it was 
one of the most important insignia of the republic, 
was also assumed by the emperors, and adopted 
into medieval heraldry after the time of Charle- 
magne. In the apotheosis of the Roman emperors. 
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au eagle ascending from a funeral pyre symbolised 
their reception among the gods. Even in Chiistian 
symbolism the eagle has preserved to the present 
day its significance as the symbol of St John the 
Evangelist in the lecterns of churches. 

As a standard of war the eagle seems first to have 
been used by the Persians, but the most famous 
eagles of antiquity were those that so often carried 
the Romans on to victory. These were made of 
silver or bronze and with outstretched wings, and 
were carried before the legions upon long poles, 
just as the great Napoleon’s armies after 1804 
cax-ried gilded eagles with outstretched wings in 
place of banners. 

The German imperial eagle was originally one- 
headed, and was first adopted by Charlemagne as a 
symbol of his empire after his coronation at Rome 
in 800. We find it already on the imperial banner 
in the time of the Emperor Otto ll. When it 
came to be armorially depicted, its blazon was or, 
an eagle displayed sable, beaked and membered 
gules. The eagle is occasionally figured as two- 
headed towards the end of the dSth century, and is 
so represented on coins of Ludwig the Bavarian in 
1325. Two headed eagles are found in Sumerian 
and Hittite symbols. The eagle of the Holy Roman 
Empire was first crowned in the 15th centuiy ,• some- 
what later the sword, sceptre, and orb came to be 
borne in its claws ; and on the breast of the eagle were 
the personal arms of the empeioi. In the arms of 
the later German empire ( fig. 1 ) an eagle ( with one 
head ) displayed sable, beaked and membered gules, 
sustained on its breast a shield containing the arms 
of Prussia — viz, argent, an eagle displayed sable, 
Clowned, armed, and membeied or, and charged on 
the breast with the arras of Hohenzollern — viz. 
quai terly argent and sable, with which was entwined 
the collar of the oider of the Black Eagle. On the 



^ig 1. — German Empire. Fig. 2. — Austrian Empire. 


head of the imperial eagle rested the imperial crown, 
from which fell down on both sides golden fillets 
embellished with arabesques. The republic dropped 
the crown and the shield with its arms, and closed 
the plumage. The Prussian eagle is the original im- 
perial eagle granted as a special mark of honour to 
the Teutonic knights by the Emperor Frederick 11. , 
and retained by them after the aouble-headed eagle 
had become the imperial emblem. The Austrian 
empire preserved the double-headed eagle (lig. 2) of 
the earlier German empire. This also was modified 
at the revolution, but the crown was i-etained. 
Russia assumed in 1472 the double-headed eagle 
under Ivan IIL to signify that the tsar sprang from 
the Greek empeiors, who had borne it as a symbol 
since_ the partition of the Roman empire. The 
Russian arms (fig. 3) differ from the Austrian in the 
eagle’s holding only a sceptre in its dexter claw, and 
being charged with a shield gules, bearing a figure of 
St George and the dragon. The shield was encircled 
with the collar of the Russian order of St Andrew, 
and the win^s of the eagle were charged with groups 
of small shields representing the provinces of the 


empire. A white ci owned eagle in a led field is 
the shield of Poland (kingdom and republic): 
and the United 
States of America 
have adopted a 
dark-brown eagle 
with outspread 
wings, having in 
one of its talons a 
bundle of arrows, 
in the other an 
olive-branch, bear- 
ing on its breast 
a shield whose 
upper part is blue 
and under part 
silver, and crossed 
by six red vertical 3-—Russun Emiiire. 

bars (fig. 4). In 

its beak it holds a band with the in&ciii)tion 
B phi'fibus umim, surmounted by thirteen slais, 
the oiiginal number of states. In France, the 
eagle was assumed as his imperial symbol by 
Napoleon I. (lig. 5), was set aside at his fall. 




restored by Napoleon III. in 1852, and once more 
abolished by the republic in 1870. The arms of 
the French empiie may be blazoned azure, an 
eagle rising anci respecting to the sinister, grasp- 
ing in both his claws a thunderbolt all or. 

Eaglet a gold coin of the United States of 
America, of the value of ten dollars, or over forty- 
one shillings 
sterling. The 
double - eagle 
is a gold 
twenty- dollar 
piece. See 
Dollar. 

Eagle, 

Black and 
Red, Prussian 
orders. See 
Orders. 

E agle- 
li a w K, a 

name applied 
to several 
eagles of com- 
paratively 
small size, be- 
longing to the 
genera Spiza- 
Stus and Mor- 
phnus. ^ They 
are natives of 



Eagle-hawk {Morphrmi guianenm)* 


warm climates, and are often very beautiful in 
form and colour. Some species are adorned with 
well-developed crests extending backwards from the 
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crown of the head. Hence they aie sometimes 
called Crested Eagles. The crest' is well seen in a 
species of Morphnus from Guiana. See Eagle. 

Daglchawkf a mining town of Victoiia, 
Australia, 4^ miles from Bendigo, and 106 NW. 
of Melbourne, with both of which it is connected by 
rail. Much gold has been found here in the quartz 
lodes with which this hilly district abounds. 
Eaglehawk and Crow. See Totemism. 

Eagle-owl {Btiho), a genus of large owls. The 
familiar disc of feathers round the ear is incomplete 
above, there is a large free tuft on each side, 
and the feathers on the legs extend down to the 
toes. The members of the genus are widely dis- 
tributed, occurring in most parts of the world 

except Austra- 
lia. The largest 
eagle owl {B 
maximm)\\e,h a 
wide range in 
Europe and 
Asia. It is a 
large and 
powerful bird, 
said sometimes 
to cope with the 
golden eagle, 
and to piey 
upon young 
deer; in length 
it may measure 
over two feet; 
the colour is 
rusty yellow, 
varied with 
brown and 
black ; its vora- 
city is excessive, 

_ , , / „ r . > made 

Eagle-owl (Bm6o mommas). it an I&hmaelite 

among biids. 

The loud weird cry has given origin to the German 
name Uhu, and has been the basis of many evil 
omens and superstitious terrors. Its favourite 
haunts are desolate and wooded rocky regions. 
The eagle-owl of America [B. virginianm), the 
Virginian Horned Owl, is somewhat smaller, but 
very bold and powerful. It carries off with ease 
almost any inhabitant of the poultry-yard. It is 
found in almost all parts of America. See OWL. 
Eagre. See Bore. 

Ealing, a parliamentary and municipal borough 
in Middlesex, of miles W. of Paddington by rail. 
It is the birthplace of Huxley. Pop. 68,000. 
Brentford (q.v.) is in this parish. 

Ear* The apparatus of hearing, as it exists in 
man and the mammalia, is composed of three parts 
— the external ear, the middle ear or tympanum, 
and the internal ear or labyrinth. 

The external ear consists of two portions, the 
auricle or pinna ( the part popularly recognised as 
the ear), and the auditory canal or external acoustic 
meaUis. 

In man the auiicle, on its outer or more exposed 
suiface, presents various eminences and depressions, 
resulting fi*om the foim of its cartilaginous fiame- 
woik. These have received special anatomical 
names, to which it is unnecessaiy to advert fuither 
than to mention that the deep capacious central 
space to which several grooves convex ge is teimed 
the concha^ and that the lowest and pendulous por- 
tion of the ear is termed the lohe. The cartilage 
foiming the basis of the external ear consists of one 
principal piece, in which there are several fissures, 
which are filled up by fibrous membrane. Several 
muscles are desciibed as passing from one part 
of the auiicle to another, but they are so little 


developed in man that they do not require notice ; 
theie are additionally three muscles — the musculus 
auricularis superior, tlie m. auricularis anterior, 
and the m. auricularis posterior, which pass fiom 
adjacent parts of the scalp to the ear, and which, 
though more developed than the pievious gioup, are 
of little 01 no real importance in man (at least 
in his civilised state), but aie of considerable use in 
many mammals. They aie i udimentary, and usually 
functionless. 



Fig. 1. — Sectional view of the external, middle, and m- 
ternal Ear, showing the interior of the External Acous- 
tic Meatus, Tympanic Cavity, and Auditory Tube (or 
Eustachian Tube) : 

a, the external acoustic meatus ; h, the tympanum ; c, the 
auditory tube leading to the pharynx ; d, the cochlea; and e, 
the semicircular canals and vestibule, seen on their exterior 
by the lemoval of the surrounding bony tissue ; f, auditorv 
nerve ; g, temporal bone. 

The external acoustic meatus passes fioni the 
concha inwards, and a little forwards, for rather 
more than an inch. It is narrower at the middle 
than at either extremity, and on this account there 
is often considerable difficulty in extracting foieign 
bodies that have been inserted into it. The mem- 
brane of the tympanum which terminates it is placed 
obliquely, in consequence of the lower suiface of 
the meatus being longer than the upper. The 
canal is partly cartilaginous and partly osseous, the 
osseous portion consisting in the foetus of a ring of 
bone, across which the memhiane is stretched, and 
in many animals remaining persistently as a separate 
bone. The orifice of the meatus is concealed hy a 
pointed process, which projects from the facial diiec- 
tion otyer it like a valve, and which is called the 
tragus, probably from being sometimes cor ei ed with 
biistly hair like that of a goat {tragos)i and it is 
further defended by an abundance of ceruminous 
glands, which furnish an adhesive, yellow, and hitter 
secretion, the cerumen or wax, which entangles small 
insects, particles of dust, and other small foreign 
bodies, and prevents theii fuither passage into the 
meatus. 

The middle ear, or cavity of the tympanum, is a 
space filled with air which is received from the 
Pharynx (q.v.) through the auditory tube (see 
fig. 1, 6, c), and traversed by a chain of veiy small 
movable hones (fig. 2), wliich connect the mem- 
brane of the tympanum with the internal ear. It 
lies, as its name implies, between the external 
meatus and the labyrinth or internal ear, and opens 
posteriorly into the cells contained in the mastoid 
portion of the temporal hone, and anteriorly into 
the auditory tube. The cavity is of an iuegdlar 
shape, and is lined hy a very delicate ciliated 
epithelium, which is a prolongation of that of 
the pharynx through the auditory tube. 

Its external wall is in gi-eat part formed by the 
membrane of the tympanum, which is nearly oval, 
and placed in a direction slanting inwards, so as to 
form an angle of about 55 degrees with the lower 
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and anterior walls of the external acoustic meatus 
( see fig. 1 ). The handle of the mallens ( or hammer), 
the first of the chain of ossicles (see fig. 2), is firmly 
attached between the layers of this membrane in a 
vertical direction as far downwards as the centre, 
and by drawing it inwards renders its external 
surface concave. 

Its internal wall has two openings communicating 
with the internal ear, each of which is closed by a 
delicate membrane. These openings are termed 
the fenestra vestihuU and the fenestra cochlece , the 
former leads to the vestibule, and is connected by 
its membrane with the base of the stapes ( or stiiTup- 
bone), the last of the chain of ossicles; while the 
latter opens into the cochlea. 

The ossicles of the tympanum are three — viz. the 
malleus y the incus (or anvil), and the stapes. We 
have already explained how the malleus is con- 
nected with the membrane of the tympanum by 
means of its handle. Through this connection, the 
tension of that membrane may be modified by the 
agency of a muscle which is attached to this 
ossicle. This muscle is the tensor tympam, which 
arises from the under surface of the petrous por- 
tion of tlie temporal bone, and is inserted into 
the medial edge and anterior surface of the 
mamCbrium mallei 
near its upper end. 
The mode in which 
the malleus articu- 
lates with the incus 
is sufficiently ex- 
plained by the figure. 
The incus much more 
closely resembles a 
molar tooth with two 
fangs than the anvil 
from which it derives 
its name. Of the two 
processes which it 
gives off (see fig, 2), 
the short one, sc, runs 
backwards, and is 
attached to the pos- 
terior wall of the tym- 
panum near the en- 
trance to the mastoid 
cells ; while the long 
one, Ic, inclines down- 
wards, and terminates 
in the lenticular or 
orbicular process, a, 
to which the head 



Fig. 2.— Ossicles of the left Ear, 
as seen from the outside and 
below ; 


m, head of the malleus; g, the 
slender process, or mooessus 
anterior; h, the rnaimonum oi* 
handle ; sc, the short crus, apd 
2c, the long crus of the incus ; *a, 
the position of the lenticular 
process, through the medium of 
which it articulates with the 
head of the stapes ; s, the base 
of the stapes. Magnified three 
diameters. 


of the stapes is attached. The stapes is almost 
sufficiently described by the figure. It has a head, 
neck, two branches, and a base, which, as has been 
already mentioned, fits into the fenestra mstihvZi, 
A minute muscle, the stapedius, takes its origin 
from a hollow conical eminence termed pyramid, 
which lies behind the fenestra vestihuU, and is in- 
serted into the neck of the stapes ; its function is 
probably to act as an antagonist to the tensor 
timpani. 


The Eustachian tube, into which the tympanic 
cavity opens anteriorly, is about an inch and a half 
in length, and passes do^vnwards, forwards, and 
inwards to its opening in the pharynx. It is partly 
osseous, but chiefly cartilaginous. Its chief use is 
to allow the free passage of air in and out of the 


tympanum. 


The mbemal ear or labyrinth is the essential part 
of the organ of hearing, being the portion to which 
the ultimate filaments of the auditory nerve (see 
Bbain, Nbrvotjs System) are distributed. It is 
composed of three parts — ^viz. the vestibule, the 
s&niicirculwr canals, and the coebled, which form a 
series of cavities presenting a very complicated 
arrangement, and lying imbedded in the Jiardest 


part of the petrous portion of the temporal hone. 
They communicate externally with the tympanum 
by the two openings already described — the 
fenestra vestihuU and the fenestra cochleoe ; and 
internally with the internal auditory canal, which 
conveys the auditory nerve from the cranial 
cavity to the internal ear. The very dense bone 
immediately bounding these cavities is termed 
the osseous labyrinth, to distinguish it from the 
membranous labyrinth, which lies within a portion 
of it. 

The vestibule is a common central cavity into 
which the semicircular canals and the cochlea open 
(see fig. 3, V). It is about a fifth of an inch in 
height and in length from before backwards, its 
transverse diameter (from side to side) being some- 
what less. On its posterior wall are five orifices 



Fig. 3. — Interior of the Osseous Labyrinth : 

V, vestibule ; av, aqueduct of the vestibule ; r, iimculfie 
cribrosse; S, semicircular canals; s, superior; p, posterior; 
i, lateral ; a, a, a, the ampullar extremity ot each ; C3, the 
cochlea ; sv, osseous zone or the lamina spiralis, above which 
is the scala vestibuli, communicating with the vestibule; 
St, scala tympani, below the spiral lamina. Magiiiiled 3i 
diameters. 

for the semicircular canals, one of the orifices being 
common to two of the canals. Anteriorly, the 
cochlea enters it by a single opening, partially 
divided by an osseous partition — the lamina 
spiralis ossea. On its outer wall is the fenestra 
vestibuli, and on its inner are the maculae cribrosce, 
containing several minute orifices for the entrance 
of filaments of the auditory nerve. 

The semicvrcular canals are three in number, and 
open into the vestibule by means of five orifices, 
the two vertical canals having at their non-ampul- 
late extremities a common orifice. They vary 
in length, and notwithstanding their name, each is 
considerably more than a semicircle, the superior 
vertical canal being the longest. The average 
diameter is about a twentieth of an inch, one 
extremity of each canal exhibiting a dilatation or 
ampulla. Each canal lies in a different plane, 
very nearly at right angles to the planes of the 
other two ; they are distinguished from each other 
by their position, and are named superior, posterior, 
and lateral. 

The cochlea, which derives its name from its 
resemblance to a common snail-shell, forms the 
anterior portion of the labyrinth. It consists of 
an osseous and gradually tapering canal, about 
an inch and a half in length, which makes two 
turns and a half spirally^ around a central axis, 
termed the modiolus, which is perforated at its 
base for the entrance of the filaments of the coch- 
lear portion of the auditory nerve. This spiral 
canal OTadually diminishes towards the apex of 
the cochlea. At its base it presents an opening 
into the vestibule, partially divided into two. In 
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the recent state, one of these openings {scala 
tympani) does not communicate with the vesti- 
bule, but is closed by the membrane of the 
fenestra cochlece. Its interior is subdivided into 
two passages {scaCcB ) by an osseous lamina. This 
is the lamina ^ spiraZis^ which incompletely divides 
the ^ cochlea into an upper passage, the scala 
vesUhuli, and a lower one, the scala tympani — 
i.e- the division is incomplete so far as the 
skeleton goes, but is completed during life by soft 
parts afterwards to be described At the apex 
these two passages communicate by an opening 
to which the term hehcotrema has been applied. 

We now return to the membranous labyrinth* 
The membranous and osseous labyrinths have the 

same shape, but 
the former is con- 
siderably smaller 
than the latter, a 
fluid, termed the 
perilymph^ inter- 
vening in some 
< 3 ;^uantity between 
them. At certain 
points recent in- 

. Fig. 4.-Soheme of Mammalian ghown that the 

t ^ labyrinth: membranous is 

a, Titncle; o, saccule; c, aquaeductus 
vestibuli, dividing into two brandies, hrmly adhere^ to 
going to saccule and utricle respec- the inner surface 
tively ; d, canalis or ductus reunions of the osseous 

labyrinth. The 
vestibular portion consists of two sacs, an upper and 
larger one, of an oval shape, termed the utriculm, 
and a lower and smaller one, of a globular shape, 
called the sacculus. The membranous semichcular 
canals resemble in form and arrangement the osse- 
ous canals which inclose them, but are only one- 
third of the diameter of the latter. 

It will be remembered that the osseous structure 
of the cochlea is that of a tube almost but not 
quite divided into two by the lamina spiralis 
ossea. The division is completed by the lamina 



Kg. 5. —Section through the Cochlea of a Human 
Embryo : 

a, a, a, cartilage, which afterwards ossiflles ; &, 6, tissue, which 
afterwards becomes the modiolus ; o-c. 2 , duct of the cochlea ; 
d, di, inembraiia vestibularis ; t, luembraiia tectatona, rather 
elevated from its proper position; f, position afterwards 
occupied by the organon spirale ; gr, lamina spiralis ; fe, scala 
tympani ; i, scala vestibuli. 

spiralis membranacea (or basilar membrane). 
F^roni near the junction of the osseous with the 
membranous lamina springs the membrane of 
Reissner, which, stretching across to the wall of 
the osseous cochlea, shuts off a third space known 
as the dnctus cochUcB* The cochlear duct termin- 
ates blindly at both ends, hut near its lower 


extremity is connected with the saccule through a 
delicate membranous channel known as the ductus 
reuniens. Upon the basilar membrane is situated 
the organ of Corti, which consists of the following 
parts (to name only those of most importance) 
from within outwards : ( 1 ) a single row of so- 
called inner hair-cells ; (2) the two rods of Corfci 
(known as inner and outer); (3) four or five row's 
of outer hair-cells. These are again protected by 
the curtain -like membrana tectatoria. 

The auditory nerve leaves the medulla oblongata 
together with the facial, and passing into the 
internal auditory meatus, divides into two branches, 
which pass respectively to the vestibule and the 
cochlea. The former ends in a peculiarly modified 
epithelium with projecting processes situated in 
the ampullae of the semicircular canals and on 
certain spots within the saccule and utricle, known 
as the maculcB acusticm. In the latter situation 
are also found small crystalline bodies, called 
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a, lamina spiralis oasea, with nerve bundles from cochlear nerve; 
b, membrana basilans ; c, inner rod or pillar of Corfci ; ci, 

outer rod or pillar of Corfci ; d, inner hair-cell ; e, outer hair- 

cells ; f, nerve fibres ; gf, membrana tectatoria, 

otoconia (Gr. horns, or honia, ‘dust’), wliich are 
suspended around the maculae ; they consist of small 
1 hombic crystals of cai bonate of lime. The cochlear 
branch of the auditory nerve probably terminates in 
the inner and outer hair-cells of the organ of Coiti 
(see fig. 6). The saccule and utricle communicate 
with each other and with the interior of tlie skull 
through the aquasductus vedihuli, while the 
aqumductus cochteoe connects the perilymph of the 
scala tympani with the arachnoid space. 

Physiology.— ( 1 ) Of the External Ear.— A true 
auricle only exists in the mammalia, and in this 
class it varies from little more than an irregularly 
shaped cartilaginous disc with little or no motion, 
as in man and the qnadnimana, to an elongated 
fpin el -shaped ear-trumpet movable in all direc- 
tions by numerous large muscles, as in the horse, 
the ass, and the bat. The mode in which we 
see it employed by those animals in which it is 
highly developed sufficiently indicates that its 
main function is to collect and concentrate the 
sounds which fall upon it. But the experimental 
investigations of Savart, with an apparatus con- 
structed to resemble the tympanic membrane 
and the external auditory apparatus, show that 
these parts are also adapted to enter into vibra- 
tions m unison with those of the air; and he 
suggested that the human auricle, by the various 
directions of different parts of its surface, could 
always present to the air a certain number of parts 
whose direction is at right angles with that of the 
molecular movement of the air, and therefore is 
the most favourable position for having the vibra- 
tions communicated. 

(2) Of the Tympanum and its Contents. — Savait’s 
experiments show that the membrane of the tym- 
panum is thrown into vibration by the air, and 
that it always executes vibrations equal in number 
to those of the sonorous body which excites the 
oscillations in the air. He further ascertained that 
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the malleus participates in the oscillations of the 
tympanic membrane, and that these vibrations are 
propagated to the incus and stapes, and thus to the 
membiaiie of the/ewe^^m vestihuli. The malleus 
has further the orace of legiilating, tliiough the 
tensor tympam muscle, the tension of the tympanic 
membrane ; and to allow of the motion necessary 
foi this puipose, we find movable joints between it 
and tlie incus, and again between the latter hone 
and the stapes. The contraction of the stapedius 
muscle similarly modifies the tension of the mem- 
brane of the fenestra vestihuli j and as compres«>ion 
or the reverse exercised on this meinbiane extends to 
the perilymph, and is propagated through it to the 
fenestra 'cochle(B, the tension of the membiane of the 
latter opening is al&o influenced by the ninsele in 
question. The incus is much more limited, m its 
motions than either of the other bones, and its use 
seems to be to complete the chain of ossicles in 
such a manner as to prevent any sudden or violent 
tension of the membranes, such as we can easily 
conceive might occur if the conductor between the 
membranes were a single bone. The presence of 
air in the tympanic cavity serves a double purpose : 
in the first place, it preserves a uniform tempera- 
ture on the outer surfaces of the fenestral mem- 
branes, and thus supports a fixed elasticity in 
them, which would not be the case if they were 
freely exposed to ordinaiy atmospheric changes; 
and secondly, the action of the chain of ossicles as 
conductors of sound is materially increased by their 
being completely surrounded by air, as is obvious 
from the first principles of acoustics ; further, were 
it not for the presence of air mthin the tympanum, 
the drum membrane would be arched inwards, and 
the resulting displacement and change of tension 
would produce deafness. 

(3) 6/ the Sonorous vibrations may 

be conducted to the labyiinth through the bones of 
the skull ; but during the ordinary act of hearing, 
the movements of the tympanic membrane are 
propagated through the chain of ossicles and the 
labyrinth, and thus perceived by the auditory i 
nerve. A considerable amount of mystery sur- 
rounds the functions of the saccule and uti icle. The 
fact^ that tliey are so closely connected with the 
semicirculp canals suggests that, like the canals, 
they function as organs of equilibi ation. Breuer has 
advanced the view that these organs give us infoi- 
mation regarding the position of the head when at 
rest, or when making progressive, as opposed to 
rotaiy, movements, and accordingly supplementing 
the functions of the semicircular canals. 

The semicircular canals have been much studied. 
It has now been conclusively demonstrated that they 
are intimately associated with the maintenance of 
the body in the erect position. Injuiy of a semi- 
circular canal tends to produce rotatory movements 
of the body and eyes, and it has therefore been 
suggested that the functions of these organs may 
be connected with the reflex act of listening, as 63 ^- 
emplified in the lower animals by pricking the ears 
and rotation of the head. From experiments on 
animals, and observations on the human subject in 
disease, it has now been proved that a lesion of the 
semicircular canals is followed by giddiness or 
vertigo, which manifests itself either in involuntary 
falling, rotation, or in a subjective condition, dur- 
ing the continuance of which surrounding objects 
seem to revolve round the patient. It is generally 
believed by physiologists that the cochlea has the 
special function of analysing sounds. It has been 
found that the basilar membrane is not equally 
broad throughout, but that it increases gradually 
from base to apex. It therefore presents a series 
of strings of different len^hs, and the short ones 
are assumed to vibrate in the perception of high 
notes, while the long ones are stimulated to motion 


by low tones. The lower part of the cochlea is 
therefore chiefly concerned in the perception of 
sonncls of high pitch, while the upper parts respond 
to those of low pitch. Some obseiverb, however, 
do not accept this view— e.g. Voltolini and liutlier- 
ford, but believe that sounds are analysed in the 
auditory centre, which, according to the investiga- 
tions of Munk and Ferner, is located in the tem- 
poral lobe. For the healing of birds, reptiles, &c., 
see Bied, Reptiles, &c. 

The Diseases of the Eak.— It is manifestly 
impos^ble to attempt any account of the various 
individual ear diseases in an article like the present. 
Since aural surgery has become an exact science, the 
medical profession have come to realise that such 
phrases as a ‘ cure for deafness, ’ or a ‘ treatment 
for earache,’ are not only inexact hut ahsuid. 
Deafness— varying in degree from slight impair- 
ment of healing up to total inability to perceive 
sounds— may be due to a great variety of causes, 
and any of these causes may produce not only deaf- 
ness, but noises in the heaa. Thus the auditoiy 
canal may be blocked by wax, the products of skin 
eruptions affecting its lining memoraue, tumours, 
masses of fungus, the results of inflammation, 
&c. The tympanic membrane may be displaced or 
thickened, the ossicles may be impeded in their* 
movements by the presence of exudation, or by 
fibrous adhesions or swelling of the mucous mem- 
brane witliin the tympanum. Then again these 
pai-ts may be in j urea either by disease or by 
violence. The auditory nerve may be aliected in 
any part of its course from the auditory centre 
to the labyrinth, and thus deafness may result. 
We have only indicated some of the pathological 
causes of impaired healing, but enough has been 
said to show that before deafness can be prescribed 
for with any hope of success, an examination of 
the ear must be made by a competent medical 
man. 

Turning now to earache, let us consider some of 
its causes. Sometimes it is due to the presence of 
boils in the auditory canal, or the whole lining 
membrane of the passage, including the outer 
layer of the membrana tympani, may become 
inflamed. Perhaps the most common cause of ear- 
ache is inflammation of the drum-cavity. Such 
inflammation often stops before the inflammatory 

E ’ucts have taken on a purulent character. 

mild form is veiy common in children, and 
bften sows the seeds of deafness in after-life if 
appropriate treatment be not applied. Occasion- 
ally earache is altogether due to the presence of a 
diseased tooth, whi(m need not necessarily be tender 
or painful. By far the most dangerous form, how- 
ever, is that which arises in connection with a so- 
called ‘running ear.’ The general meaning of this 
symptom in such cases is an accumulation of de- 
composing matter and sometimes diseased bone in 
close proximity to the brain, and a fatal result is by 
no means uncommon. Vertigo, or giddiness, is a 
very frequent symptom of ear disease, and can often 
be relieved or cured by attention to this organ. ^ 

A feeling of fullness in the head, and disinclina- 
tion for mental effort, is far from uncommon. 
Rarer or less important symptoms of aural affec- 
tions are (1) anomalies of taste, owing to involve- 
ment of the chorda tympani nerve on its way 
through the drum-cavity; (2) paroxysmal cougn 
and sneezing; (3) neuralgia of the head; and (4) 
epilepsy; the last named being fortunately ex- 
tremely uncommon. We should not be justified 
in omitting to mention that adenoid vegetations in 
children are often the cause of deafness- This is 
all the more important, because such cases when 
taken early can almost always be cured. 

From wnat has been said, it will be obvious tliat 
any remarks we could, without unduly extending 
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Tihis article, make wiih regard to treatment would 
be useless. We feel it, however, to be our duty to 
warn those who suffer from ear dise^e from con- 
sulting unqualified quacks. This resort to empirics 
is all the more uncalled for as there are now num- 
bers of respectable highly-q^ualified practitioners 
who devote attention to aural maladies. 

There are, however, a few points of general 
interest and of great importance which may be 
touched upon. 

It is a common delusion that it is a dangerous 
thing to cure a discharge from the ear. Now this 
is by no means true; indeed it may be at once 
stated that life is never safe so long as a chronic 
putrid discharge issues from the ear. In all such 
cases it is not only safe but necessary to syringe 
the meatus with a warm disinfecting solution, such 
as boracic lotion, or water to which some Condy’s 
fluid has been added. The ear should then be 
dried by carefully introducing a wick of absorbent 
cotton- wool. The origin of the superstition anent 
the danger of stopping a discharge is easily ex- 

lained. If the putrid matter be present, it is 

etter that it should find its way out. Now, if in 
such a case some physical obstacle prevents its 
exit, a fatal lesult is apt to supervene. It had 
♦thus been noticed that in many cases the ' running 
from the ear ’ stopped before dangerous symptoms 
set in, and hence the delusion. Another point as 
to which much misapprehension exists, is the 
danger caused by the presence of a foreign body in 
the ear. It has been observed by a noted specialist 
that ‘ the point of a dagger in the meatus is less 
likely to do harm than unskilled efforts ijo remove 
it.^ No endeavour should ever be made to remove 
a foreign body which is not seen, and all probing 
in the dark is to be absolutely avoided. Most 
extianeous objects can be removed simply by means 
of warm water and a syringe used by a skilled 
hand. If the object be a pea, bean, or any other 
body which is likely to swell from absorbing 
moistuie, it is better not even to attempt syringing, 
and to wait until skilled advdce can be obtained. 

Should an insect get into the ear, it can almost 
invariably be syringed out with warm water, or if 
a syringe be not at hand, the ear may be filled with 
warm oil or even water. 

Deafness occasionally runs in families, and the 
symptom is then usually due to chrome thickening 
of the tympanic structures. Persons in whom this 
hereditary tendency exists should, on the first 
indication of ear trouble, seek advice. 

It need hardly be said that picking the ears ought 
to be avoided. This habit may lead to the * ear pick * 
being driven through the drum membrane. Should 
the ear be made to bleed, and should there be 
any doubt as to whether the drum membrane be 
wounded, scrupulous care should be taken to pre- 
vent the entrance of fluid. If the tympanic mem- 
brane be accidentally perforated, syringing, or in- 
stilling ear drops is almost^ certain to be followed 
by inflammation. After fifty the hearing tends 
to fall off a little, but except possibly in extreme 
old age, marked deafness for conversation is always 
abnormal. It is a curious fact that elderly people 
who require a watch to be put quite close to the ear, 
can often hear conversation well. This is explained 
by the fact that after middle life the auditory nerve 
is less sensitive, and the power of readily perceiving 
high-pitched tones is then less acute. 

According to the writer’s experience, almost com- 

lete deafness in one ear, while the other is perfect, 

oes not necessarily endanger the sound organ. 
Others, however, take the opposite view. It must 
be remembered that in most cases, impairment of 
hearing is bilateral, and this is always the case 
when deaf persons have to be addressed in an 
elevated voice. 


The instruction and training of children who 
have been born deaf is dealt with m the article 
Deaf and Dumb. 

Ear-trumpets, &c. — The number of ear-trum- 
pets now advertised makes any detailed account of 
them impossible. The application of one of three 
principles exists in most, if not all, to wit : ( 1 ) a 
tube with a suitable ear-piece at one extremity, 
and a moie or less conical mouthpiece at the other ; 
(2) a bell-shaped sound-collector, with an ear-piece 
for insertion into the auditory canal ; (3) appliances 
for tilting the auricle forwaids. There can be no 
doubt that a person who desires to purchase an ear- 
trumpet will oest gain his end by carefully testing 
a large number of instruments, and choosing that 
which suits him best. 

As a rule small invisible instruments are useless. 
Politzer has constructed a small tube made of vul- 
canite and flesh-tinted, the object of which is to 
prolong the tragus backwards ; in a very few cases 
this is found to be an exception no the above rule. 
The micro-telephone has been much advocated as 
an aid to heaung, its use being suggested by the 
fact that deaf peisons often hear telephones well. 
In many cases, howevei, it is not of much seivice, 
and causes the patient gi eat annoyance by pi oducing 
a consideiable amount of seconclai y noise. In some 
cases — those in which the drum membrane is de- 
stroyed — the introduction of an artificial drum is 
useful. The simplest and most effective form of 
drum (also fortunately the cheapest) consists of a 
pledget of cotton- wool. 

In all cases of marked deafness, when the sight 
is not defective, the patient may with advantage 
take lessons in lip-reading. At least thirty are 
required, besides practice at home. 

Ear-cockles* See Wheat. 

Early a title of nobility now the third in the 
peerage of the United Kingdom. Among the 
noi*thern races of Europe a farl or eorl was one of 
the noble class, as opposed to the ceorl, who was 
the mere freeman (see also Thane). Of the noble 
class, a certain number, under the name of ealdor- 
mm, were made governors and judges over particular 
districts, and were sometimes designed in Latin 
phraseology oomites, sometimes duces. William the 
Conqueror rewarded his chief followers by granting 
them the lands and also the offices of the Saxon 
nobles. The office of ealdorman, so long as Noi man- 
French continued to be spoken in England, was, as 
on the Continent, called count, and its holder was 
considered the comes of the sovereign (see Count) ; 
and though the designation earl was afterwards 
reintroduced, the French term continued to give 
a name to the district (county) over which the 
earl presided, and the title of countess to his wife. 
After, as before the Conquest, each earl, besides 
having supreme authority under the crown in his 
own county, had a fixed revenue from it, consisting 
of the third penny of the pleas. When Geoffrey de 
Mandeville was made Earl of Essex, the Empress 
Maud, besides giving him and his heirs the third 
penny of the shrievalty of the pleas as an earl 
I ought to have within his county, made him and 
his heirs in direct terms 'hereditabiliter’ earls of 
Essex. In other cases, however, down to the 
reign of King John, an earl was so constituted by 
a grant of the third penny of the pleas, of which 
the earldom was assumed to be a pertinent, the 
words being added, ^rnide comes est,^ or ‘ut sit 
inde comes and the newly-created earl was ia- 
vested with his dignity by girding on the sword, 
a ceremony which was a survival from Saxon 
times. 

William the Conqueror, by making earldoms 
hereditary, probably took the first step to^ convert 
a title of office into one of dignify. Deputies, vies- 
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comiteSf or sheriffs had necessarily to be appointed 
when the earl was a minor, or otherwise incapaci- 
tated from discharging his duties, and by degrees 
the office itself passed to the deputy. In the lei^ 
of King John a fixed sum, payable from the profits 
of the county, began to take the place of the 
third penny, and the words ‘ unde comes est ’ were 
supplanted by the words ‘sub nomine comitis^^ 
showing that the official power had ceased, and 
the dignity only survived. In the reign of Edwaid 
III. earldoms began to be created by charter or 
patent, certain lordships or lands being generally 
erected into a comitatus to descend with the newly- 
cieated dignity. But the girding on of the sword 
as a solemnity of investiture still continued, to 
which the imposition of a cap of dignity or golden 
circlet was added in the reign of Edward VI. In 
1615 these ceremonies were declared unnecessary, 
and in the reign of Queen Anne it became the 
practice to insert a clause in patents expressly dis- 
pensing with them. 

Until late in the reign of Edward III. earldoms 
were limited by the charters constituting them to 
heirs-general, and an heir-female often succeeded, 
her husband generally obtaining the title of earl ; 
but in the case of more co-heirs than one, the lands 
were divided, and the dignity, which could not 
subsist without them, reverted to the crown. So 
inseparable at that period were the lands from the 
dignity, that there seem to be one or two instances 
wheie the title was taken away on the ground of 
poverty. But in fact the will of the crown at times 
diverted the succession from its regular channel, 
and occasionally the rights of the heir were sus- 
pended for a time and then recognised. 

Towards the end of the Hth century it became 
the rule for patents of earldom to bfe limited to 
the heirs male of the body of the grantee, the title 
on their failure merging in the ciown j and there 
are a few occasional instances of the dignity being 
conferred for life. The title of countess, more than 
any other degree in the peerage, has from time to 
time been conferred for life on females. The idea 
of earls being territorial officers has been so entirely 
departed from that the designation bestowed on 
them is occasionally { as in the case of Earls Grey, 
Nelson, Spencer, Russell, and Cairns) their own 
surname with the prefix earl. 

In Scotland the earl was the successor of the 
Celtic mormaer or great steward, who was first a 
tributary king, and afterwards a hereditary judicial 
officer placed over a certain territory. In the rei^s 
of Alexander I. and David I. the mormaers gradu- 
ally assumed the title of earls or comites, while 
vice-comites or sheriffs were appointed, who, if they 
did not at once supersede them, at least exercised 
a concurrent jurisdiction with them. Seven earls 
are enumerated by their names, not titles, in the 
foundation charter of the abbey of Scone in 1114; 
and during the 12th century there existed a body 
called the Seven Earls, with whose sanction the 
king acted. With the introduction of feudalism, 
the earls passed into the position of feudal lords, 
holding the lands with which their connection had 
at first been judicial as an earldom of the crown. 
The creation of additional earldoms formed a part 
of the feudalisiag process ; and though the earldoms 
continue to be spoken of as seven, those enumer- 
ated were not always the same. The coronation 
of Alexander 11. (1214) is the latest date at which 
the^ earls are specified as seven in number ; and 
their functions as advisers of the sovereign were 
afterwards merged in those of the ‘ communitas.’ 

Earldoms continued territorial much longer in 
Scotland than in England. From the begmning 
of the feudal period down nearly to the 17th cen- 
tury, the title was usually conferred by the erection 
of certain lands into an earldom, the ch^er but 


rarely making specific mention of the dignity of 
earl. In 1578 the practice first became general of 
introducing the title of eail into the charter ; and 
from that date till 1600 half the charters of earl- 
dom in the Register of the Great Seal (they aie 
eighteen in all) make special mention of it. 
Patents of the dignity of earl after the English 
fashion were first introduced in 1600, the earliest 
being that of the Earl of Winton. The older 
earldoms, like lands and other heritable subjects, 
passed to heirs of line ; and in the case of co-heirs 
the lands were divided, the dignity with the 
principal messuage passing to the eldest. The 
husband of a countess was often, though not 
always, designed by the couitosy title of ean. 

An earl’s mantle is scarlet with three doublings 
of ermine. He is styled the ‘Right Hoiiouiable,’ 
and in formal documents the sovereign usually 
designs any peer of the degree of an earl as ‘ Our 
trusty ana well -beloved Cousin,’ an appellation 
which originated in the reign of Henry IV,, who 
was either by descent or alliance related to eveiy 
earl in the kingdom. An earl’s eldest son takes as 
a Courtesy Title (q..v.) one of his fathei’s infeiior 
titles. The younger sons take ‘The Honouiablo,’ 
with Christian name and surname added, and the 
daughters ‘Lady,’ with Christian naine and sur- 
name. See Abdeess (Foems of), Coeonkt. 

Uarle^ John ( 1601 ?-65 ), probably the best and 
most humane of English character -writeis (see 
Chaeactee), was hoin in York, studied at Oxfoul, 
was chaplain and clerk of the closet to Charles II. 
in exile, and bishop fiist of Woicester and then 
of Salisbuiy. His anonymous Microcosmographie 
appeared in 1628. 

Harlet John (1828-1903), philologist, born at 
Elston, South Devon, was educated at Ply instock, 
Plymouth, Kingsbiidge, and Magdalen, Oxford, 
took a first in classics (1845), was elected a fellow 
of Oriel ( 1848), and was piofessor of Anglo-Saxon in 
1849-54 and again permanently from 1876, being 
also a prebendary of Wells. 

Darle^ William, was born in Liverpool in 1833, 
entered the aimy in 1851, and served through the 
Ciimea; beheld several staff appointments ai»ioad, 
and was military secretary to the govei no i -general 
of India in 1872-76. Promoted majoi -general in 
1880, he commanded the gairison of Alexandria in 
1882-84, and was killed leading a column of the 
Gordon rescue expedition in 1885. 

Earl marshal. See Marshal. 

Earloni; Richard, mezzotint engraver, bom 
in London in 1743, was a pupil of Cipriani, and 
early began his art under the patronage of Boydell. 
He engiaved over sixty plates, which were very 
popular, and are still highly esteemed by collectors. 
He died in 1822. Among his works was a fine 
series of prints from the originals of Claude 
Lorraine’s 'Liber Veritodis, 

£arlston» or Eecildoune, a village of Ber- 
wickshire, 4 miles NNE. of Melrose, with a rail- 
way station and manufactures of ^nghams, wool- 
lens, &c. Between it and Leader Water is a 
fragment of the ‘Rhymer’s Tower,’ the traditional 
abode of Thomas the Rhymer (q[.v.); whilst one 
mile south is Cowdenknowes, with its ‘bonny 
broom.’ 

Early, Jubal Anderson, Confederate general, 
was born in Virginia in 1816, graduated at West 
Point, and served in the Florida and Mexican wars. 
During most of the years 1838-61, however, he 
practised law in his native state. On the outbreak 
of the civil war he entered the Confederate service 
as a colonel, and commanded a brigade at Bull 
Run, and a division at Fredericksburg and Gettys- 
burg. In 1864, after some successes, he was 
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defeated by Sheridan in several battles ; and, 
Custer having also routed him at Waynesboro in 
March 1865, he was relieved of his command a 
few days later. He letuined to legal practice, and 
died 2d Maich 1894. See Life by R. H. Early ( 1913 ). 

Early English, the term generally applied 
to the form of Gothic in which the pointed arch 
was first employed in Britain. The Early English 
succeeded the Norman towards the end of the 12th 
century, and merged into the Decorated (q.v.) at 
the end of the 13th. Its characteristics are beauti- 
ful and peculiar. Retaining much of the stiength 
and solidity of the earlier style, it exhibited the 
graceful forms without the redundancy of orna- 
ment which latterly degenerated into a fault in 
the Decorated. Generafly, it may be said to bear 
to the Decorated something like the i elation which 
an expanding rosebud bears to a full-blown rose. 
The pointed arch was introduced in the 12th cen- 
tury in the north of France, when it was found 
convenient in enabling the cross vaulting of oblong 
spaces to be carried out, so that the ridges of the 
groins might all be kept at the same height. ^ The 
wall ribs being pointed, led to the windows within 
them being made of the same form, and thus the 
pointed arch came to be gradually adopted in all 
the wall openings. The windows are long and 
narrow, and are often acutely pointed, when they 
are called lancet windows. When gathered into a 
group, they are fremiently surmounted by a large 
arch, which springs from the extreme mouldings of 
the window on each side. The space between this 
arch and the tops of the windows is often pierced 
with circles, or with trefoils or quatrefoils, which 
by degrees led to the development of tracery. 
Each window, however, is generally destitute of 
any tracery in itself. ‘The mouldings,* says 
Parker, ‘ in general consist of alternate rounds and 
deeply-cut hollows, with a small admixture of 
fillets, pioducing a strong effect of light and 
shadow . of Architecture. From the 
same work we borrow the accompanying illustra- 
tion of two very beautiful pieis, surmounted by 
a lancet-shaped arch, 
and decorated in the 
manner peculiar to the 
style. They are from 
Westminster Abbey. 
Circular windows are 
much used, and tri- 
foliated archways over 
doors are also' to be 
found, as at Salisbury 
Cathedral. By far the 
most characteristic de- 
coration of the style 
is the Tooth-ornament 
(q.v.), which is often 
used in great pro- 
fusion. Where foliage 
is used, it is conven- 
tionally treated and 
cut with great bold- 
ness, so as to throw 
deep shadows, an<y)ro- 
Early ETigiish Piers and Arch, duce a very fine efiect. 

The under-cutting is 
often so deep as to leave nothing to connect the 
leaves with the mouldings but the stalks, and 
occasionally the edge or point of a leaf. The caps 
of the columns are often composed of mouldings 
only, and are circular in plan, both of which 
features distinguish Early English from the Early 
Pointed style of France. The buttresses are more 
prominent than in the Norman style, and pinnacles 
and flying buttresses are introduced. The term 
Early English is said to have been introduced by Mr 
Millers in 1805. It corresponds to Ogivale primi* 
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tim of French writers, and is very often known as 
the First Pointed or lancet-arched amongst our- 
selves. See Gothic Ahchitectuee. 

Earn, a river and loch in the south of Perth- 
shire, in the finely-wooded, beautiful valley of 
Strathearn. Loch Earn lies to the north of Ben 
Voirlich ; its eastern extremity is 24 miles west of 
Perth. Lying 306 feet above sea-level, it is 6^ 
miles long fiom east to west, from a half mile to 
nearly a mile broad, and 287 feet deep ; it is sur- 
rounded by hold and lugged hills. The river Earn 
flows east fiom the loch 46 miles through the 
strath, past Comrie, Crieff, and Bridge of Earn, 
into the estuary of the Tay, 7 miles south-east of 
Perth. Its waters contain salmon, trout, perch, 
and pike. — The Bridge of Earn, a much frequented 
village, stands on the right haiik of the liver, 
4 miles SSE. of Perth, and near the saline springs 
of Pitcaitbly. 

Earnest (in Scotland, Arles ) is a sum of money 
given in token that the parties to a bargain are in 
earnest (though ‘earnest’ in this sense is etymo- 
logically distinct), and mean their agreement to be 
binding. The contracts in which earnest is most 
frequently given are sale and service. Earnest is 
not the same as part payment ; it is something 
given ‘ to bind the bargain ; ’ whereas it is plain 
that there can be no part payment until the bargain 
is conelnded. It is also necessaiy to distinmish 
between ‘dead earnest* — ^i.e. some small gut or 
payment made by way of evidence of the bargain, 
and the payment of a sum to he deducted from the 
pnce if the bargain is completed, to be forfeited by 
the purchaser if he fails to complete. For the 
English law on this subject, see Benjamin on Sale; 
foi the Scots law, Eiskine’s lustitutes. The term 
‘earnest* is sometimes used to include the sym- 
bolical acts of hand-shaking, thumb-licking, &c., by 
which, in various couutiies, consent to a bargain is 
or has been signified. 

Ear-ring, a ring suspended fiom the ear by 
a liook passing thiough a hole bored for the 
puipose, or (latterly) by a clamp. They were 
used by both sexes among the Persians, Babylon- 
ians, Lydians, Libyans, and Carthaginians. They 
were always worn by the Greek women, from 
Hera in the Iliad down to the Venus de Medici, 
whose ears are pierced for the reception of ear-rings. 
Pliny tells us that there was no part of dress on 
which greater expense was lavished amongst the 
Romans. Many Egyptian ear-rings of very beau- 
tiful design have been preserved, and these antique 
designs have often been imitated in modem times. 
Durmg the reigns of Elizabeth and James L, ear- 
rings were worn in England by men, a custom 
which IS still continued by many sailors. Other- 
wise, at the present day in England and the United 
States they are worn only by women. The ears 
are bored usually at about seven years of age. 
The boring is still popularly believed to be a 
valuable remedy in cases of sore eyes, by producing 
counter-irritation. This idea, however, is without 
satisfactory evidence in its support, and certainly 
there are much more efficient and beneficial 
methods of producing the desired effect. 
Ear-shell. See Haliotis. 

Earth is the name applied to the third planet in 
order from the sun. This planet is of unique 
importance as the dwelling-j^ace of man, and fa 
the only portion of the universe of which we have 
direct knowledge. Like other members of the 
solar system, the earth revolves in an elliptical 
orbit round the sun in a definite plane termed the 
plane of the Ecliptic (q.v.). The mean distance of 
the earth from ine sun has been calculated from 
the Transit of Venus observations in 1874 and 
1882 as 92,800,000 miles. The minimum distance 
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attained in December, is 91,250,000, and the maxi- 
mum ill June, 94,500,000, the difference, or 3,260,000 
miles, is the eccentricity of the earth’s orbit or the 
extent of its departure from a circle. The earth 
is accompanied by one satellite, the moon, at a 
mean distance of 238,800 miles. 

Figure, of the Ecirth . — It was anciently believed 
that the earth was a flat disc of land (see Ptole- 
maic System ), surrounded by a great world-river 
(Oceanus), but the theory of a flat earth has been 
abandoned by all but a few fanatics. The earth’s 
figure may be popularly said to be that of a ball; 
many irregularities in form make it impossible to 
speak of it strictly as a sphere or even a spheroid. 
In consequence oi the dip of the horizon, the field 
of view — ^the boundary line of which is a circle in 
all parts of the earth — ^becomes wider as the height 
of the observer increases. On a wide, smooth sur- 
face also, such as the sea or a ^reat plain, the upper 
part of a distant receding object remains in sight 
Avhen the lower part has disappeared. These facts, 
being verified experimentally in innumerable places 
scattered over tlie eartli^s surface, can only be 
explained on the assumption that the eai'th is like 
a ball. On travelling northwards or southwards 
from any place, the position of the stars, their daily 
path in the heavens, and the time of rising and 
setting are altered; and new stars, altogether 
invisible before, come into view as the traveller 
proceeds. This also can be explained only by the 
rotundity of the earth. The most convincing proof 
to the popular mind is, however, that the earth has 
been circumnavigated by vessels steering always in 
the same general direction. 

If the earth Avere a sphere or perfect ball, the arc 
of the surface subtending an angle of 1® at the 
earth’s centre would be equal in every part of the 
circumference. The angle in degrees subtended by 
any arc of a meridian can readily be found astrono- 
tni’cally (see Latitude ), and the length of this arc 
in ordinary lineal units such as feet or metres can 
be accurately measured (see Geodesy). This has 
been done in several places, and the result (see 
Deoree) shows that towards the north and the 
south the degree becomes longer than it is near the 
equator. It results that the earth is flattened 
somewhat at the poles and projects in the 
equatorial region. Delicate experiments at sea- 
level by means of the spring-balance or the pen- 
dulum shoAV that the force of Gravitation (q.v. ) is 
greater in high than in low latitudes. A standard 
mass weighed in a spring-balance is heavier in 
Greenland than in Brazil, even after making the 
necessary correction for the result of centrifugal 
force (see Centre). Since the mass of the two 
attracting bodies remains the same, their centres 
must be nearer at the station where the weight 
is gi-eater— i.e. the polar regions must be flattened 
so as to lie nearer the earth’s centre than is the 
equator. The extent of the flattening is such that 
the polar diameter is approximately shorter 
than the mean equatonsil diameter, a deviation 
from the form of a sphere far too slight to be 
detected by sight or touch in any model which is 
small enough to be seen at one view. Accurate 
measurements of degrees of longitude in tropical 
regions suggest that the equator is not a circle, as 
it would be if the earth’s figure Avere that of an 
oblate spheroid, ^ but an ellipse of very slight 
eccentricity (estimated by some calculators a-s 
ToiDc> by others as the longer diameter 

running from about the meridian of Ireland to 
that of New Zealand. 

The earth’s surface is ridged and wrinkled with 
innumerable irregularities, so that the simile of an 
orange Avith its slightly corrugated rind, its flattened 
poles, and slightly irregular equator gives a very 
fair idea of the form. The surface of the sea, 


supposed to be produced through the continents, 
Avould give the geometrical figure of the earth or 
geoid. For ‘ sea-level,’ see CONTINENT. 

Dimensions . — Supposing the earth to be an 
oblate spheroid or ellipsoid of revolution, its polar 
or shortest diametei has been determined as 7900*2 
miles, sufficiently near the value of 500 million 
inches to be conveniently retneinl>ered. The 
longer, or equatorial mean diameter is 7926 9 
miles, a diffeieuce of 27 miles. The vertical dis- 
tance between the greate.st natural height and 
hollow (Mount Everest, and a point in the Pacific 
Ocean near the Ladionos) amounts to Hi miles, 
01* uSs of the mean diameter. 

The meridional circumference of the earth is 
24,856 miles, and the Metre (q.A".) AA^as intended to 
be :jiyTr(jV! 5 -inr of this distance, though really made 
someAA’-hat shorter. The circumference at the 
equator is 24,899 miles, and this is the longest 
distance Avhich can possibly be travelled in a 
direct line over the surface. The total area of 
the earth’s surface calculated from these dimensions 
is 197 million square miles, and the coire^^poiiding 
volume 260,000 million cubic miles. 

Mass of the Earth . — The lU’oblem of measuring 
the mass or amount of matter in the earth is one of 
peculiar interest. The usual mode oi measuring 
mass is by means of Aveight or the attraction of 
the earth on bodies, and this method is of course 
inapplicable in determining the mass of the earth 
itself. The method that is employed is to compaie 
the attraction of gravity betAvcou two knoAvn 
masses, and between one of these masses and the 
Avhole earth. The simplest method is by observing 
the deviation from the vertical of a plumb-line 
near an isolated mountain. The volume of tlie 
mountain is first found by survey, and its density 
calculated from the geological structure ami the 
density of its component rocks. Observations have 
been made on Chimborazo, on Schieballion in 
Perthshire, and on Arthur’s Seat, with fairly con- 
cordant results. Airy in 1854 ma<le expert lueubs 
in a coal-pit at South Shields, and Vou Sterneck 
in 1882-85 in deep shafts in Austria, on another 
principle. The rate of vibration of a pendulum 
at the surface depends on the attraction of the 
earth as a Avhole ; but at the bottom of a shaft 
the same pendulum will vibrate at a different 
rate for tAvo reasons : ( 1 ) faster, because it is nearer 
the centre; (2) sloAver, as the attracting mass is 
less. The spheroidal skin of the earth’s crust 
equal in thickness to the depth of the shaft ceases 
to exert any influence, and the force of gravity <lne 
I to this spheroidal shell is the difierence between 
the force measured by the vibration of tlie pendulum 
at the surface and that at the bottom of the mine. 
If then the mean density (and hence the mass) of 
this spheroidal skin can be ascertained, the problem 
would be solved; but this it is impossible to do 
in a satisfactory way, and so the experiment is 
vitiated, and the results com]pare badly with other 
methods. Professor P. G. Tait pointed out that an 
excellent opportunity of making an experiment of 
a similar kind is afforded on the shores of estuaries 
whei*e there is a high rise of tide — e.g. the Bay of 
Fundy. It would be easy to estimate the gravita- 
tional influence exerted by the alternate piling up 
and clearing away of a readily calculated mass of 
water. 

The most satisfactory method of finding the 
mass of the earth is that devised by. the Ilev. John 
Mitchell, but carried out carefully by Cavendish, 
and hence known as the ‘ Cavendish Experiment.’ 
It consists of measuring very accurately the minute 
attraction exerted by two large spheres of metal on 
two much smaller metal balls fixed to the ex- 
tremities of a light lever which is suspended by a 
wive. The slight attraction of the large spheres is 
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imeasured by the Torsion Balance (q.v.), of which 
the smaller balls form part, and the distance of the 
attracting bodies is known. Hence, making the 
proper allowance for distance in each case, the 
attraction of the large spheres on the small balls is 
to the attraction of the earth on the small balls — 
i.e. the weight of the small balls— as the mass of 
ijhe large splieres is to the mass of the earth. The 
attraction measured is so minute that the most 
elaborate precautions are necessary to get a definite 
result. Cavendish used leaden spheres a foot in 
-diameter, which were swung round so as to exert 
"their attraction alternately on opposite sides of the 
torsion balance. The apparatus was much simplified 
by Cornu, who alternately filled with mercu^ and 
emptied hollow iron spheres suitably placed with 
regard to the small balls. When Professor C. V. 
Boys succeeded in making extremely fine quartz 
fibres he applied them in the construction of a 
torsion balance of such extieme delicacy that in 
1895 he repeated the Cavendish experiment with 
an apparatus little more than one foot square, and 
-obtained the best results yet seemed. Von Jolly 
and later Mr J. H. Poynting made a modification 
of this experiment by using an ordinal y Balance 
(q.v.) of great delicacy, with double scale pans, 
the lower pan of each pair being suspended by a 
fine wire from the centre of the upper. In the 
simplest form the experiment -was conducted thus : 
on the right-hand.side this fine wiie is surrounded by 
a massive perforated cast-iron cylinder built up in 
sections. On standard masses being placed in the 
upper pans, the one on the light-hand side is heavier 
by the attraction of the iron ; then when the masses 
aie changed to the lower pans the right-hand mass 
is lighter by the atti action of the iron, so that the 
diflbrence of weight represents twice the attraction. 
The iron cyliiidei is then taken to pieces, and built 
up loiirid the left-hand wire, and the process le- 
peated several times. 

Mean Density of the Earth . — The result of all 
these experiments shows the mass of the earth 
to be approximately 6,000,000,000,000,000,000,000 
tons. The mean density calculated from this 
mass, and the known volume of the earth, is a 
more manageable figure, and may be given as an 
example of the degree of accordance in the various 
measuiements. The values ariived at by the vari- 
ous experimenters varied between 4*86 and 6*56. 
The average of the concordant results yielded 
by the best methods may be taken as 5*5, the 
density of puie water at 4® C. being 1. The 
density of surface locks is onljr about 2*5, but 
lavas of deep orimn have densities ranging up 
to 3 or even hi^ier, and it follows that the 
density becomes greater towards the centre. The 
whole earth is bound together mainly by the force 
of ^avity, cohesion being of much less importance, 
.and the pressure at great depths is so enormous, 
that at the centre it is calculated to amount to 
15,000 tons per square inch. At this pressure the 
density of the ordinary rocks would be far greater 
than the mean density of the earth will warrant, so 
that instead of being obliged to suppose that all the 
heaviest metals have accumulatea at the centre in 
• order to account for the high mean density, we have 
to seek in the elevated temperature of the interior 
a reason for the mean density being so small as it is. 
The density of the crust of the earth is irre^larly 
‘distributed. It must be greater under the Pacific 
^ Ocean, in order to balance the projecting mass of 
Africa and Europe on the opposite side of the 
world, otherwise, the globe would be lop-sided. In 
many places observations with the pendulum or 
plumb-line show discrepancies that cannot be 
.accounted for by the configuration of the neigh- 
bouring surface, and must be due to irregularities 
dn the density of the crust. The dimensions given 


refer to the earth as a perfectly smooth figure, the 
solid lithos})hei*e being surrounded by a fluid shell, 
the hydiqsphere, about 2 miles thick, which is 
included in the estimate, but this is enwrapped 
by the Atmosphere (q.v.), which is of undefined 
extent, and is left out of account. 

ConsUtiition of the Earth . — The elements present 
in the earth are, as far as can be ascertained, the 
same as those in the sun and other members of the 
solar system. Of the ninety or moie elements 
recognised by chemists, very few occur free in 
those parts of the crust accessible to us, except 
the oxygen, nitrogen, and aigon of the atmosphere. 
The hydrosplieie (b??od of the mass of the earth) is 
composed of about 97 per cent, of pure water, a 
compound of hydrogen^ and oxygen. The litho- 
sphere is made up mainly of silicates — i.e. com- 
pounds of silicon, oxygen, and a few metals. The 
table shows, according to Prestwich, the approxi- 
mate composition of the crust of the eaith ; but 
more recent estimates give a larger proportion of 
iron : 


As Elements. 


1. Oxygen 50*0 

2. Silioon .. .. 25*0 

3. Alummmm 10 0 

4. Calcium 4*6 

6. Magnesium 3*5 

6. Sodium 2*0 

7. Potassium 1*6 

8. Carbon 1 


J.U. DUipXlUl' I 

11. ChloimeJ 

12. Other elements.... 1*0 

100 0 


As Oxides, &c. 

1. Silica 53 0 

2. Alumina 19-0 

3. Lime 6*3 

4. Magnesia 5*8 

5. Soda .. ... 2*5 

6. Potash 2*4 

7. Carbonic acid 

8. Iron oxides 

9. Sulphuric acid 

10. (Chlorides) 

11. Other oxides. .. 3 5 


lOU’O 



The character of the rocks composing the litho- 
sphere varies with depth. Beneath the outer part of 
the crust composed of sedimentary or metamorphio 
rocks, there seems to occur a zone of acidic lavas — 
i.e. rocks in which the proportion of silica is greater 
than is required to saturate the bases. At greater 
depths, basic lavas of ^eater density occur, in which 
there is a deficiency of silica. The thickness of the 
crust, and the constitution of the earth beneath it, 
can only he guessed at from superficial indications, 
or by deductions from its movements. The change 
of temperature with depth has been carefully 
studied (see Temperature), especially by the 
Committee on Underground Temperatures of the 
British Association, who have collected great 
masses of data, and shown that as a rule beneath 
the stratum of invariable temperature (which lies 
at a variable depth, and is the limit of solar influ- 
ence), the temperature increases at the rate of about 
r F. in every 55 or 60 feet. There are indications of 
this rate diminishing at great depths. The deep- 
est depressions of the oceans extend about 6 miles 
below sea-level, and it might be expected that the 
heat of the earth’s crust would raise the tempera- 
ture of the water there, and keep up, if not a iboiU 
ing sea, at least energetic oceanic circulation. This 
is found not to be the case, as the cold water fi’om 
the polar regions has long since cooled down the 
bed of the open oceans to a temperature everywhere 
between 30® and 40® F. When a tunnel is hoied 
horizontally through a mountain, the temperature 
in the interior is found to he higher than coi responds 
to its distance from the centre of the earth, but 
quite in accordance with the depth beneath the 
summit of the mountain. Although the tempera- 
ture in the interior of the earth is unquestionably 
high enough to melt, and possibly even to vaporise 
all known substances, the fact that the melting- 
point of rock-materials is raised by pressure makes 
it probable that the earth as a whole is a solid 
body, and is not merely a thin hard crust like an 
egg-shell encircling a vast molten sphere. Astro- 
nomical observations, and the investigations on 
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earth -tremors and tides, indicate that the litho- 
sphere, as a whole, has a ligidity appioximately 
e<iual to that of steel. The theory of a solid earth 
in no way hampers the explanation of Volcanoes 
(q.v,) emitting vast quantities of fused rock- 
materials, as theie may he relatively small accumu- 
lations of fluid rocks here and there, or more likely 
some temporary relief of pressure loweis the melt- 
ing-point, and allows the rocks to liquefy explos- 
ively. Considerations of the thickness and rate of 
deposition of stratified rocks have suggested that 
the crust has been solid for about 1000 million 
years. Lord Kelvin, arguing fioni the rate of loss 
of heat, allowed less than 100 million ; hut the j 
discovery of radium and the reinai kahle thermal I 
effects of radio-active minerals depiives this line of 
reasoning of all quantitative value, and a greater j 
age must he conceded. The transformation of 
radio-active elements supplies a new measuie for 
the antiquity of the earth, and Loid Rayleigh 
deduces an age of several thousand^ million years 
hy this method for the earth while in a condition 
to support life. This figure gives the geologists 
sufficient elbow-room for their processes. See 
Geology, Nebctl.®. 

The Sicrface of the Marth,— Alter a solid crust 
had been formed, the contraction consequent on 
cooling caused the core of the eaith to shrink away, 
parts of the unsupported crust either fell into the 
cavities formed, or were drawn in hy the contract- 
ing nucleus, and so gave rise to hollows and ridges 
on the surface. Tne oceans conceal so much of 
the earth’s suiface from our view, that we aie apt 
to form a wrong idea of its real configuiation. If 
the hydrosphere were of one quarter its piesent 
extent, only the deepest hollows would he covered 
with water, and all the rest would he land, while, 
if it were four times as extensive, even the highest 
ridges would he submerged. As it is, the emergent 
ridges or land areas amount to 28 per cent, of the 
entire surface, with a mean height of about 2300 
feet above the sea, and the submerged hollows 
occupying the r(^maining 72 per cent, of surface 
liave an average depth of about 11,500 feet beneath 
sea-level. The distribution of land and water is 
such that the land is massed mainly in the northern 
hemisphere, the Arctic Circle having the largest pro- 
portion of land in its course, nearly seven-eighths of 
its length ; the equator crosses land only for one- 
sixth of its length, and the parallel of 57“ S. runs 
entirely over sea. If the world were divided into 
two hemispheres, with the English Channel at the 
centre of one and New Zealand at the centre of the 
other, the pioportion of land to sea in the former 
would he twelve to thirteen, and it would contain 
seven-eighths of the land; the proportion of land 
to sea in the latter would be one to twelve, and it 
would contain three-quarters of the sea of the globe. 
The question of the permanence of the main lines 
of surface-features is referred to in Continent and 
in Sea. Sir John Murray’s discussion of the height 
of land and depth of sea has been supplemented by 
estimates hy Professors Wagner and Krummel. 
According to Wagner’s classification the Depressed 
Area or ocean deeps more than 16,400 feet below 
sea-level occupy 3 per cent, of the earth’s surface, 
the Oceante Plateau depths between 7400 and 16,400 
feet occupy 54 per cent., the Co)it mental Slope 
between 660 and 7400 feet 9 per cent., the Gonti- 
nental Plcvteau between 660 feet below and 3300 
feet above sea-level 28 per cent., and the Culminat- 
ing Area above. 3300 feet 6 per cent. Unsurveyed 
regions les^ve some doubt as to tlie exact figures, 
Tng total Yolame of o(^an is fourteen times as great 
as tlxab of dry land ; if all the land were levelled 
down to sea-level, only one-four^enth of the 
oceanic depressions would be filled up. For the 
oorn^rative area of land and water, see Sea. 


Movements of the Earth.^The fact that the earth 
rotates always in the same way gives the globe 
polarity^ or tlie property of two-end edness, and 
the fact that the axis of rotation coincides with the 
shortest diameter of our planet, strongly con films 
the nebular hypotlie&is by indicating that the earth 
assumed its existing foim, aimroaching an oblate 
spheroid, by rotating rapidly about its present axis 
while in a fluid or at least a plastic state. The 
rotation of the eaitli gives the power of distinguish- 
ing and defining directions. The diiection towards 
wMch rotation takes place is the east, that from 
which it takes place is the west. These teiiiis aie 
purely relative. Compared with Biitain, Anieiica 
IS the western continent ; compared with Japan, it is 
the eastern continent ; there is nothing like an 
east or west pole. The ends of the earth’s axis 
are fixed points— one called the noith polo, the 
other the south pole. The north polo is defined as 
that end of the axis which points tovauls a bright 
star in the constellation of the Little Bear, the stai 
being named in consequence Polaiis, or the Pole- 
star (see Latitude, Poles). While the late of 
angular rotation is uniform in all pai ts of tlic oai th, 
namely, one complete revolution in 24 sidcieal hours 
(or in 23 hr. 56 min. 4 sec. solar time), or 15° per 
hour, the tangential velocity varies witlx the cosine 
of the latitude. At the equatoi , with its circiiin- 
feience exceeding 24,000 miles, the velocity of a 
point on the surface of course exceeds 1000 miles 
an hour. At the paiallel of C0“, which is only half 
the length of the equator, the tangential velocity 
is 500 miles an hour, while at the poles themselves 
there is no tangential velocity, but rest as far as 
axial rotation is conceraed. 'Xn virtue of ineitia, 
the property of matter defined in Newton’s first 
law of motion, the diiection of the axis of a rotat- 
ing body tends to remain unchanged. As the earth 
has a rapid motion of revolution round the sun, 
varying from a maximum in perihelion to a mini- 
mum in aphelion, the plane in which it moves also* 
tends to remain unchanged, and these two direc- 
tions aflbrd standards in space to which the inclina- 
tion of all other planes and lines majr be referred. 
The eccentricity of the earth’s orbit is suliject to* 
change's, maxima of eccentricity occurring at 
irregular intervals of about half a million years, 
but its plane is much more constant. The time 
occupied by the earth in its circuit of 580 million, 
miles is one year, or 365 days, 6 hours, 9 minutes, 
which implies an average velocity of 66,000 miles 
per hour. 

The inclination of the earth’s equatorial plane 
to the plane of the ecliptic is 23® 28', and the valu- 
ations are scarcely perceptible. The most im- 
portant of the earth’s motions resulting from per- 
turbations by other heavenly bodies, is Precession 
(q.v.), which is due to the differential attraction of 
the sun and moon on the bulging equatorial region. 
This attraction constantly tends to turn the earth’s 
axis at right angles to its orbit ; but it results only 
in a slow rotation round a perpendicular axis which 
occupies about 25,800 years, and has the effect of 
making the pole describe a circular path in the 
heavens. The possibility of changes in the inclina- 
tion of the eartn’s axis having taken place within 
recent periods, is a question of great importance 
with regard to geological climate (see Glacial. 
Periods); but the balance of evidence seems 
to be against the probability of any such change. 
Astronomical observations indicate a movement of 
the poles over the surface of the earth at the rate 
of a toot per annum, within a circle of about 50 feet 
in diameter, giving rise to minute variations in 
latitude. The proofs of the diurnal rotation of 
the earth are numerous and complete. A con- 
sequence of rotation from west to east has been 
deduced by Ferrel to the effect that any body* 
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moving on the earth’s surface, in whatever direction^ 
tends to deviate from a straight path towards the 
right in the northern hemisphere, and towards the 
left in the southern. For hodies moving towards 
or from the equator, this can be easily understood. 
Suppose an ocean current to start from the equator, 
flowing due north. At the equator it has, if the 
earth rotates from west to east, a much greater 
eastward velocity than has the part of the earth’s | 
surface to which it flows, so that it must of neces- 
sity flow eastward as well as northward — ^i.e. it 
must tura towards the right as it proceeds. 
Similarly moving southward from the equator, the 
current must retain an easterly drift as it advances, 
thus deviating to the left. This is the mode of 
circulation which actually takes place in the oceans. 
Many large rivers of the northern hemisphere, such 
as the Volga, press harder on the light bank, which 
is accordingly steep and always receding, while the 
left bank is a more gentle slope. The same thing 
is observed in a more marked degree in the case of 
winds ; and even in gunnery, allowance has to be 
made for the deviation of the projectile from this 
cause. The fact that a bullet dropped from a lofty 
tower falls a little to the east of the vertical, has 
been repeatedly verified, and can only be accounted 
for by tlie upper part of the tower having a greater 
tangential eastward velocity than the base, on 
account of its being farther from the earth’s centre, 
this greater velocity being shared in by the drop- 
ping bullet. But the most convincing proof was 
given by Foucault with the Pendulum ( q. v. ). A long 
and heavy pendulum swings in a plane, the direc- 
tion of which is Ijv Newton’s first law of motion 
'Constant in space. Vet when such a pendulum is 
set swinging in a room, its plane of vibration very 
•soon appears to be changing. The plane always 
appears to twist lound in the same direction, and 
since we know that the plane of the pendulum does 
not change, we must conclude that the room turns 
round it in consequence of the rotation of the earth. 
Direct proofs of the revolution of the earth round 
the sun are less simple. The Aberration of Light 
(q.v.) proves that the observer accomplishes some 
yearly journey at a rate that is comparable, though 
remotely, with the velocity of light j and the parallax 
of some of the nearer stars when coirected for aber- 
ration, indicates that we view them at opposite 
seasons of the year from opposite ends of a line, 
180 million miles long. 

The earth performs none of its motions with 
rigorous precision. The solar system is so balanced 
and knit together that each of its members exerts 
some influence in determining the movements of all 
the rest. See Pertuebations. 

Distribution of Solar Energy on the Earth , — The 
•energy of the sun continually beating upon the 
•earth keeps up the circulation of the atmosphere 
.and hydrosphere, through which it acts on the 
lithosphere and becomes available for the use of 
living creatures. Only TnmnrWinr oi the energy 
actually given out by the sun is intercepted by the 
earth, but this minute fraction is great enough to 
produce enormous results. As the globe rotates, 
one half is always exposed to sunlight, one half 
always immersed in darkness. The refractive 
power of the atmosphere makes the rising or setting 
sun appear higher than its true position in the sky, 
and so keeps it visible for a longer time than if 
there were no air. The length of the day and the 
amount of daylight in high latitudes aie thus very 
considerably increased. 

Not considering the effect of ijgffaetion, it is easily 
understood how at the summer solstice of the 
northern hemisphere, when the north pole is in- 
clined towards the sun, sunlight falls 234® beyond 
the pole, and as the earth rotates all this region 
remains in daylight the whole twenty-four hours. 


At this time the south pole is turned from the sun 
to the same extent, and no light can reach within 
234® of the south pole. The circles bounding those 
remons of continuous daylight or darkness at the 
solstices are termed the Aictic and Antarctic circles, 
and the space within them the North and South 
Frigid zones. At the summei solstice of the north- 
ern hemisphere the sun is vertical at a distance of 
234® N. of the equatoi. This is the highest north 
latitude at which a vertical sun is experienced, and 
is termed the Tropic of Cancer from the constella- 
tion in which the sun appears at the time. At the 



Yiew of Earth from tlie zenith of a point in 60® K lat. 
and 90® E. long, at 6 o’clock a.si., on its summer 
solstice (21st June) : * 

The figures on the parallels of latitude indicate the length of 
the illuminated arc in degrees, and the period of daylight 
(longest day) in hours. 

winter solstice of the northern hemisphere the sun 
is vertical at a distance of 23J® S. of the equator 
or on the Tropic of Capricorn, which is the highest 
south latitude for a vertical sun. As the sun 
appears overhead in all places between these circles 
twice in the year, and thus exerts its maximum 
heating power, this broad belt of the eaith is 
termed the tonid zone. Between the tropics and 
the polar ciicles there are two regions, each 43® 
wide, in which the sun is never overhead, nor is it 
ever beneath or above the horizon continuously for 
a period of twenty-four hours. These are the 
northern and southern temperate zones. In high 
latitudes the sun’s rays strike the earth’s surface 
obliquely, and have thus less heating power than in 
low latitudes (see Climate ; see also Day and 
Seasons). The northern winter and southern 
summer occur in perihelion, so it might be supposed 
that more heat reaches the southern than the 
northern hemisphere. Kepler’s second law explains, 
however, that the earth moves so much more 
rapidly when near the sun than it does when 
distant from that centre, that the amount of heat 
received in equal times is the same in both cases. 

Work of Solar Energy , — The sun’s heat-power 
is constantly at work breaking down the rocks 
of the higher parts of the lithosphere, and spreading 
the triturated substance as soil over the lower 
ground. The circulation of water is the great 
instrument for this work ; vapour raised from the 
oceans and carried by wind is condensed as rain on 
the high-lands, and returning to the sea in the 
form of springs and streams, has a chief share in 
wearing down the surface of the land. This process 
would ultimately reduce all the land to a imifona 



166 


EARTH 


EARTH-HOUSES 


low level, were it not counteracted by the continual 
gentle elevations and depressions of the surface, 
conseq[uent on internal changes (see Upheaval). 
The energy of the sun acting through living plants 
enables these to recombine the elements of the 
soil and the air, and thus to form a variety of new 
products, most of which can as yet be produced in 
no other way. Thus the greater pait of the land 
surface of the earth is covered with growing vegeta- 
tion. The distribution of plants over the earth's 
surface depends on configuration, climate, and soil. 
Where these conditions were favourable, great 
stores of solar energy have been laid up in the 
potential state by the preservation as fossils of 
ancient forests. Coal is the best example, and the 
distribution of coal is at present one of the most 
important factors in the life of a modern manu- 
facturing community. Animal life, which is 
uitimatmy dependent on plant-life, and cannot get 
energy from the sun direct, carries on the process of 
rearrangement and redistribution of matter farther. 
It also nas had a share in producing the present 
condition and aspect of many parts of the earth. 
The chalk, limestone, and marble which characterise 
many regions of the land, and the coral reefs and 
islands of tropical seas, aie immediate consequences 
of the action of animal life. The distribution of 
plants and animals in their natural state is deter- 
mined solely by the physical conditions of their 
surroundings ; but the actual distribution has been 
greatly modified by the action of man. 

Man to a large extent modifies and reveises the 
ordinary course of natuial phenomena and the laws 
of Geographical Distribution (q.v.). The greatest 
density of human population would occur natuially 
in those regions where the means of life aie most 
abundant and most easily obtained, such as the 
alluvial plains of hot regions ,* hence the valleys of 
the Nile and Ganges and the plains of China have 
always been amongst the most populous parts of 
the world. With the development of means of 
transport and of manufactming processes a drift of 
population set in towards regions of mineral wealth, 
so that in manufacturing countiies, such as western 
Europe and the eastern United States, the coal- 
fields are most densely peopled, and the population 
is fed by grain and flesh raised in far distant parts 
of the earth. Tribes of the human race early 
began to claim exclusive rights to the region of the 
earth’s surface they inhabited, and definite districts 
of the earth have from remote historical times been 
associated wdth particular races, who either con- 
tinue to hold them if strong enough to resist 
invasion, or are superseded by more powerful 
immigrants. The artificial boundaries of countries 
appe^ so much more strongly to the popular mind 
than the natural boundaries of such legions of the 
earth’s surface as plains, plateaus, or river-basin®?, 
that until recently in most atlases the maps were 
coloured to show only the arbitrary human divisions. 
It is the purpose of Geography (q.v.) to consider 
the earth in its special relations to man. 

The intense manufactming activity of modern 
life has an important bearing on the future of the 
earth as a habitable planet. Mineral fuel and 
metals are being extracted and consumed with 
great and increasing rapidity, and from many 
causes they are being produced and stored up at 
a slow and decreasing rate. Hence, to view the 
subject from the standpoint of geological time, the 
supply of potential energy is approaching an end. 
The sun pours upon the earth every day enormous 
quantities of energy, continually available in wind 
and water power, and these must he utilised more 
and more as the accumidated reserve of energy in 
coal and metals diminishes. In the same way 
vegetation is a regenerative process; but by the 
destruction of forests without replanting and the 


exhaustion of soils the availability of solar ener^ ' 
in this way has been destroyed in some parts of the 
world, and greatly impaired in others, it is neces- 
saiy, in viewing the eaith as a home for man, to 
beai in mind that if it is to continue capable of 
maintaining its present population in comfoit— 
not to speak of the inciease at the late of about 
10,000,000 a year— the stores of potential eneigy 
must be caiefully pie&erved, and care must be taken 
to allow the daily solar supplies to pioduce their 
fullest effect by applying the piinciples of foiestry 
and agiicultuie. 

The Future of the Earth . — The principle of the 
degiadation of eneigy as stated before the possi- 
bilities of radio-activity were known, taught that 
the earth will gradually cool clown. The sun 
also cooling, although at a slower rate (about T 
in 3000 years), will giadiially reduce the supply of 
external energy, the friction of lunar tides will 
lengthen the rotation period of the earth until it 
coincides with its reduced period of revolution 
round the sun. Ultimately, if this principle holds 
good, all the bodies of the solar system will clash 
together, restoring by the impact much of the 
potential energy to the kinetic state, and in so 
doing they will start a reduced duplicate of the old 
solar system, with a less supply of energy. Tlie 
cycle of nebula, sun, and planet will go thiough 
the same round again and again with diminishing 
speed, until ultimately in the course of inliinte 
time all the matter of the univeise will he 
accumulated in one vast mass, "writh all the eneigy 
of the univeise uniformly diftiised through it at 
one level of tempeiature and utterly unavailable, 
and the universe will be dead. 

The internal composition and gradual changes of 
the interior, the somewhat complicated distiihu- 
tion and mode of origin of the surface irregularities 
of the lithosphere, the vaiious motions of the eaith 
as a whole, and the action, modified by all tliese 
conditions, of solar energy on the atmosphere, 
hydrosphere, and lithosphere, deteiniine all the 
changes of the earth’s condition and appeaiance, 
including its lelations to living plants and aninmls. 
The investigation and description of these featuics 
and their rationale constitutes the study known to 
the Germans as Erdhuude^ to the Fiench as 
Physique de Globe, and in this country by the 
unsatisfactory and inadequate names of physical 
geography and physiography. 

For the full explanation of the phenomena of the 
earth, reference may be made to many other articles,, 
some of the more important of which are : 


Afi ica. 
America. 
Antaretjca. 
Antarctic 
Ocean. 

Ai ctic Ocean. 
Asia. 

Astronomy. 

Atlantic. 

Atmosphere. 

Australia. 

Climate. 

Continent, 

Copernicus. 

Creation. 


Day Desert. 
Eaith quake. 
Ecliptic. 
Europe. 
Foucault, 
Geodesy. 
Geographical 
Distnlmtioii 
Geography 
Geology. 
Glacial Period. 
Gravitation. 
Ice. 

Indian Ocean. 
Island. 


Lakes. 
Latitude. 
Loiigitinlc 
Magnetism 
(Terrestrial ) 
Meiidian. 
Meteorologj 
Mountains. 
Kebulse. 
Nutation 
Pacilic Ocean 
Planets. 

Polar Explora- 
tion. 

Poles 


Ptolemaic 

stem. 

Ram. 

Rneis 

Sea. 

Season. 

Snow. 

•solar tsi stem. 

Sonmliiig. 

Slonns. 

'I'emperature. 

Tides. 

Volcanoes. 

Watei. 

World. 


Earthy in Chemistry, isee Earths. 

Earth Closet. See Sewage. 

Earthenware. See Pottery. 

Earth-houseSy or Yird-hoxjses, the nam-ef 
which seems to have been generally ^ven through- 
out Scotland to the underground buildings, which, 
in some places are called also ‘Piets’ Houses’ (q.v.), 
and in others, it would appear, ‘ Weems/ or caves. 
Martin, in his Description of the Western Islands, 
printed in 1703, when their use would appear to 
have been stiU remembered, speaks of them as 
‘ little stone-houses, built under ground, called 
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eartli-houses, which served to hide a few people and 
their goods in lime of war.’ The prehistoric earth- 
house of the Scottish mainland, however, is a long 
narrow gallery of a curved form, increasing in 
height and in width from the entrance to the farther 
end. These cave-like structures, which are some- 
times over so feet in length, are built of unhewn 
and uncemented stones, roofed by unhewm flags, 
and entered usually at the narrow end. When the 
chamber is unusually wide, the side- walls converge, 
one stone overlappmg another, until the space at 
top can be spanned by stones of 4 or 5 feet in length. 
In some cases the earth-house shows two or more 
chambers, communicating with one another by a 
narrow passage. Occasionally, as many as forty 
or fifty earth-houses are found in one gionp, as 
in the moor of Clova, not far from Alford, in 
Aberdeenshire. They are generally so near the 
surface of the ground that the plough strikes upon 
the flagstones of the roof, and thus leads to their 
discovery. The objects most frequently found in 
them are those of domestic use or personal orna- 
ment, and the refuse of food. The indications 
afforded, by the character of the relics assign the 
occupation of the earth-houses in Scotland to post- 
Roman times. Occasionally, the surface of the 
ground beside the earth-house shows vestiges of 
dwelling-houses, and folds or inclosures for cattle. 
This, with other things, would indicate that the 
earth-houses of Scotland and Ireland (for they are 
found also in that island) were put to the same 
purpose as the caves which, as Tacitus (writing in 
the 2d century) tells us, the Germans of his day 
dug in the earth, as storehouses for their corn, and 
as places of retreat for themselves during winter, or 
in time of war. For plans and desciiptions of many 
earth-houses in Scotland, see Anderson’s Sootland 
in Fagan Times: the Iron Age (1883). 

Earth-nut* a popular name of the tubers of 
ceitain umbellifeious plants, pai-ticulaiiy Bxvnmm 
hidhocastamim and B. %exmsvm^ which are common 
in most parts of Europe. Names of the same signi- 
fication are given to them in a number of European 
languages. Antnt, Yeniut, Ground-nut, and Jur- 
mit, Scots and English piovincial names, are 
corruptions of eaith-nut. Piq-nut and earth- 
chestnut are also common English names. They 
are wholesome, nutiitious, sweet, starchy, and 
very slightly acrid on the palate. When boiled 
or roasted they are delicious ; cooked in the latter 
way under embers they resemble chestnuts, but 
are more aromatic, and generally preferred to 
them by the inhabitants or countries where both 
are indigenous. In Holland, the Alps, and in some 
parts of England, particulai'ly in Hertfordshire and 
Cambridge^iire, w^here they are plentiful, they 
are used in soups. They form an article of trade 
in Sweden, and have sometimes been recommended 
as worthy of an attention which they^ have never 
yet received in Biitain. The two species are very 
similar in general appearance, although B. bulho- 
ertstanum has by some botanists been referred to 
the genus Carum, because its carpels have single 
vibtae between the ribs, B, flexuosum, with thiee, 
to Conopodium. The former is also a plant of 
stouter habit. Both have umbels of small white 
flowers, much divided leaves with very narrow 
segments, and a single roundish tuber at the root 
of each plant. B. flexuosum is common in woods, 
pastures, waysides, &c., in most parts of Britain. 
B. hvJihocastanum is found only in some of the chalk 
districts of England, but is abundant in many parts 
of Europe. B. ferulaceum likewise affords tubers, 
which are used as food in Greece. — ^The somewhat 
similar tubers of another umbelliferous plant, 
Oenanthe pimpimlloides, which grows in the pas- 
tures of some parts of the south of England, are 
sometimes also used for food, notwithstanding the 


very poisonous qualities of some of its congeners 
(see Water-deopwort). — A Himalayan umbellif- 
erous plant {Chcerophyllum tuberosum), a species 
of Chervil (q.v.), yields edible tubers or earth-nuts, 
— The name earth-nut is sometimes extended to 
other small tuberous roots of similar quality 
although produced by plants widely remote in the 
botanical system, as Apios tuherosa and Lathyrus 
tuberosus ; as also to the very difieient Giouiid iiut 
(q.v.) or Ground-bean, the Arachis, 

Earthquake* the term applied to any tremor 
or shaking of the ground. Many earthquakes are 
so gentle as to pass almost unrecognised, others 
again are sufficiently pronounced to excite general 
remark or alarm, without, however, causing any 
damage, while some spread enormous destruction 
over wide areas. Probably no part of the earth’s 
surface is entirely free from vibration, but, fortu- 
nately, destructive earthquakes are confined to com- 
paratively limited regions. According to Mallet, 
the well-known authority upon seismology {sexsmos, 

‘ an earthquake,’ logos, ‘ a discourse ’ ), the almost 
universal succession of phenomena recorded in not- 
able earthquakes is first a trembling, next a seveie 
shock, or several in quick succession, and then a 
trembling gradually but rapidly becoming insen- 
sible. In most cases, each shock lasts only a few 
seconds, but the tremblings that follow may be 
continued for days, weeks, or even months. Noises 
of sundry kinds usually precede, accompany, or 
succeed an earthquake. These have been variously 
described, some likening them to the howling of a 
storm, the giowling of thunder, the clanking and 
clashing of iron chains, the rumbling of heavy 
wagons along a road, the shattering and crashing 
of enormous masses of obsidian or glass, &c. Such 
noises are conducted through the ground, or they 
may travel through the sea, or be transmitted 
through the air. They are often propagated 
through the ground for very great distances, so 
that they may be heard in regions far removed 
from the disturbed area. Cases are on record 
where such sounds have travelled more than 158 
geographical miles. Some earthquakes, however, 
are not attended by any subterranean sounds. 
This has been the case with some of the most 
destructive South American disturbances. Thus 
at the time of the terrible shock which destroyed 
Riobamba in Ecuador on 4th Febi uary 1797, a com- 
plete silence reigned. On the other Ijarid, sub- 
ten anean sounds may be heard without any earth- 
tremor being perceived. Humboldt tells us that 
at Guanajuato, in Mexico (1784), the inhabitants 
were terrified by loud subteiranean thunder, which 
continued for more than a month, but was not 
accompanied by any trace of earthquake. The 
noise ceased gradually as it commenced, and was 
curiously local, as it was not heard at the distance 
of only a few miles. 

Earthquakes are felt either as 'oertical shocks, from 
below upwards, as horizontal or lateral shocks, or 
as undutatory movements. As illustrating the force 
of a vertical shock, it is related that in 1837, at the 
fort of San Carlos in Chile, a flagstaff which was 
sunk for 30 feet in the ground, and secured with iron 
rods, was violently shot into the air, leaving a round 
hole in the ground. Again, at the time of the great 
earthquake of Riobamba, the bodies of many of the 
inhabitants were projected across the river and 
fell upon La Culla, a hill over 300 feet in height. 
During the Calabrian earthquake of 1783, the 
undulatory motion was well marked by the way- 
in which the trees swayed to and fro, their 
branches touching the ground. The same appear- 
ance was noted at New Madrid (Missouri) during 
the earthquakes of 1811-12, where the trees were 
observed bending as the earth-waves passed under 
them, and immediately afterwards recovering their 
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position. Numerous observations of this kind have 
led physicists to the belief that an earthquake is 
a wave or true undulation of the crust. The wave 
produced by the original impulse travels outwards 



Earth-waves : 

h'h. the hoiizon* A, centium , B, epicentrum; AB, Ac', Ac, 
As', A«, wave-paulis; 1, 2, 3, 4, &c., spheiieal concentric shells, 
or similar phases of the earth-wave. The most destructive 
effects upon buildings aie produced at some point between 
the epicentrum, B, and or z, say at o' or c. 

in all directions from the ‘focal cavity/ or ‘cen- 
trum/ A, in successive spherical shells (1, 2, 3, 
&c.), the form of which, however, as we shall see 
presently, is subject to many modifications. The 
point or area on the surface of the ground directly 
above the ‘origin’ or centrum is called the ‘epi- 
centrum,’ B, and it is at this point where usually 
the shock is felt as a vertical stroke coming fiom 
below ^ upwards. As we recede from this point, 
the^ direction of motion becomes more and more 
horizontal, and gradually also deci eases in intensity 
until it becomes insensible. Away from the 
epicentrum, then, it is obvious that the earth- 
wave at every point comes up obliquely fro7rb beloiv 
— the radial lines along which an earthquake is 

S gated from the centrum being called ‘ wavo- 
,’ AB, Ac', Ac, Az', Az, If the earth’s 
crust were composed of perfectly homogeneous 
materials, then the undulations piopagated from 
the centrum would extend equally in all directions, 
and might be shown diagrammatically by desciib- 
ing a series of concentric circles lound the epicen- 
trum. But the crust is very far from being homo- 
geneous. It is composed of different kinds of 
rock, arranged often in very discordant ways, and 
traversed by irregular joints, fissures, cavities, and 
dislocations. All these differences affect the tians- 
mission of an earthquake ; and the direction of 
motion is still further influenced by the configuia- 
tion or varying topographical features of the dis- 
turbed districts. Thus geological structure and 
topographical features combined lead to continual 
deflections and delays of the earth-wave ; but 
inasmuch as the topography of the surface is 
fundamentally influenced by the nature and struc- 
ture of the underlying rocks, we may assign the 
irregularities of the isoseismic circles piimarBy 
to geological causes. Hitheito we have been 
supposing that the earth- waves are propagated in 
successive^ sphei'ical shells, the shape of which is 
modified in various ways. We must remember, 
however, that the impulse may not originate from 
a point or spherical cavity, but from a fissure 
inclined at a considerable angle from the vertical. 
In such a case the waves, even in a homogeneous 
medium, would not be concentric circles, but, 
originating from all points of the fissure, would 
spread outwards in ellwsoidal shells to the surface, 
where the waves would take the form of ovals or 
distorted ellipses. In such a case as this, the 
greatest effect of shock would not be felt in the 
area vertically above the centrum, but rather to 
one side of the epicentrum; in other words, the 
direction of greatest effect would coincide with the 


major axis of the ellipsoidal shells. As a matter 
of fact, isoseismic lines, or lines of equal disturb- 
ance, are seldom circles ; elliptical or irregular 
curves being the common forms. And that their 
foim is gieatly influenced by geological structure 
and topogiaphy, is shown by the circumstance 
that earthquakes aie piopagated not unfiequently 
in lines or zones — the major axis of elliptical aieas 
of distuibance often having a geneial diiection 
parallel to the tiend of some gieat valley oi con- 
sideiable inountain-iange. In tlie South American 
earthquakes, tlie vibrations aie confined to the long 
narrow stiip of low ground between the Andes and 
the sea, and aie not felt on the castoui side of the 
mountains Similaily the eaitliquake*- that shake 
the coast lands of Venezuela, Caifica^, and New 
Granada are larely transmitted inland across the 
coast -1 anges. 

The velocity of propagation of an earthquake is 
very variable. Thus in the case of the eailhqnake 
of Lisbon in 1755, it seems to have considerably 
exceeded 1000 feet per second, wlrile in the Lisbon 
earthquake of 1761 the rate was three times 
greater. At Tokio, in 1881, the velocities, as 
estimated by Professor Milne, varied between 4000 
feet and 9000 feet per second. Fiom his own 
obsei vations, taken in connection with those of 
previous investigators, Milne thought we might 
conclude (1) that different earthquakes, although 
tia\elling across the samecountiy, ha\e velocities 
wdiich may vary between seveial hundieds and 
seveial thousands of feet pei second; (2) that the 
same earthquake travels more quickl;^ acioss dis- 
tricts near to than far fiom its origin ;*(3) that the 
greater the intensity of shock, the gieatei is the 
velocity. 

Various attempts have been made to estimate 
the depth at which eavth((uakes originate. Mallet 
was of opinion that the centium of the Neapolitan 
earthquake of 1857 was proba])l> 5? miles from 
the surface. His calculations \veie fiased on the 
assumption that the eaith-w’ave radiated in straight 
lines fiom the centnim. Immediately above the 
centrum the wave-path \va& supposed" to be verti- 
cal, while at points at different (ilstances fiom the 
epicentrum the wave-paths 'would he oblique, and 
emerge at different angles at the surface. These 
angles he obtained by drawdng linos at light 
angles to the direction of the laige ciacks and 
lents observed in numerous })uildings. The lines 
so drawn conveiged approximately to a point 
below the area of greatest disturbance (epicen- 
trum) — the point of convergence indicating the 
site of the original impulse or earthquake centrum. 
The same eminent physicist thought that an earth- 
quake centrum probably never exceeded a depth 
of 30 geographical miles. According to Professor 
Milne, the angles of emergence of the earth-waves 
obtained during the Yokohama earthquake of 1880 
showed that the depth of origin of tliat earthquake 
might be between and 5 miles; and he gives 
a table, compiled from the waitings of various 
observers, which exhibits the mean depths at 
which certain earthquakes have originated. These 
estimated depths range from 17,260 feet to 127,309 
feet. Two of these depths weie obtained by 
Mallet’s method, and four were made by the assist- 
ance of Seebach’s method, which depends, amongst 
other things, on the assumption of exact time- 
determinations, direct transmission by waves from 
the centrum, and a constant velocity of propaga- 
tion. Milne’s conclusion, however, was that even 
if the obsei vatious of time be piactically accurate, 
yet the other assumptions may often lead to errors 
of such magnitude that the calculated results may 
be of but little value. 

The area disturbed by an earthquake is gener- 
ally proportionate to the intensity of the shock* 
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The great earthquake of Lisbon distuibed an area 
four times as great as the whole of Europe. In 
the form of tiemors and pulsations, Mr Milne 
lemarks, it may have shaken the whole globe. 

Xir Mallet made a preliminary subdivision of 
all the earthquakes recorded in his gieat cata- 
logue (Biitish Association Report, 1854) into three 
classes, as follows : ( 1 ) Great earthquales^ in which 
large areas were shaken violently, numeious cities 
destroyed, and multitudes of people killed, rocky 
masses dislocated, and powerful secondary effects 
produced; (2) mean earthquakes^ sometimes with 
a wide superficial area, but doing less damage to 
cities, and attended by scarcely any loss of life, 
and effecting little or no change on natural objects; 
(3) minor earthquakes^ in which buildings were 
shaken and sometimes fissured, but natural objects 
were not at all affected, and which left few or no 
traces of their occurrence after the shock. The 
first class may be assumed to have a sensible dia- 
meter of about 1000 to 1200 miles; the second 
about 400 miles ; and the thiid about 100 or 150 
miles. These of course are only mean results 
made upon the assumption that the areas of dis- 
turbance had sensible surface-boundaries approach- 
ing to irregular circles or ellipses. When we come 
to the great earthquakes of modern times, the 
boundaries of which have been approximately 
ascertained, we find that these have been sensible 
in certain surface radii, or great circles, over 18°, 
-or perhaps even 20°. 

Earthquakes are not confined to the land. Many, 
perhaps the larger number, seem to originate under 
the sea, particularly along lines paiallel to the 
•shores of continents and i^ands that rise abruptly 
from great depths. In a violent submarine earth- 
quake, the ordinary earth-wave and sound-wave 
are accompanied by sea- waves. W'hen the earth- 
wave is started, a ^’eat sea- wave is generated at 
the same time, while a sound-wave is produced in 
the air. These waves travel shorewards at different 
rates. The earth -wave, carrying on its back a 
small ‘forced sea wave,’ is the first to reach the 
sliore, and as it passes inland, it causes a slight 
recession of the sea as the ‘ forced wave ’ slips from 
its back. The ‘ great sea- wave ’ is the last to reach 
the shore. Its appearance is generally heralded bj^ 
tlie flowing back of the sea — ^the recession varying 
from 30 or io feet or less in some cases, to sevei^ 
miles in others. The time taken for the vdth- 
-(Irawal of the water from the shore is equally vari- 
able — sometimes it is only a few minutes, in other 
cases half an hour, or even several hours have 
elapsed before the appearance of the great sea- 
wave, or waves. These waves may be 20, 60, or 
even 80 feet higher than the highest tide, and are 
usually more dreaded than the earthquake shock 
itself in such regions as the maritime districts of 
South America. The greatest sea- wave on record 
is that which, on October 6, 1737, is said to have 
broken near Cape Lopatka, at the south end of 
Kamchatka, 210 feet in height. 

The changes which earthquakes produce on the 
earth’s surface deserve the careful attention of the 
geologist. By causing landslips, and now and 
again producing crevasses in the ground, they 
occasionally interrupt or even entirely revolution- 
ise the drainage system of a country, and have 
thus frequently led to many modifications of a 
land-surface, very considerable changes are like- 
wise caused by the great ^ sea- waves which so 
frequently accompany the violent disturbances of 
low-lying maritime tracts — ^blocks of rock, shingle, 
gravel, and sand, and marine organisms being 
often swept inland for great distances beyond the 
reach of the highest tide. Permanent elevations 
and depressions of the land are sometimes accom- 
paniments of eai^thquakes. Thus, after the great 


earthquakes of 1750, the coast of Chile was found 
to have been permanently raised from thiee to four 
feet. Well-known examples of permanent depies- 
sions are those of the Runn of Cutch and the coast- 
lands near Chittagong, which weie submergea 
suddenly during the Bengal eai'thquake of 1762. 

Eaithquakes are of most common occurrence in 
volcanic and mountainous regions. The ‘gieat 
belt of hre ’ which circles round the shores of the 
Pacific Ocean maiks out for us the most eaith- 
quake-sliaken regions of the globe. Piofessoi 
Milne draws attention to the fact that the shores 
of those regions slope into the sea at a much steeper 
angle than the shores of countries wheie earth- 
quakes seldom occur. Looking at the broad 
features of the globe, he says, we see on its sur- 
face many depressions. Some of these saucer- 
shaped hollows form land surfaces, as in Central 
Asia; the majority, however, aie occupied by the 
oceans. Now, most eaithquakes seem to have 
their origin on or near the bottom of these slopes ; 
but to this rule there are of couise exceptions. 

When we come to inquire into the cause of earth- 
quakes, we aie left very much to conjecture. Some 
earthquakes may be due to the sudden collapse 
of undergiouiul cavities. Some doubtless are as- 
soeiaied with volcanic explosions, which for long 
veie held to be, directly or incliiectly, the cause of 
all gieat eaithquakes. In\ estigation has shown 
clearly, however, that volcanic explosions aie dis- 
tinctly local in theii effects, and, moieovei, that 
eaitliquakes aie moie numeious and moie potent 
in non-volcanic than in volcanic legions. Most 
autlioiities agree that the chief cause of gieat 
eaithquakes is to be found piobably in the snapping 
of locks subjected to gi eat strain. The desti uc bion 
of Messina and Reggio may be taken as an example. 
The affected aiea lies close to one of the great line‘- 
of folding of the Alpine system, and the earthquake 
ill all piobability was due to a settling down 
along lines of fractal e of the depiessed area ^^hich 
foims the Tyrilienian sea. Many othei causes 
of earthquakes besides those already referred to 
have been suggested. Amongst these aie the 
atti active influences of the sun and moon, fluetna- 
tions in temperature, and the piessure of the atmo- 
sphere, &c. But accoiding to Piofessor Milne, 
exogenous phenomena such as these play but a 
small part in the poduction of eaithquakes — their 
greatest effect being to cause a slight iirepqnder- 
ance in the number of eaithquakes at paiticular 
seasons. Thus, most earthquakes occur during 
the cold months or winter, and it is then also that 
barometrical fluctuations are most numeious. 

Earth-tremors are vibratory motions of the 
giound so gentle as seldom to be perceived with- 
out the aid of instruments. These microseismic 
movements appear to be experienced in every 
region where scientific observations have been 
made, and may be common to the surface of the 
whole globe. Their cause has not been determined. 
They may be due, according to Professor Milne, to 
slight vibratory motions, the result of blie bending 
or crackling of rocks, produced by their lise upon 
the relief of atmosphenc pressure. ‘ Another notion 
Is that they may be caused by an increased escape 
of vapour from the molten mattei under the earth’s 
crust consequent upon similar relief of piessnre. 

Earth-pulsations are another set of phenomena 
discussed by Milne. According to him, these pul- 
sations are slow but large wave-like undulations 
travelling over or disturbing the surface of the 
globe. Their existence may be indicated by changes 
in the levels of seas and lakes, by pendulums, by 
delicate levels, &e. Some of these pulsations are 
attributable to earthquakes, while on the other 
hand certain earthquakes are attributable to earth- 
pulsations. Thus, according to Milne, the short 
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quick vibiationfe of the Lisbon earthquake which 
overthrew the cities of Portugal had, by the time 
they had radiated to distant countries, become 
changed into long flat waves, having a period of 
perhaps several minutes. These movements were 
too gentle to be perceived, except in the effects pro- 
duced by tipping up the beds of lakes and ponds. 

Among inemoiable earthquakes may be noted 
that of Lisbon, 1st November 1755, which left the 
city a heap of ruins, destroyed 35,000 lives, and 
was felt from the Madeiras to Britain ; that which 
destroyed Aleppo in 1822 ; that at Mount Ai’arat 
in 1840 ; at Brussa, Asia Minor, in 1855 ; at Quito, 
1859 ; Mendoza, South Ameidca, 1860 ; Manila, 
1863; in Peru, 1868; Ciicuta, in Colombia, 1875; 
Manila, 1880 ; Valparaiso, 1880 ; Ischia, 1881 and 
1883 ; at the eruption of Krakatao, 1883 ; Col- 
chester, 1884 ; Malaga and Granada, 1884 and 1885 ; 
Charleston, 1886; Japan, 1891 ; Assam, 1897 ; NW. 
India, 1905; San Francisco, 1906; Valparaiso, 1906; 
Messina and Keggio, 1908-9 ; Turley, 1912 ; Central 
Italy, 1915; Mexico, 1920; China, 1920; Japan, 
1923. Milne reckoned that there is at least one 
earthquake dail^^ in Japan, and probably from 
twenty to fifty daily on the earth’s surface. Build- 
ings are specially erected to withstand earthquakes 
in Japan, South America, and elsewhere ; and similar 
principles have been applied even to lighthouse- 
building. 

The Seismometer (q.v.)will be described under 
that head. 

See Humboldt’s Cosmos and Travels ; Mallet’s Ueports 
to the British Association (1850-52, 1854, 1858, 1861); 
Milne’s Earthquakes ( 1898 ) and Seismology ( 1899 ) ; F. 
Fouqu^, Les Tr&mhlements de Terre (Pans, 1888); 
Dutton’s Earthquakes .(1904); Davison’s A Study of 
Recent Earthquakes (1905) and British Earthquakes 
(1924) ; and Hobbs’s Earthquakes (1908). 

Earths, the name applied by the alchemists and 
earlier chemists to certain substances now known 
to be oxides of metals, which were distinguished 
by being infusible, and by insolubility in water. 
The term was made to include the oxides of calcium, 
strontium, and barium, which undergo chemical 
change by contact with water, and yield alkaline 
solutrons. On account of this property these oxides 
were called the alkaline earths. The term earth 
is new disappearing from modern text-books of 
chemistry. See Soils. 

Earth-shine, the light by which the dark por- 
tions of the moon’s surface are rendered faintly 
luminous for a few days before and after new moon, 
resulting in an appearance popularly known as 
‘the old moon in the new moon’s arms.’ It is 
caused by the light reflected to the moon from the 
sunlit sui’face of the earth. It is stronger before 
than after new moon. See Moon. 

Earthworks. See Camp, Castle, Fortifi- 
cation, Hill-poets ; also such books as Windle, 
Remains of Frehistonc Age m England, Mis 
Armitage, Early Norman Castles, Hadrian All- 
croft, Earthwork of England, the ‘Victoria County 
History,’ and the lepoits of the Earthworks 
Committee of the Congiess of Archseological 
Societies. 

Earthworm, a geneial name for terrestiial 
OligochjBta, or Chsetopods with a relatively small 
number of bristles. There are many genera, such 
as Lumbricus and Allolobophora, which are well 
represented' in Britain. 

Structure, — A common earthworm, such as iwm- 
hricm herculeus, shows a body with many rings or 
segments, a transparent, often iridescent, cuticle, 
a sensitive hood or prostomium overhanging the 
mouth, a swollen glandular ‘saddle ’or clitmluni, 
four double rows of minute bxistles or setae, and 
a terminal anus. By contracting its well-developed 


muscles, some of which are connected with the 
bristles, the animal moves along the surface of 
the soil, sticking its biistles like pins against 
the ground. Its bui rowing progress underground 
is helped by its habit of eating the soil as it 

f oes, and the head is also used as a lever. The 
ody-cavity is divided by cioss partitions into seg- 
ments coi responding to the external rings." The 
food canal has a number of distinct parts ; first, the 
muscular pharynx, by aid of which the worm gi*asps 
leaves or stones ; then the gullet, with three pairs of 
lateral lime-glands, which act chemically upon the 
food ; then the swollen crop ; then the mnscular mill 
or gizzard where the soil is ground up ; and lastly, 
the long digestive portion, covered with yellow cells, 
which are familiar to those who pierce the worm 
with the hook. The nervous system exhibits the 
usual dorsal brain, ring round the gullet, and ven- 
tral chain of double ganglia, with numerous lateral 
nerves. There are no special sense organs, hut the 
worms are sensitive to light, and though they have 
no eai-s, they disappear ‘like rabbits into their 
holes,’ when somehow aware of vibrations on the 
ground or even in the air. The circulatory system 
£ well developed. The excretory system is repre- 
sented by a pair of small kidney -tubes (nephrkha) 
in almost eveiy segment; through tnese waste 
particles may be by means of cilia lemoved from 
the hody-cavity to the exterior. The reproductive 
organs are hermaphrodite and complex. 

Hahits , — Eaith worms are shy of the light, and 
keep underground during the day. Of the activity 
of their nocturnal peregrinations the abundant 
trails left on the damp soil bear witness. At night 
they often keep their tails fixed in the mouth of the 
burrow, while they explore with their bodies in a 
circle round about. Tney feed on vegetable matter 
in the soil, on leaves, &c. ; the food is chemically 



Common Earthworm : 
a, young worm escaping from the cocoon. 


acted on by the gullet-glands, ground up in the 
gizzard, digested m the intestine; the debris is 
expelled in the familiar castings. A number of 
©ggs, along with spermatozoa and albumen, are sur- 
rounded by a common cocoon, which is formed from 
a secretion of the skin. The cocoon is stripped ofi* 
towards the head of the worm by contractions of the 
body, and when it is freed the ends close. There is 
no asexual reproduction, but the animals are able to 
regenerate a lost head or tail. Some species of Lum- 
bricus exhibit superficial Phosphorescence (q.v.). 
Leaves are frequently carried below ground, some- 
times for food, but also for making the buiTOWs 
comfortable. Darwin’s observations showed that 
the earthworms display considerable dexterity in 
seizing even strange leaves in the manner most con- 
venient for transport. Stones of relatively large 
size are cleverly moved along, and used to protect 
the mouths of the tunnels. Moles and birds are 
their chief enemies. Gregarinida (q.v.) aie always 
found parasitic in the male reproductive organs, 
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and little thread woi ms are common in the kidney- 
tubes. 

Belated Forvuis, — Besides Lnmbricus and Allolo- 
bophora, of 'which many species occui, there aie 
numerous other geneia, such as Perichseta, Cryp- 
todrilus, Acanthodiilus, Eudrilus, Criodiilus, and 
Alma. The gieat Anteeus of South America is 
several feet in length, the African Ilyogenia only 
an inch. An Australian species [Megascolex 
gippslandicus) measures towaids 6 feet, and pio- 
duces a gurgling noise as it retieats under- 
giound. 

Geological Importance. — Earthworms have strong 
claims to he ranked as the most useful animals. 
They were ploughers before the plough. In the 
long past they have made a great portion of our 
most valuable soil, and now they are improving and 
renewing it without ceasing. They burrow and 
open the way alike for the rain-drops and the plant- 
roots ; they bruise the soil particles in their gizzard 
mills, and liberate the mineral elements. They are 
continually burying the surface by tiiturated cast- 
ings brought up from below. The importance of 
their humble labour is sublime. This was long 
ago appreciated by Gilbert White and Jenner, 
but was only realised after Darwin’s marvellouslv 
patient observations. Some of these lasted about 
thhty years. The result was to show that earth- 
worms have been the principal agents in the forma- 
tion of vegetable mould. In some cases vegetable 
mould does seem to accumulate without much aid 
from earthworms, and the constant rain of dust, as 
Richthofen emphasised, must not be overlooked; 
yet there is not a shadow of a doubt as to xhe 
momentous action of earthworms as soil-makeis. 
Darwin showed that there are on an average over 
53,000 worms in an acre of garden, that ten tons of 
soil per acre pass annually through the bodies of 
the inhabitants, that they bring up mould from 
below at the rate of 3 inches thickness in fifteen 
years. Greater results have seldom been demon- 
strated by the adding up of infinitesimal items. 
Darwin’s loving patience included many most 
interesting observations on the habits of earth- 
worms, and his whole work most clearly shows 
that the truth of nature is stranger than romance. 
The archaeologist owes the worms thanks for the 
way in which they have buried and thus preserved 
tesselated pavements and other antiquities. The 
use of worms to anglers needs no comment. 

‘ Earthworms, though in appearance a small and 
despicable link in the chain of nature, yet, if lost, 
would make a lamentable chasm. . . . ^Yorlns 
seem to be the great promoters of vegetation, which 
would proceed but lamely without them, by boring, 
perforating, and loosening the soil, and rendering it 
pervious to rains and the fibres of plants, by drawing 
straws and stalks of all kinds into it ; and, most of 
all, by throwing up such infinite numbers of lumps 
of earth. . . . Worms probably provide new soils 
for hills and slopes where the rain washes the earth 
away. . . . The earth without worms would soon 
become cold, hard-bound, and void of fermentation; 
and consequently sterile.’ — Gilbert White, 1777. 

‘It may be doubted whether there are many 
other animals which have played so important a 
pai-t in the history of the world as have these 
lowly-organised creatures.’ — ^Darwin, 1881. 

See Darwin, The Formation of Vegetable Mould through 
the action of Worms (Lend. 1881); Vejdovsky, System 
und Morphologic der OUgochceten (Prague, 1844) ; Perrier, 
‘Lombnciens Terrestres,’ Nouv. Ar^. Mus. Hist. Nat. 
(Paris, viii. 1872) ; Beddard, Monograph of the OUgochceta 
(1895), and JEarthwoims and their Allies. 

Ear-trumpet. See Ear. 

Earwig 9 a general name for members of the 
family Eorficulidse, often ranked with cockroaches, 


&c., in the order Oithoptera, often kept in a special 
order Deiinapteia. The body is elongate ; the 
segments aie imbricate ; the hind- wings aie folded 
in a very complicated way undei the leathery fore- 
wings or tegmina, but wingless forms are common ; 
there is a pair of forceps or callipeis or the like at 
the posterior extremity of the oody ; the young 
form is very like the adult. 

The common earwig [Forficula auricularia) is 
best known for the pmcer-like otgan at the end of 
the abdomen. This is sometimes used in defence, 
giving a slight nip; and it is also of seivice in 
packing up the hind-wings. The forceps are larger 
and more curved in the males. The hind pair of 
wings serve for rare flight ; they aie much larger 
than the firm front 
pair, and are folded 
when at lest in a 
complex way, not 
only like a fan, but 
also transversely. 

When folded up 
they are almost com- 
pletely covered by 
the anteiioi paii. 

The shape of the ex- 
panded hind- wing is 
somewhat ear-like, 
and this has given 
oiimn to the im- 
probable etymology 
which regards ear- 
wig as equivalent to 
earwing. 

Earwigs avoid the 
light, and do most 
of their work in the Common Earwig : 

dark. ^ They feed on and 5, young stages ; c, adult with 
decaying vegetable wings expanded, 

and animal matter, 

and sometimes nibble flowers to get at the nectar. 
They are ghen to seeking shelter in devices, and 
are thus readily caught in artificial shelteis pro- 
vided for theii destruction. They are very sensitive- 
to tobacco smoke. In spite of their names — ear 
wig, (^er. Ohrwurm (‘ ear-woim’ ), Fi. Perce-oreille 
( ‘ pierce-ear ’ ) ; the Armenian name also means- 
‘ ear-enterer ’ — they are not known to enter the 
eais of sleepers. 

The eggs of the common species aie laid in 
spiing, fifteen to twenty, in some convenient 
cavity. These are carefully watched, and some 
natuialists have stated that the mothei tends the 
newly hatched young as a hen her chicks. 

The distiihution ot the common earwig is very 
wide, and the same is true of the order. The 
largest European species {F. gigantea) 
about an inch in length.^ A little earwig {Labia 
minor') is common in Britain and elsewhere, and 
may be often seen flying on warm summer after- 
noons. In the genus Chelidura the hind-wings 
are lost, and the front pair rudimentary. Labi- 
dura is another important genus. 

Easdale^ a small isle on the west coast of 
Argyllshire, in the Firth of Lorn, 16 miles SW. 
of Oban. It contains sq. m., and is separated 
from the much larger Seil Island by a channel 400 
yards wide. It is noted for its great slate-quariies. 
The workings date from about 1630, and extend to 
a depth of 220 feet below sea-level. 

Easel (Dut. ezel, ‘an ass,’ cf. clothes-Aor^e), the 
wooden frame on which painters place pictmes 
while at work upon them. 

Easement, in English law, a person may 
have rights of several kinds in the land of another. 
He may have the right to take or receive part of 
the produce or profit of the land ; this right is 
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called a Profit. He may have the right to use his 
neighbour’s land for his own convenience (as e.g. 
by making use of a road over it, by la^^ng out nets 
to dry upon it, &c.), and this kind of right is called 
a Positive Easement. Again, he may have the 
right to prevent his neighbour from making an in- 
convenient use of the land — e.g. the right to pre- 
vent him from erecting buildings which obstruct 
the light — and this find of right is called a 
Negative Easement. An easement can only be 
enjoyed by an owner and occupier of land ; the 
property in respect of which the right is enjoyed 
IS called the dominant tenement; the property 
over which it is enjoyed is called the servient 
tenement. Profits and easements are both re- 
garded as rights of property in land; they are 
‘incorporeal hereditaments.’ Easements are of 
many kinds; they include rights of way, rights 
to water, light, and air, rights to support from 
neighbouring land, rights to transmit the vapours 
and noises of an offensive trade, &c. They are 
accLuired by express or implied grant (as when a 
house is conveyed together with a right of way), 
and also by prescription and custom ; they may be 
extinguished by express or implied release and in 
other ways. The period of enjoyment which gives 
a good title is for an easement 20 years and for 
a profit 40. The American law on this subject is 
in its general principles the same as the English. 
In Roman and Scots law, profits and easements are 
both included under the title of Seivitudes (q.v.). 

East (O.E. cognate with Lat. atut'ora, 

‘dawn,’ Gr. auri07i, ‘morning’; compaie also ' 
Eastei'i Austria) is, vaguely speaking, that quaiter 
of the horizon where the sun rises, or which a 
eison with his face to the south has on his left 
and. It is only at the equinoxes tliat the sun lises 
exactly in the east point, A line at right angles 
to the meridian of a place points exactly east and 
west. From very early times, the east has been 
invested with^ a certain sacred character, or at 
least held in higher respect than other points of the 
compass. It was the practice of many ancient 
pagans to fix their altar in the eastern part of 
their temples, so that they might sacrifice towards 
the rising sun (see Sun-worship). Contrariwise, 
in the temple of Jerusalem the Holy of Holies was 
at the western end ; and hence it was customary 
for Jews in other parts of the world to turn to- 
wards the west in prayer. But the custom of 
praying towards the east was adopted by the early 
Christian church from at least the 2d century, as 
a symbol of Christ as the ‘ Sun of righteousness,’ 
the ‘Dayspring from on high,’ and the ‘Morning 
Star,’ a reason assigned by Clement of Alex- 
andria, who died about 220 [Strornata, vii.), and 
who is followed by Tertullian and St Athanasius. 
Accordingly, in the ancient baptismal forms, the 
candidate was made to face westward when 
renouncing the devil and his works, but then to 
turn round to the east in order to make his pro- 
fession of faith in Christ; while, for a similar 
reason, the sanctuaries of Christian churches, 
wherein the altar stood, were built at the east 
end, a custom enjoined as early as the compila- 
tion of the Apostolical Constitutions (ii. 57). It 
was said, further, that Christ had been placed in 
the tomb with his feet towards the east, and that 
at the day of judgment he should come from the 
eastward in the heavens. From these various 
ciicumstanoes (see Orientation) bowing to the 
e^t on uttering the name of Jesus, and ourying 
with the feet to the east, were also introduced as 
customs iu the church. The churches of the city 
of Rome do not confoim generally to the principle i 
of orientation, piobably because some of the more 
impoitant among them were originally secular 
buildings of the imperial times, and served as 


examples for subsequent erections. It is a curious 
instance of the inveteiacy of popular custom, that 
in Scotland, Avheie everything that savoured of 
ancient usage was set aside as popish by the 
reformei-s, the practice of burying with the feet to 
the east was maintained in the old cliuichyarJs, 
nor was it uncommon to set down churches with 
a scrupulous regard to east and vest. In modern 
cemeteries in England, Scotland, ami Ameiica, no 
attention appears to be paid to the old pieference 
for buiydng with the feet to the east, the natuie of 
the ground alone being considered in the disposition 
of graves. 

The eastward position of the ofiiciating priest at 
the prayer of consecration of the euchaiist has been 
matter of much contioversy in the Church of 
England. The High Church paity inteipret the 
rubiic (1552) as allowing or enjoining that ])osition 
(the consequence of which is that the eelebiant 
has his back to the congi'egation ) ; but the legality 
of the position, decided again^it in the Purchas case 
(1870), was again called in question in that of the 
Bishop of Lincoln (1889). 

East Africa. See Kenya, Tanganyika, 
Uganda, Zanzibar; for Portuguese East Africa, 
hlozAMBiQUE; and for Italian Somaliland, see 
iTxtLY, Somaliland. 

East Anglia. See Anglia. 

East!>Ourne 9 a favourite Sussex watering- 
place, especially for the wealthier classes, in the 
Rape of Peveusey, nearly midway between Brighton 
I and Hastings, and 66 miles S. of London. Roman 
remains hear witness to its antiquity, hut nothing 
is known of its ancient history. In the Domes- 
day Book it is called Borne (after the hum or 
stream which still flows there), and is stated to 
have been held })y the Confessoi at forty -six hides. 
The Conqueror bestowed it upon the Earl of Moi'ton, 
and it subsequently passed through the Baions of 
Badlesmere and De Roos to the Manners family, 
and thence to Sehvyns, Gildridges, and Burtons, 
from whom tlie Duke of Devonshire and C. Davies 
Gilbert inherited the manorial lights. The fine 
I2bh-century church clearly belonged to a much 
moie important place than the tour groups of 
houses and cottages which, at a late period, con- 
stituted the fibhing-hamlets of East Borne, South- 
Borne, Meads, and Sea- Houses. The last third 

of the 19bh century witnessed the giowth of the 
modern watering-place, which now challenges com- 
paiison, in respect of its attractions to 'visitors and 
advantages to residents, with any of its soutU- 
coast rivals. Its air is singularly healthy, and on 
the hillside bracing. The death-rate is low. The 
close vicinity of tlie bold promontory of Beaehy 
Head and the ‘front-hills^ of the South Downs 
affords unusual facilities for exercise, and the 
country is regularly hunted. The sea-front, de- 
fended by a redoubt and other obsolete foitifica- 
tions, boasts a parade three miles long, laid out 
in spacious terraces in three tiers, bordered by 
creeping plants. The streets are broad and lined 
with trees. Devonshire Park has a winter garden 
and a concert hall. There are admirable golf links. 
Much of the improvement is due to the seventh 
Duke of Devonshire, but the town took an enter- 
prising share, for which loans were incuired since 
1864 to the amount of £173,000. The handsome 
town-hall was opened in 1886, the Free Librai;^ 
in 1896. The acreage of Eastbourne borough is 
6474; the population in 1821 was but 2007; in 
1861, 5795; in 1891, 34,977; in 1911, 62,542; and 
in 1921, 62,030. Eastbourne was incorporated a 
borough in 1883. By an Act of Parliament of 1910 
Eastbourne became a county borough in 1911, with 
a greatly extended area, a portion of Willingdon 
parish being absorbed. 
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JEast CRP69 the name of the south-eastern 
extremity of New Guinea, in Goschen Stiait, and 
of the most easteily headlands of Madanascar, 
the North Island of New Zealand, and Sibeiia. 
The last, on Behring Strait, and in 169° 38' W. 
long., is the easternmost extiemity of Asia, and 
is ahold, rocky promontoiy of syenite, almost cut 
oil from the mainland by swamps and lakes. 

a city and port of Indiana, 
on Lake Michigan, practically part of Chicago, has 
iron and steel manufactures ; pop. 36,000. 

££18t6r (Ger. osteni^ Fr. ptiqiies, Scot, pasch, 
from Gr. pascha, ‘ the passover ’), the festival of the 
lesurrection of Jesus Cliiist, derives probably its 
name from Eastre, an English spiing (and dawn) 
goddess, wliose festival was kept at the veinal 
equinox. In the ancient church, the celebiation 
of Easter lasted an octave (eight days). After 
the 11th century, however, it was limited to 
bhiee, and in later times, generally to two days. 
It was formerly the favourite time' for performing 
the rite of baptism. The courts of justice were 
closed, and alms dispensed to the poor and needy, 
who were even feasted in the churches—a custom 
which led to much disorder. Slaves also received 
their freedom at that season ; and as the austeri- 
ties of Lent were over, the people gave themselves 
up to enjoyment; hence the day was called the 
* SundaY of joy ’ {Dominica mudii). In the East 
it is still known as the 'Bri^t Day,’ and in 
Bohemia it is designated the ‘Great Night.’ To 
the popular sports and dances were added farcical 
exhibitions, in which even the clergy joined in 
some places, reciting from the pulpits "stories and 
legends, with a view to stir the hearers to laughter 
{risus paschalis). Against this indecency the 
Keformers of the 16th century loudly and success- 
fully raised their voices. During the whole week 
before Easter — ^i.e. in the interval between Palm 
Sunday and the beginning of the Easter festival 
— daily services were held (see Holy Week, and 
Good Friday ). 

On Easter Day, the people saluted each other 
with the Easter kiss, and the exclamation Surrexit 
( ‘ He is risen ’ ) ; to winch the reply was Vere 
surrexit (‘He is risen indeed’) — a custom still 
retained^ in the Greek Church. Thus, in Russia, 
at the time of salutation, red eggs are exchanged, 
and cage-birds are let loose, as emblematicsd of 
that libel ty which is consecrated by the Easter 
solemnities. The chief solemnity has alwaj’^s con- 
sisted of the celebration of the Lord’s Supper ; and 
Easter is the one time in the year at which, by the 
Fourth Lateran Council, Roman Catholics must 
communicate. 

The proper time for the celebration of Easter has 
occasioned no little controversy. In the 2d century 
a dispute arose on this point between the Eastern 
and Western Churches. The great mass of the 
Eastern Christians celebrated Easter on the 14th 
day of the first Jewish month or moon, considering 
it to be equivalent to the Jewish Passover. The 
Western churches kept it on the Sunday after the 
l_4th day, holding that it was the commemora- 
tion of the resurrection of Jesus. The Council of 
Nice (325 A.D.) decided in favour of the Western 
usage, branding the Eastern usage with the name 
of the ‘ quartodeciman ’ heresy. This, however, 
only settled the point that Ea,ster was to he held, 
not upon a certain day of the month or moon, but 
on a Sunday. The proper astronomical cycle for 
calculating the occurrence of the Easter moon was 
not determined by this coimcil. It appeals, how- 
ever, that the Metonic cycle was already in use 
in the West , for this purpose ; though great 
discrepancies obtained as late as 641; and the 
Britisli chuiches clung closely to an old cycle of 


eighty-four years, originally adopted fiom the 
Roman ^ Church. The controversy as to the 
celebration of Easter in England was practically 
authoritatively settled by the adoption of the 
Roman usage at the Council of Whitby in 664, 
Wilfrid being the spokesman of the victorious 
party, Colman the defender of the traditional 
Celtic usage. It was on the metonic cycle that 
the Gregorian Calendar, introduced in 1582, was 
arranged. The method on which this calendar is 
constructed is too complex for description here. 
An elaborate account of the whole matter was 
published by Professor De Morgan in the Com- 
panion to the British Almanac in 1845. The time 
of Easter, being the most ancient and important of 
all the movahle feasts of the Christian church, 
determines all the rest. It was debated, at the 
time of the introduction of the Gregorian Calendar, 
whether Easter should continue to be movable, or 
whether a fixed Sunday, after the 21st of March, 
should not be adopted. It was deference to ancient 
custom that led the ecclesiastical authorities to 
adhere to the method of determination by the moon. 
It must be remembered, however, that it is not the 
actual moon in the heavens, nor even the mean 
moon of astronomers, that regulates the time of 
Easter, but an altogether imaginary moon, whose 
periods are so contrived that the new (calendar) 
moon nearly always follows tlie real moon (some- 
times by two days ). The effect of this is, that the 
14th of the calendar moon— which had, from the 
times of Moses, been considered ‘full moon’ for 
ecclesiastical purposes — falls generally on the 16fch 
or 16th of the real moon, and thus as a rule 
after the real full moon, which is generally on the 
14th or 15th day. With this explanation, then, of 
what is meant by ‘full moon’ — viz. that it is the 
14th day of the calendar moon — ^the roile is, that 
Easter Day is always the first Sunday after the 
paschal full moon — ^i.e. the full moon which happens 
upon or next after the 21st of March ( the begin- 
nmg of the ecclesiastical year) ; and if the full moon 
happens upon a Sunday, Easter Day is the Sunday 
after. For any given year, the d^ on which the 
paschal full moon falls, and then Easter Day, are 
found by the following table and rule : 


Days of 
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First ascertain the Dominical Letter (q.v.) — 
taking the second, where there are two — and 
the Golden Number (q.v.); look for the golden 
number in the third column of the table, and 
opposite to it stands the day of the full moon ; 
then look for the dominical letter, next after the 
day of full moon, and the day standing opposite 
the dominical letter is Easter Day. It sometimes 
happens that Easter Day, as thus determined, is 
different from what it would be if by ‘full moon * 
wei e understood the astronomical full moon. Thus, 
in 1818 Easter Day, by the calendar, fell, and was 
celebrated on the 22d of March, Hie earliest 
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possible day, although the full moon was on that 
day ; and in 1845 it again fell on the day of the 
actual full moon (the 23d March). 

One object in arranging the calendar moon was 
that Easter might nev-er fall on the same dav as 
the Jewish Passover. They did occur together, 
however, in 1805 on the I4th of Apnl ; in 1825 on 
the 3d of April ; in 1903 on the 12th of Apiil ; 
in 1923 on the 1st of April ; and will do so again 
in 1927 on the 17th April ; and in 1981 on the 19th 
April. The Jewish festival usually occuis in 
Passion- week, and never before the 26th of Maieh 
or after the 25th of April (new style). On the 
other hand, the Christian festival is never before 
the 22d of Match, or after the 25th of Apiil. In 
1761 and 1818 Easter fell on the 22d of March, a 
<late which will not recur before the end of the 
20th century. In 1913 it fell on the 23d of 
Maich, as it did in 1845 and 1856. The latest 
Easters in the 19th and the 20th century occui 
ill 1886 and 1943 on the 25th of April. In 1848 
Easter fell on the 23<l of April ; and in 1859, on 
the 24th of April. A fixed date for Eastei is 
among the ends that have been proposed in various 
plans for the lefonn of the calendar. A bill for 
jfhis purpose, for instance, was intioduced in the 
British parliament in 1921. In 1923 a congiess of 
the Orthodox Churches at Constantinople adopted 
the Giegoiiau calendar, and passed a lesolution in 
favoui of keeping Easter upon the fiist Sunday aftei 
the first full moon after the equinox — full moon 
and equinox both being reckoned by a'^iroiiomical 
tables. Many Anglicans favour the second Sunday 
in April. 

Popular Ohsorvanccs, — Many of the popiilai 
obseivances connected uith Easter are clearlv 
of pagan origin, and tiaceable to the feast of 
the goddess ‘fiastie;’ the Old English name of 
April having been Easter-mdnath, which still sur- 
vives in the German Ostermonath. The worship 
of this deity, introduced into England by the 
Saxons, continued to be celebrated in many paits 
in the north of Germany down to the beginning of 
tlie 19th century by the kindling of bonfiies and 
numerous other rites (see Beltane). Like the 
May observances of England, it was especially a 
festival of joy. "With her usual policy, the church 
endeavoured to give a Christian significance to 
«uch of the rites as could not be rooted out ; and 
in this case the conversion was particularly easy. 
Joy at the rising of the natural sun, and at the 
awaking of nature from the death of winter, became 
joy at the rising of the Sun of Righteousness—at 
the resurrection of Christ from the grave. The 
bonfires can be traced in the great ‘ paschal tapeis,’ 
or ‘Easter candles,’ sometimes weighing 300 lb., 
with which the churches were lighted on Easter 
Eve. In the ancient church disbursements of 
St' Mary-at-Hill, in the city of London, there is 
oven an entry * for a quarter of coles for the 
ihallowed fire on Easter Eve, 6d.’ 

The Easter ojfferings or dues are ‘ customary sums ’ 
which from time immemorial have been paid, and 
are recoverable as small tithes before the justices 
of the peace. 

One of the most popular features of Easter was 
the Pasch or Easter egg, an old emblem of the 
resurrection ; although the egg, as symbolical of 
renewed life, may be traced back to a very primitive 
period. Be Gebelin has connected it with the 
Persians, Greeks, and Romans ; 
and Schwartz^ says it was customary among the 
Parsees to distribute red eggs at their spring 
festival. In Gennany, instead of the Easter egg, 
is presented an emblematical piint, in which three 
hens are holding a basket wheiein aie three eggs ; 
^vhe^eas in Vienna the Easter egg is composed of 
mlver, mothei-of-peail, or bronze, and filled with 


knick-knacks of some kind. Eormerly in this 
country the Easter egg was solemnly blessed by 
the piiest, and being elaborately coloured, was 
often kept as an amulet. Most of the old customs 
and supeistitions associated with the Easter festival 
have fallen into disuse, hut as a holiday season its 
popularity is not likely to decrease. Easter caids 
gieetirigs like Christmas (q.v. ) cards. For tlie 
Eastei term, see Term. 

Easter IslancL a lonely Pacific islet in 27° 8' 
S. lat., and 109° 24' W. long. Bibcovered bv 
Roggeveen on Easter Bay 1722, and visited in 
1773 by Caj)tain Cook, it is 47 sq. ni. in aiea; 
is entiiely volcanic, with many extinct crateis 
rising more than 1000 feet; and is fertile, bufc 
badly oft* tor water. Sheep and cattle grazing was 
slaited by a Fiench house in Tahiti, after the 
departuie in 1878 of the missionaries, with 300 
natives, for the Gambian Archipelago, 500 having 
been shipped to Tahiti four yeais eailier. The 
natives still left are fair Polynesians, with some 
Melanesian characteristics; since 1860 they have 
dwindled from 3000 to 220, as well from polyanchy 
as from emigration. They have little to say as 
to the origin of the picturesque remains that 



Stone Statues on the side of the Volcano Ilonororaka, 
Easter Island. 


have made Easter Island famous. These include 
over 500 rude stone statues or busts, varying 
from 3 feet high to 70. Theie are besides* 100 
stone Imnses, with painted interims and (nnde- 
cipliered) incised tablets. Most of the natives 
were cairied off in 1863 by the Peiuvians to work 
guano. The island has been, since 1888, a Chilean 
possession. See Thomson, Report to the U,JS. 
National Museum ( 1892) ; Churchill, Easter Islan d 
(1912); Mrs Routledge, Mystery of Easter Island 
( 1919 ) ; J. M. Brown, The Riddle of the Pacific (1924). 
j Eastern Church. See Greek Church. 

[ Eastern Empire. See Byzantine Emiurl. 

I Eastern Question is the name given pi imai ily 
, to the problem what is to become of the east of 
Europe — specifically, the area of Europe now or 
, lately undfer the authority of the Turfe. In the 
1 18th century the westein European poweis were 
jealous of Russia and Austria in their wars with 
Turkey, and sympathised moie or less openly wirii 
the Turks. England suppoited Tuikey against 
Bonapaite in Egypt in 1798. The question was 
fiom time to time raised by Russia’s claim to be 
the protector of the Christian populations in the 
Turkish area, which till 1878 comprised more or less 
directly Rumanians, Serbs, Greeks (of Macedonia, 
&c.), and Bulgarians ; as also by Russia’s aim to 
be regarded and treated as the heir- in-chief of the 
‘sick man.’ The question became acute in 1854, 
and the Crimean War (q.v.) was an attempt to 
solve or shelve it, France supporting England in the 
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stiuggle to maintain the staUism.io. The Russo- 
Tnrkish wai in 1877 - 78 , the Berlin Congie&s of 
1878 , the Italo-Tuildsh war, the Balkan wai& of 
1912-13, the vaiious conferences and treaties con- 
nected with them, were chapters in the history of 
tlie question Sometimes the question has been 
piactically how to pi event the undue aggrandise- 
ment of Russia, especially as against England ; 
and Asia Minor, Peisia, Tuikestan, Afghanistan, 
even Egypt and India, have come ivithin the spheie 
of this" complicated and foimidahle question, and 
not merely the Balkan Peninsula. At last Russia’s 
designs upon Constantinople, Geimany’s ‘Diang, 
nach Osten,’ Fiance’s ambitions in Syiia, Italy’s 
in Anatolia, Biitain’s solicitude about India, 
Armenian, Aiab, Egyptian, Indian, and Balkan 
nationalism, weie meiged in the gi eater comjilex 
of the Euiopean war and its political sequelae. — Of 
late ‘the Far-Eastein Question’ includes China 
and Japan, and the ri values of European powers 
in these legions 

See Balkan Peninsula, Russia, Turkey, &c. 

Eastern Rumelia. See Bulgaria. 

East Ham. See Ham. 

Eastliam, a township and paiish of Cheshiie, 
on the Meisey, 6i miles SE. of Biikenhead, neai 
the sea^vard end of the Manchester Ship Canal. 

East India Army. When the East India 
Company (q.v.) first sent factors or agents to 
India, an army was not thought of. Militaiy 
forces arose out of the exigencies of the times, and 
at first included adventurers, convicts, and deserters 
from European armies. Gradually organisation 
was introduced, and as the power of the Company 
increased, natives entered the service, until at 
length most of the tioops weie Hindus or Moham- 
medans, diilled by non-commissioned officers sent 
out from England. A few regiments were raised 
in England, a much larger number in India ; but 
all alike weie officered by the Company’s English 
officeis. Before the outbreak of the Mutiny the 
forces in the pay of the Company coinpiised about 

280.000 men, including 180,000 native regulars, and 

60.000 native irregular horse ; and these troops 
formed tlnee distinct armies, one for each piesi 
dency, and each with its own commander-in-chief, 
although the commander-iu-chief in Bengal exer- 
cised autlioiity over the other two, an auangemeiit 
maintained under the later oiganisation till 1893 . 
To what extent this fine force melted away during 
1857 and the two following years is desciibed under 
India. Under the Act ot 1858 the army also was 
transferred to the crown, the government, to prevent 
a threatened disturbance, allowing such as chose 
to retire. As the Sikhs had behaved well, most 
of the regiments from the Punjab were retained, 
as well as most of the native regiments in the 
Bombay and Madras presidencies } but it was not 
deemed expedient to restore the native regiments 
of Bengal proper which had proved so treacherous. 

The strength of the British forces lent to India 
is annually fixed in the army estimates laid befoie 
parliament, and compiises about 80,000 officers and 
men. The Indian army numbers about 160 , 000 , of 
whom the infantry exceed 120,000, and the cavalry 
amount to about 25 , 000 , so that the total military 
foice of India may he stated at 220,000 (see Army ). 
These figuies are exclusive of the annies main- 
tained by the feudatory or independent states; 
theii total strength is estimated at 350,000 men. 
Duiing the Eastern crisis a force of native Indian 
troops was sent to Malta; and in the Egyptian 
war of 1882 and the European war of 1914 Indian 
troops fonoht with distinction along with theii 
English fellow siibiects. 

East India Company. The estabhvhment 
of ail East Indian trade dates from the time m 


the Portuguese navigator, Vasco da Gama, having 
effected the eastern passage to India by doubling 
the Cape of Good Hope, cast anchor off the city of 
Calient on the 20th May 1498. The Poitugnese, 
however, never actually founded a trading company ; 
their admirals were the king’s officers, whose 
efforts were directed rather towards the conquest 
and conveision of the eastern laces than to mere 
commeice, except as a royal monopoly. Never- 
theless they were supieme in the seas they had 
opened from 1500 to 1600, and dispensed the tieas- 
uies of all the islands of the East, from Goa to 
Celebes, and as far northwaid as Japan ; for it was 
on the islands that the Europeans, one and all, first 
gained a permanent footing. In the next century 
their place was rapidly taken by the Dutch, whose 
fiist vessel had lounded the Cape only in 1596, and 
whose East India Company was founded in 1602. 
The earliest incorporated East India Company was 
the English, to which Queen Elizabeth granted a 
charter on the last day of the 16th centmy (31st 
December 1600), under the title of ‘ The Governor 
and Company of Merchants of London trading to 
the East Indies.’ Two later companies, after a 
short peiiod of competition, united with the original 
association ; and in 1709 its last and most for- 
midable rival, the English Company (1698), was 
amalgamated with the London Company, under the 
style of ‘The United Company ot Merchants of 
England trading to the East Indies.’ About 1624 
the English were compelled by the Dutch to with- 
(haw nearly all their factories from the archi- 
pelago, and, shut out from the trade of the islands, 
they began to found settlements on the coast of the 
Indian peninsula. The nucleus of Madras dates 
from 1639 ; Bombay came to the Company in 1668 ; 
Calcutta was founded in 1686 ; finally, in 1689 
the Company passed the resolution to acqiiiie 
territorial sway, to ‘ make ns a nation in India,* 
which was to change its factors and clerks into 
governors and conquerors. The old Company’s 
charter, granting exclusive trading rights in the 
Indian and Pacific oceans, had been renewed fioin 
time to time, with various modifications, though 
not w ithout much contention and difficulty ; and 
these exclusive privileges were extended, in con- 
sideration of sundry loans to the government 
aggiegating £3,200,000, to the united Comply, 
iimose constitution thus established was maintained 
with little alteration as long as the Company 
existed. Every shareholder who held £500 ot the 
Company’s stock became a member of the Court of 
Proprietors, which annually chose twenty-four to 
form a Court of Directors fi*om those of their number 
who held not less than £2000 of stock. Six of the 
directors went out of office eveiy year ; they retired 
in rotation, so that each had four years of office. 
It was a general custom with the proprietors to 
elect the same persons as directors over and over 
again. Theoretically, the eonstitntion of the 
(Company was very demociatic, but practically the 
affaiis w^ere in the hands of the directors ; for the 
piopiietois took little other interest than in 
receiving their half-yearly dividends. The pro- 
prietors had from one to four votes each, according 
to the amount of stock held by them. The Boaid 
of Control, of later formation (1784), bore relation 
to the governmental affairs of India. 

Properly speaking, the Company were only mer- 
chants : sending out bullion, lead, quicksilver, 
woollens, hardware, and other goods to India ; and 
bringing home calicoes, silk, diamonds, tea, 
porcelain, pepper, drugs, saltpetre, &c. from thence. 
Not merely with India, but wdth China and other 
parts of the East, the trade was ‘monopolised by 
the Company ; and hence arose their great trade in 
China tea, porcelain, and silk. Untu Clive’s dav., 
however, paltry and insufficient salaries were paid 
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to the servants of ‘John Company,’ who Avere per- 
mitted to supplement their income by every means 
in their power — to ‘shake the pagoda tree.’ By 
degrees avarice and ambition led the Company, or 
their agents in India, to take part in the quarrels 
among the native piinces ; this gave them poAver and 
influence at the native courts, and hence arose the 
acquisition of sovereign powei*s over vast regions. 
India thus became valued by the Coi^any not only 
as commercially profitable, but as affording to the 
kinsfolk and friends of the directors opportunities 
of making vast fortunes by political or military 
enterprises. It is not the purpose of the present 
article to trace the political affairs of the Company, 
or the rise of a British empire in India ; that will 
be done under India. 

In 1744 the Company obtained a renewal of 
their charter till 1780, but not v/ithout a loan of 
£1,000,000 to government; for the monopoly was 
distasteful to tire nation at large. France, too, had 
an East India Company ( six had been established 
betAveen 1604 and 1719), and the struggles between 
the two companies for power in the southern part 
of India led to constant warfare between them 
during the 18th century. Other loans to govern- 
ment were the means of obtaining further renewals 
of the charter in later years. In 1833 the legis- 
lature took aAvay all the trading privileges of 
the Company. The dividends to proprietors of 
East India stock were thenceforward to be paid 
out of taxes imjDosed by the Company on the 
people of India, in such provinces as were under 
British dominion. Fiom that year the Company’s 
poAvers became anomalous; the Company could 
not trade, and could not govern without the 
sanction and continued interference of the impeiial 

f ovemment. The wars in India since that year 
ave been waged by Britain as a nation, rather 
than by the Company; and Biitain practically, 
though not nominally, became lesponsible for the 
enormous cost of those wars. In 1863 the charter 
Avas renewed for the last time, for an indefinite 
term of years, but Avith a further lessening of the^ 
power of the Company, and an increase of that of 
the crown ; patronage also was abolished. 

After the Mutiny the Company was forced, in 
spite of a strenuous resistance, to cede its powers 
in 1858 to the croAvn, under an act for the better 
government of India. Most of the distinguished 
men, military and political, till then in the Com- 
pany’s service, accepted office under the croAvn, to 
assist the government by their general knowledge 
of Indian affairs. These affairs are now managed 
by a Secretary of State for India. The East India 
House (1726) was demolished in 1862 ; and Hailey- 
bury (q.v.), the East India college since 1806, was 
closed m 1858. 

See Sir John W. Kaye, The Administration of the East 
India Companv (1853); J. T. Wheeler, India under 
(1886) ;* Danvers' Records of the E I.C. 
kSaov®* Beckles Willson, Ledger and Sword 

(1903); and other books cited under India 

East Indies, as distinguished from West 
Indies, include not merely the two great peninsulas 
of Southern Asia, but likeAvise all the adjacent 
islands from the delta of tlje Indus to the northern 
(^tremity of the Philippines (see India). For the 
Dutch East Indies, called sometimes InsuUnde, see 
Holland. * | 

Eastlake, Sir Charles Lock, President of 
the Royal Academy, was horn at Plymouth in 1793, 
Jind studied in London and Paris. When the 
Bellerophon, with Napoleon on board, appeared in 
the port of Plymouth, Eastlake profited by the 
opportunity, and produced, from a number of rapid 
sketches taken in a shore-boat, two full-length 
portraits of the emperor. From 1816 to 1830 he 


made his home in Rome, where he executed the 
‘ banditti ’ pictures that first attracted attention to 
him in En^antl. In this period also he exhibited 
‘Isidas the Spaitan,’ ‘Pilgrims in sight of Rome,’ 
and ‘Byron’s Dream.’ In 1827 he w^as elected an 
Associate, and in 1830 a full member of the Royal 
Academy. In 1839 appeared ‘Chiist blessing little 
Children,’ and in 1841 his great work, ‘Christ 
Aveeping over Jeiusalem,’ now in the National 
Galleiy. In 1850 he was elected President of the 
Royal Academy, and received the honour of knight- 
hood. In 1855 he Avas appointed Diiector of the 
National Gallery, in Avhicli capacity his services 
Aveie as valuable as they were unsparingly given ; 
and it Avas during one of his journeys in search of 
mctures for the national collection that he died at 
Pisa, 14th December 1865. Eastlake became an 
eminent art authoiity, and published Matemds 
for the History of Od Painting (1847) ; tvanslatecl 
Goethe’s Theory of Coloxtvs (1840); and piepaiecl 
valuable papeis, collected in Contributions to the 
Literature of the Fine Arts (1848 and 1870). To 
I the second series a Memoir is prefixed by Lady 
Eastlake (Elizabeth Rigby, of Norwich, 1810-93), 
the authoiess of Letters from the Baltic, and the 
venomous le viewer of Jane Eyre in the Quarterly. 
(See her own Journals, 1896.) Ensilako was 
F.R.S., D.C.L. of Oxford, and a Chevalier of the 
Legion of Honour. 

East LiverpooL a city of Ohio, on the Ohio 
River, 32 miles WNW. of Pittsburg, Avith ex- 
tensive potteries, steel and lubber works; pop. 
21 , 000 . 

East Loiuloili a South African seaport, at the 
mouth of the Buffalo River, 36 miles SE. of King 
Williamstown, and 700 miles E. of Capetown, 
with a large export and import trade. It is the 
terminus of a i ail way to the inteiioi. Harbour 
works have been erected to protect the formerly 
exposed anchorage. Pop. 30,000. The division of 
East Loudon, Avith an area of 1225 sq. m., was 
foimed fiom pait of Biitish KalFraria in 1866. 

East Lothian* See Haddingtonshire, 
Lothian. 

East ISlain, the name formerly given to a region 
of Canada, also known for a time as Ungava. It 
occupies all the peninsula pf Labrador (q.v.) except 
the southein portion, from which it is divided by 
the East Main and Hamilton riveis, and the eastern 
coast strip belonging to the Newfoundland territoiy 
of Labi ad or (see map at article Canada). Its 
area is estimated at about 456,000 sq. m. It Avas 
transfeired in 1912 from the North-AVest Pi evinces 
to Quebec. 

Easton* capital of Northampton county, Penn- 
sylvania, stands in the fork between the Delaware 
and Lehigh rivers, 52 miles N. of Philadelphia. A 
number of railways and canals meet here, and the 
town has considerable trade, and manufactures 
sillcb, wile, flour, &c. Easton is the seat of Lafay- 
ette (Presbyterian) College (1832). Fop. 34,000. 

East Orange» a city of Essex county, New 
Jeisey, inhabited by New York and Newaik 
business men, manufactures electrical apparatus ; 
pop. 51,000. 

East PrOTidence* a town of Rhode Island, 
separated from Providence by the Blacksbone River; 
pop. 22,000. 

East Kiver, the strait between Lon^ Island 
Sound and New York Harbour, separating the 
New York boroughs of Brooklyn and Queens from 
Manhattan and the Bronx. It is about 10 miles 
long, and J mile Avide at the narroAvest point, and 
is navigable by the largest ships. 

East Sa^naw (now ‘Saginaw East Side’), 
the former name of that portion of Saginaw 
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lying east of the Saginaw River, incorporated with 
Saginaw (q.v.) in 1890. 

East St LouiS9 a city of Illinois, connected 
with St Loms, Missouri, by a grand steel bridge 
over the Mississippi. It is an inaportant railway 
tei minus, contains Catholic and Baptist colleges, 
manufactures iron goods, soda, and glass, and 
has huge stockyards. Pop. (1890) 15,190; (1900) 
29,655; (1910) 58,547; (1920) 66,767. 

Eastwick, Edward Backhouse, English 
Orientalist and diplomatist, was born at Warfield, 
in Berkshire, on 13th March 1814, and educated at 
the Charterhouse and Oxford. Proceeding to India 
as a cadet of the East India Company in 1836, he 
was soon chosen to fill political offices in KatliiaAvar 
and Sind. From 1845 to 1859 he was professor 
of Hindustani at Haileybury College, and in the 
latter year was appointed assistant political secre- 
tary in the India Office. He then spent three years 
(1860-63) as secretary of legation in Persia. He 
died at Ventnor, Isle of Wight, 16th July 1883, 
His best works are translations from the Persian 
(Saadi’s Guhstan^ 1852 ; Arrival of the Parsees %n 
India, 1845 ; Life of Zoroaster, 1843 ; and Anvar-i 
Buhaili, 1854); Hindustani Grammar (1847; 2d 
ed. 1858) ; Journal of a Diplomate in Persia ( 1864) ; 
and Kaisar-nama-i-Hind or Lay of the Empress 
(1878-82). He also translated into English Bopp’s 
Comparative Grammar (1856) and Schuler’s Revolt 
of the Netherlands (1844). 

Eail Clairef capital of Eau Claire county, 
Wisconsin, at the mouth of the Eau Claire River, 
and at the head of navigation on the Chippewa 
River, 183 miles NW. of Madison by rail. It has 
a vast trade in lumber, and contains numerous saw- 
mills, besides planing-mills, grist-mills, foundries, 
and machine-shops. Pop. (1870) 2293; (1880) 
10,119; (1900) 17,617; (1920) 20,906. 

£au Creole, a very fine liqueur, made in 
Martinique, by distilling the flowers of the Mam- 
mee Apple {mammea americana) with spirit of 
wine. 

Eau de Cologne^ a celebrated perfume, the 
reputed inventor ot which is Johann Maria Farina 
(1685-1766), a native of Piedmont, who settled in 
Cologne in 1709, thou^ his claim to be the inventor 
is not undisputed. The secret of the process of 
its manufacture is claimed by from thirty to forty 
firms, bearing the name of Farina, now existing in 
Cologne. The recipe is said to be twelve drops of 
each of the essential oils neroli, citron, bergamot, 
orange, and rosemary, along with one drachm of 
Malabar cardamoms and one gallon of rectified 
spirit. The whole is distilled together, and the 
condensed liquid constitutes Eau de Cologne. In 
Great Britain, where chemists and others make an 
article little, if at all, inferior to the imported one, 
the oils are usually mixed with a highly purified 
spirit, and the subsequent distillation dispensed 
with. 

Eau de Tie. See Brandy. 

EaUK Bonnes^ a watering-place of France, in 
the department of Basses-Pyr^nees, is situated in a 
narrow gorge of the Pyrenees, at an altitude of 
2454 feet, and 29 miles S. of Pau. Pop. 500, with 
6000 to 10,000 visitors in the season (July to 
August). The springs, both hot and cold, the 
former with a temperature ranging from 63° to 91° 
F., contain sulphur and sodium ; the water is used 
for disorders oi the chest and respiratory organs. 

Eaux €liaudeS9 a watering-place of France, 
27 miles S. by W. of -Pau, situated in a narrow 
Pyrenean valley, 2216 feet above sea-level. Its 
waters, which are sulphurous, and range in tem- 
perature from 50° to 93° F., are useful in cases of 
catarrh and rheumatism, also for skin-diseases. 
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EaYesdrip 9 ancient Saxon custom, corre- 
sponding to the well-known urban servitude of 
the Romans called stillicide {stillicidium), where a 
proprietor was not allowed to build to the extrem- 
ity of his estate, but must leave a space regulated 
by the chaiter by which the property was held, 
so as not to throw the eaves-drop on the land of his 
neighbour. 

EaveS“droppers ‘ are such as listen under 
walls or windows, or the eaves of houses, to hearken 
after discourse, and thereupon to frame slanderous 
or mischievous tales’ ( Blackstone ). Such persons 
are, by the law of England, regarded as common 
nuisances, and are punishable by fine. 

EbaL See Gerizim. 

Ebb and Flow. See Tides. 

Ebbsfleet. See Ramsgate. 

Ebbw Vale9 an urban district in the north- 
west corner of Monmouthshire, 21 miles NNW. 
of Newport, lies in the middle of a rich iron and 
coal district. Pop. 35,000. 

Ebenace309 an order of dicotyledonous tiees 
and shrubs allied to Sapotaceae. About 250 species 
are known, mostly tropical, of which many furnish 
hard and dm able timber (see Ebony) ; several aie 
natives of the United States. The fruits are often 
edible. See Date Plum. 

Ebenezer (Heb. ‘ stone of help ’), a monument 
raised by Samuel after his victory over the Philis- 
tines, was assumed by early Christian hermits to 
be at a place now called Deiraban, near the western 
border of Judah. But the site is not really 
known. 

Eberhard9 August Gottlob, a well-known 
German writer, was bom at Belzig in 1769, studied 
first theology at Leipzig, then devoted himself to 
a busy life as a man of letters at Halle, Hamburg, 
and lastly at Dresden, where he died, 13th May 
1845. Eberhard’s literary reputation depends upon 
his Hannchen und die Kuchlein (1822), an idyl 
which has been translated into many languages, 
and is stUl p^ular, and his long poem in hexa- 
meters, Der Erste Mensch und die Erde (1828). 
His collected works fill 20 vols. (1830-31). 

Eberbard, Johann August, philosophical 
writer, was bom at Halberstadt, 31st August 
1739; studied theolo^ at Halle, and after some 

ears preaching in Berlin and Charlottehburg, 

ecame professor of Philosophy at Halle in 1778. 
He died 6th January 1809. Eberhard’s first work 
was his Neue Apologia des Socrates (1772), an, 
able and outspoken book, in which the rights of 
common sense are vindicated against the assump- 
tions of a narrow theology. Among his numerous 
books may be mention^, Sittenlehre der Vernunft 
(1781), and Versuch einer allgemeinen Deutschen 
Synonymik (6 vols. 1795-1802), a work which was 
enriched and improved by Maas ( 12 vols. 1818-21 ), 
and again by Gruber (6 vols. 1826-30). Towards 
the close of his life, Eberhard vainly strove to con- 
trovert the metaphysics of Kant by vindicating the 
earlier theories of Leibniz and Wolf. 

Ebers, Georg Moritz, a distinguished Egypt- 
olo^t and novelist, was bom 1st March 1837, at 
Beriin, was educated at Froebel’s school, and 
studied law at Gottingen. He afterwards devoted 
himself to the study of Egyptology at Berlin, in 
pursuit of which he visited tne chief museums of 
Europe. He established himself in 1865 as a 
lecturer at Jena, where in 1868 he was made pro- 
fessor. Next year he made a long journey to the 
East, and in 1870 was called to Leipzig as professor 
of Egyptology, His visit to Egypt had resulted 
in the discovery of the celebrated hieratic medical 
Papyrus Ehers, which he published in 1875, His 
most important work besides this is Aegypten und 
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m Bucher Moses ( voL i., aU puWished, 1868). His 
interesting and picturesque, if slight, purch Goscn. 
zum Sinai, and 

been translated into English. In 1876 he became^ 
paialysed, and necessary inaction induced him to 
continue the wiitmg of Uistorical novels, begun in 
1864 with his Egyptian Princess, in which a good 
plot is made tlie foundation for much Egypto- 
logical learning. Ill-health compelled him to 
resign his post, and he lived mainly in Munich. 
He died 7th August 1898. See his Story of my 
Life (trails, 1893), and a work by Gosclie (1887). 

Eberswalde* an industrial town of Piussia, 
28 miles NE. of Berlin by rail, with manufactuies 
of nails, felt, &c. ; pop. 27,000. 

Ebert, Friedrich (1870-1925), first president 
of the German republic, was born in Heidelberg, a 
tailoi ’s son. He became a saddler, a social democrat 
journalist, in 1912 a member of the Reiclistag, 
and in 1913 chaiiman of his party. In the i evolu- 
tion of 1918 he was a majority socialist leader. 
He was elected president by the National Assembly 
in February 1919. In 1922 his term was extended 
to 1925 by agreement of paities in the Reichstag. 

Ebert, Karl Egon, a Bohemian poet, wasboin 
at Prague in 1801 , was for many yeais a librarian 
at Donaueschmgen, and died at Prague, 24th Octo- 
ber 1882. His poems include lyrics, epics, tiagedies, 
and dramas from Bohemian history, and collected 
fill 7 volumes (Prague, 1877). 

Ebionites (Heb. ehion, ‘ poor’), a term applied 
probably at the beginning of the Christian church 
to all ^ Christians, afterwards the general name 
by which all Jewish Christians who remained 
outside the Catholic Church were designated after 
the apostolic age down to the time of Jerome. 
The name was, doubtless, derived in part from 
the poverty of the early community at Jerusalem, 
partly from the close connection between poverty 
and piety dwelt on in the Psalms and Prophets 
and by Christ himself. A distinction between 
the Ebionites and Nazarenes, indicated by Justin 
and Origen, and first clearly made by Jerome, 
has been carefully drawn out by Bishop Light- 
foot in the dissertation on ‘St Paul and the 
Three’ in his commentary on Galatians (6th 
ed. Lond. 1880); hut Harnack holds that the 
Judaising Christians, though of many shades, were 
not divided into two distinct parties, and were not 
originally distinguished from the 'Great Church’ 
by differences of ‘doctrine,’ but only in the forms 
of their religious life, while they had the following 
ing points of controversy among themselves : ( 1 ) 
whether the observance of the law was a necessary 
condition of the reception of the Messianic salva- 
tion ; (2) whether it was to be insisted on in the 
case of Christians horn in heathenism, before they 
could recognise them as Christians; (3) whether, 
and in how far, they ought to hold fellowship with 
Gentile Christians, who did not keep the law; (4) 
whether Paul had been an elect servant of God, or 
an intruder hateful to God ; ( 5 ) whether Jesus was 
a son of Joseph, or miraculously conceived by the 
power of the Holy Ghost. Tlieir Gospel was some 
form of that known as the Gospel to the Sehrews. 
On the foundation of earlier Ebionite writings aiose 
the Pseudo-Clementines, which must he used with 
great caution as evidence of tlie tendencies and 
inner history of syncretistic Jewish Christianity, 
as it is not till the 3d century that acq[uaintance 
with them is clearly traceable in the literature of 
the church. ^ Hippofytus and Origen (in Eusebius) 
■describe a kindred Syrian variety of Jewish Chris- 
tians, who from their sacred book, supposed to 
have fallen from heaven, called themselves el kesi 
(‘hidden power’), and ^e hence distinguished as 
Elkesaites. In the time of Epiphanius, who 


calls them ‘Ebionites,’ they were in large numbers 
in the Dead Sea district. To them Jesus was 
merely a prophet, whose teaching had been com- 
pleted by a succeeding prophet, and by a new revela- 
tion, which seems to have been a confused mixture 
of Christian, Essene, and heathen elements. Their 
characteristic tenets reappear in Mohammedanism, 

See Harnack’s History of Dogma, vol. i. ; Schurer’s 
Jewish People ; and the article in Herzog- Hauck. 

Eblis. See Demonology. 

Eboli (ancient Ehuri), a town of Italy, 49 miles 
SE. of Najjles by rail ; pop. 13,000. 

Ebonite. See Vulcanite. 

Ebony (Lat. ehenv.m), a wood remarkable for 
its hardness, heaviness, and deep^ black colour, is 
the heart- wood of different species of Diospyros 
(order Ebenacese), the genus of the Date Plum 
(q.v.) and other fruits. The best ebony is the 
produce of D, ehenum, a large tree of India and 
Ceylon ; but a number of species or varieties are 
also of value ; others present variations in colour, 
density, and durability, and acquire dilierent names 
— e.g. JD. hirsuta of Ceylon is Calamandor Wood 
(q.v.), and D. lotus (see Lotus) is Green Ebony. 
Part of the true ebony of commerce is furnished ty 
the closely allied Maha ebenus of tlie Moluccas. 
The African ebony of the Cape is from species of 
Euclea. The Texas Persimmon ( 1), tcxana ) afibi-ds 
a small amount of excellent ebony. Of unrelated 
forms may be mentioned Jamranda hrasiliana 
(Bignoniacese), Blue Ebony, Jacaranda or Pali- 
samler Wood (see Rosewood). Several leguminous 
trees also share the name, notably Ebe^i us crctica, 
which yields the red or brown ebony of Crete, Dal- 
hergia melanoxylon, ebony of Senegal, and Brya 
{Pte7'oca7pus) eoe7ius. West Indian ebony, false or 
green ebony. German ebony is simply yew-wood 
stained, and other imitations are current (see 
Timber, Veneer). Ebony is chiefiy used by 
cabinetmakers for veneering. The ancient Greeks 
and Romans are thought to have obtained it either 
from India or Madagascar. They frequently inlaid 
it with ivory, for contrast of colour. It is men- 
tioned by Ezekiel (xxvii. 15) as an article of Tyrian 
commerce. It was at one time used in medicine. 

Eboracuui. See York. 

Ebro (Lat. Hlbe7'us)j a river of Spain, rising at 
an altitude of 2778 feet, in the province of Santan- 
der, within 20 miles of the Bay of Biscay. Thence 
it flows 442 miles south-eastward past Frias, Mir- 
anda, Haro, Logrono, Tudela, Zaragoza, Mequin- 
enza, Mora, and Tortosa, till it falls into the 
Mediterranean. Its basin compidses 38,580 sq. 
miles. The mouth is choked up with sand, hut 
a canal called the San Carlos lias been earned 
through the delta. Affluents are the Najerilla, 
Jiloca, and Guadalope from the right, and the 
Aragon, Gallego, and Segre from the left. The 
Ebro mns chiefly through narrow and sometimes 
rocky valleys, and its course is obstructed by 
many shoals and rapids. This is partly remedied, 
however, by Charles V.’s Imperial Canal, which 
extends from Tudela to 40 miles below Zaragoza, 

Ecart^ a game played with thirty-two cards 
(all cards from the two to the six being removed 
from the pack). It is played by two persons. The 
player cutting the lowest 4cart4 card deals. King 
IS highest, then queen, knave, ace, ten, nine, eight, 
seven. The dealer gives five cards to each player, 
by three at a time and by two at a time, or vice 
versd, and turns up the eleventh card for trumps. 
If the tum-up card is a king, the dealer marks one ; 
if the king of trumps is in either hand, the holder 
marks one. If the non-dealer is not satisfied with 
his hand, he may propose to discard. The dealer 
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may either accept or refuse. If he accepts, each 
player discards as many cards as he pleases, an 
equivalent number of cards being dealt from the 
stock. After taking cards, the non-dealer may 
propose again, and tne dealer may again accept or 
refuse. The hand is next played (the king, if in 
hand, being first marked). The highest card of the 
suit led wins the trick ; trumps win other suits. 
The second player must win the trick if he can. 
Three tricks count one ; five tricks count two. 
If the non-dealer plays without proposing, and fails 
to make three tricks, or if the dealer refuses the 
first proposal and fails to make three tricks, the 
adversary counts two. The game is five up. 
Ecarte was first played in the Paris salons early 
in the 19th century ; but a similar game, called 
Triomphe or French Ruff, in which there was no 
score for the king, is of considerable antiquity. 

Eclbat'ana (Heb. Achmetha^ as in Ezra, vi. 2), 
the capital and chief fortress of Media It was 
situated IJ mile from Mount Orontes {now Elvend), 
and at the foot of a hill crowned with the royal 
citadel and a magnificent temple of the sun. 
According to Herodotus, Ecbatana was founded by 
Deioces (about 700 B.C.), who surrounded it with 
seven walls, each higher than the next outside it, 
and having its battlements of a different colour. 
The inmost wall inclosed the citadel, with the 
treasury and the archives, among which Darius 
found the roll containing the edict of Cyrus for 
the rebuilding of the temple at Jerusalem (Ezra 
vi.). Ecbatana was taken by Cyrus in 549 B.C., 
.after which it became the chief seat of his govern- 
ment. Its cool mountain climate made it a favouiite 
summer residence of the Persian kings ; and Alex- 
ander the Great lingered here for two months in 
324 B.C. After his death Ecbatana sank to a mere 
provincial town, till, under the Parthians, it became 
once more the summer residence of kings. From 
the time of its conquest by the Sassanidae it is 
scarcely again mentioned in history. In the 
Mohammedan period there rose on the site of the 
ancient city the modem Hamadan, Inscriptions 
of Xerxes have been found on the summit and 
slopes of Mount El vend (10,728 feet). — There were 
six other Asiatic cities or strongholds to which the 
name Ecbatana w^as given by Greek writeis, and 
Sir H. Rawlinson identifies the Ecbatana of Hero- 
dotus not with Hamadan, but with a hill half-way 
between it and Tabriz 

Ecce Homo ( ‘ Behold the man ! ’ from the 
words of Pilate, cf. John, xix. 5), a name in art 
for a picture representing the Saviour wearing 
the crown of thorns, either in a half-length_ figure 
in a group (as Correggio’s ‘Ecce Homo’ in the 
National Gallery), or the one head alone (as 
Guido Beni’s). 

Eccentric^ in Machinery, is a contrivance for 
taking an alternating rectilinear motion from a 
revolving shaffc. It consists of a disc or circular 
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frame, fixed on a revolving shaft or axis which 
does not pass through the centre of the disc. The 
toe is surrounded by a hoop of metal, and to this 
hoop a rod is attached. When, therefore, the 
ahftfr i revolves, carrying the eccentric with it, the 


rod attached to the encircling hoop receives a re- 
ciprocating motion, just as it would do if attached 
to a crank in the shaft ( see Crank ). 

Eccentric, in pre-Coperniean Astronomy. See 
Ptolemaic System. 

^ Ecchympsis ( Gr. from ek, ‘ out of, ’ and chymos, 
juice ), a discoloration of the surface, produced by 
blood effused below, or in the texture of, the skin. 
It IS attended by swelling to a greater or less extent, 
and is usually the result of injury ( see Bruise ), but 
also occuis in disease. See Purpura, Scurvy. 

Ecclcfcclmn, a small village of Dumfriesshire, 
nearly a mile from a station on the London, Midland, 
and Scottish Railway, 20 miles NW. of Carlisle, 
lbs only interest is that it is the birth and burial 
place of Thomas Cailyle, and the ‘Entepfuhl’ of 
Iiis famous spiritual autobiography. Sartor uesai'tns. 
The house in which he was horn still stands. 

Eccles, a municipal and parliamentary (1918) 
borough of Lancashire, on the Irwell (where it is 
merged in the Manchester Ship Canal), 4 miles W. 
of Manchester, is practically a suburb of Man- 
chester; pop. 44,000. 

Eccles, or Eagles, Solomon (1618-83), born 
in London, was a teacher of the virginals and viols. 
About 1660 he burned his hooks and instruments on 
Towei Hill, and became a shoemakei ; and in 1667, 
in A Mustek- Lector, he ‘doth give his judgment 
and sentence ’ against music, ‘ but yet appro\ es of 
the Musick that pleaseth God.’ His zeal, some- 
times aggressive or eccentric, as wlien duiing the 
Great Plague he ran naked about London with a 
brazier of burning brimstone on his head, threaten- 
ing the fate of Sodom, brought him repeatedly into 
trouble both at home and in the West Indies and 
New England. He helped to organise Quakerism 
in Barbados and Jamaica. It is believed that 
before his death he had returned to the practice 
and composition of music. His sons John and 
Henry were composers and violinists, and Thomas 
a violinist. 

Ecclesfield, a northern suburb of Sheffield 

Ecclesia (Gr., ‘convocation’), a popular 
assembly, especially that of Athens (q.v.), where 
the people exercised full sovereignty, and at which 
every citizen of twenty years of age was entitled 
to vote. The Athenian ecclesia held originally 
four, ultimately forty, ordinal y meetings in the 
year ( see Solon ). The term was applied by the 
Septuagint ti'anslators to the Jewish common- 
wealth, and so was naturally adopted by New 
Testament writers to designate the church (com- 
pare Fr. €glise ; Welsh eglwys), 

Ecclesiastes* This title is borrowed from the 
Septuagint, and is the transliteration of a Greek 
word which means ‘Preacher.’ The Hebrew title 
is Koheleth, the meaning of which is more difficult 
to determine. Both the Authorised Version and the 
Revised Version render ‘preacher,* but the margin 
of the latter translates ‘the great oratoi.’ The 
word itself is a feminine participle, and the noun 
has to he mentally supplied. Whether that noun 
is ‘Solomon* or ‘Wisdom.* has been a matter of 
debate among scholars. The traditional view of 
the book maintains that it is the work of King 
Solomon, written late in his career, and containing 
his leflections upon the value of life. This theory, 
howevei, has now been entirely abandoned on the 
grounds that (a) the language and style of the 
book belong to a late stage of Hebrew ; ( & ) the 
book does not reflect the conditions which prevailed 
in the reign of Solomon; (c) Solomon, if he had 
been the writer, could not have spoken of himself 
in the past tense as in i. 12, ‘I was king oyer 
Israel {d) there Avas a tendency in the late period 
to ascribe hooks to Solomon — the Book of Wisdom, 
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for instance, was called the Wisdom of Solomon. 
Most modem scholars think that Ecclesiastes was 
written eithei at the close of the Persian period, 
about 320 B.C., or duiing the Greek period (250- 
200 B.C.). It was one of the latest books to be 
admitted into the Old Testament Canon, and for 
some centuries there was a controversy as to its 
right to a place in Scripture (see Bible: The 
Formation of the Old Testament Canon), Eccle- 
siastes belongs to the group of books known as 
the Wisdom Literature, and ranks, theiefore, with 
Job and Proverbs. It contains reflections on the 
piactical questions of life and destiny. At the 
time when it was written the age of faith, repre- 
sented by the piophets, had passed away, and been 
succeeded by an age of doubt and ‘ obstinate ques- 
tionings. ’ The problem with which the wiiter deals 
is, ^ Is life worth living ; and if it is, how can we 
make the best of it ? ’ But though it is easy to 
state the problem, it is far more difficult to find 
the wiiters answer to it, and many difterent sug- 
gestions have been made. ( 1 ) Some scholars i egai d 
Ecclesiastes as a kind of spiritual autobiography of 
a man who staited in quest of the summiim honum 
of life, tried all the oi dinary avenues which aie 
supposed to lead to happiness, found them to be 
‘vanity of vanities,’ and at last discovered the 
solution of the problem ‘in the feai of God and 
the keeping of his commandments.’ But though 
this is the most common inteipietation of the 
book, it is doubtful whether it leally represents its 
message. The references to leligion as the key to 
the problem of life are veiy scanty. The one clear 
and definite statement is found in the epilogue (xii. 
13, 14), and there is a widespread feeling among 
modern scholars that this epilogue is a later 
addition inserted for the purpose of intioducin^ a 
satisfactoiy conclusion to the book. (2) Many in- 
terpreters have found in the book— especially in the 
frequent denunciations of the vanity of pleasure and 
wealth— a plea for asceticism, and even monasti- 
cism ; but this view can scarcely be maintained in face 
of such explicit statements as * There is a time to 
weep, and a time to laugh ; a time to mouin, and a 
time to dance ’ (iii. 4) ; ‘ A man hath no better thing 
under the sun than to eat, and to diink, and be 
merry’ (viii. 15). (3) A. B. Davidson thinks that 
the book enunciates three main principles; (a) 
Life is vanity ; nothing is to be gained by it. 
‘What profit hath man of all his labour?’ ‘It is 
a sore travail that God hath given to the sons of 
men.’ (6) Since, however, life is our portion, we 
must endeavour to make the best of it. ‘ Theie is 
nothing better for a man than that he should eat 
and drink, and make his soul enjoy good in his 
labour ’ (ii. 24). ( c) In order to obtain the highest 
good from life it is necessary for a man to possess 
some regulating principle, and the only principle 
which will enable a man to secure the maximum of 
happiness is ‘ wisdom.’ (4) Other scholais think 
that the teaching of the book is frankly pessimistic 
and utilitarian. Dr Peake sums up the moral of 
Ecclesiastes thus ; ‘ Life is a bad business at the 
best, but it lies within our power to palliate its 
misery by prudence and the due enjoyment of what 
little pleasure we can get. And we should be all 
the more eager to make the most of our opportuni- 
ties for pleasure that in the dreary darkness of 
Sheol no possibility of enjoyment will be found. 
His motto is ^'^Oarpe diem,” and if in the abstract 
it be not a high motto, we must remember the 
misery of his time, and the absence of any hope of 
improvement in this world or immortality in the 
next.’ 

See articles by Davidson in Fney, Bihtim, and Peake in 
H^tings’s^^?fi DicHmary; Cheyne, Job md Solomon; 
Dillon, Sceptics of the Old Testament; the small com- 
mentaries of Plumptre ( Cambridge Bible) ; Gk 0. Martin 


(Century Bible); Wright, The Booh of Koheleth ; Bax ton 
(International Critical Commentary). 

Ecclesiastical Commissioners. In 1835 
commissioners were appointed to inquire into the 
revenues of the bishoprics, cathedrals, &c. of 
England and Wales, with a view to the more equal 
ditribution of such revenues, and to a better pro- 
vision for the spiritual necessities of the people. The 
commissioners presented four very valuable repoits, 
and on their recommendation a permanent Com- 
mission was established by act of parliament in 
1836. The Commission now consists of the ai(*h 
bishops and bishops, the deans of Canterbury, 
St Paul’s, and Westminster, certain judges and 
ministers of state, eminent laymen appointed by 
the crown (of whom two are appointed to act 
as Church Estates Commissioners), and a tliiid 
Church Estates Commissioner appointed by the 
Archbishop of Canterbury. The commissioners 
are a corporation, empowered to hold lands and 
other property. The powers of the Church Building 
Commissioners were transferred to them in 1856. 
Though the acts which relate to the Ecclesiastical 
Commissioners are numerous and complicated, the 
general outline of their duties is tolerably clear. 
Certain canonries, prebends, and other offices have 
been suppressed by parliament; the revenues of 
other offices have been restricted to a fixed sum, 
under schemes of reform prepared by the Ecclesi- 
astical Comniissioneis and sanctioned by the sove- 
reign in Council. The leveuues thus set fiee have 
been carried to a common fund, out of which giants 
are made in aid ot pool benefices and of the new 
districts created to meet the wants of the more popu- 
lous and necessitous parts of the country. Under 
the Church Building Acts the Commissioners have 
power to divide and unite parishes, and to make 
new districts for ecclesiastical purposes. Reports 
of the work of the Ecclesiastical Commissioneis 
are laid annually before parliament. Their pro- 
ceedings have seldom led to political discussion; 
but the very large powers which they exercise 
render them liable to keen criticism from clergy- 
men and others interested in church matters. 

The Ecclesiastical Commissioners are the largest 
landowners in England ; their estates, about 300,000 
acres, compiisingmuch of the best agricultural land 
in the countiy. The increase due to them in in- 
comes of benefices is over £1,000,000 pei annum. 

Ecclesiastical Courts. In the early Chris- 
tian church there were courts, presided over by 
bishops and presbyters, which dealt with ques- 
tions of discipline, and with disputes which arose 
among the brethren. It is to these courts that 
St Paul refers when he condemns those who go to 
law with a brother ‘before the unbelievers, and 
not before the saints.’ When Christianity became 
an established religion, these courts changed 
their character. The state permitted church courts- 
to exercise jurisdiction over the whole civil com- 
munity in ecclesiastical matters, and in matri- 
monial and other causes which had to he decided 
by the ‘law Christian.’ In England and else- 
where the goods of a deceased person were distrib- 
uted, or his will was proved, in the court of the 
‘ordinaiy’ ecclesiastical judge, usually the hishop- 
of the diocese ; this was done, because a part of 
the goods went by custom to the bishop, to be 
gient for pious uses. The early history of the 
English church courts is obscure; such informa- 
tiqn as we possess will be found in the report 
presented to parliament by a Royal Commiasion in 
1883. These courts became in time a fruitful 
source of disputes between the crown and the see 
of Rome. After a long struggle, the crown pre- 
vailed : clergymen were made subject to the law 
of the land ; the king’s court maintaiued its right 
to prohibit ecclesiastical judges from going he^ond 
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their jurisdiction ; appeals to Rome were forbidden, 
under penalty of Praemumre (q.v.). At the Refor- 
mation the king was acknowledged as the legal 
head of the church, charged as such with the 
administration of the ‘law spiritual;’ the final 
appeal was to delegates or commissioners of review 
appointed by^ him. The final appeal in ecclesi- 
astical cases is now to the Judicial Committee of 
the Privy-council. Modern legislation has greatly 
diminished the importance of church courts ; their 
jurisdiction in matrimonial and testamentary 
causes is gone; and Acts of Toleration prevent 
them from exercising coercive powers over the 
general community (see Convocation, Doctoes’ 
CJOMMONS, and Divorce). Under the Public 
Worship Regulation Act of 1874, a new ecclesi- 
astical judge was appointed to try offences in the 
matter of ritual. There is a party in the church 
which objects to the jurisdiction of this judge and 
of the Judicial Committee on the ground that 
their decisions are not those of ecclesiastical courts 
in the proper sense of the term. The Bishop of 
Lincoln’s case, tried in 1889 by the Archbishop of 
Canterbury, with the assistance of four bishops, 
raised the interesting question, by what court a 
bishop may be tried for alleged offences against the 
law ox the church. 

In Scotland, the church judicatories are kirk- 
sessions, presbyteries, synods, and general assem- 
blies. The ‘spiritual independence^ of these tri- 
bunals has been the theme of much controversy, 
especially at the time of the Disruption of 1843 
(see Free Church). The Commissary Court and 
the Court of Teinds are semi-ecclesiastical in their 
character. Both in England and in Scotland, dis- 
senting churches have courts of their own; the 
jurisdiction of such courts depends entirely on con- 
tract or voluntary submission. See Sir R. Philli- 
more’s EcclesiasUcal Law of the Church of England 
(2d ed. 1895), and T. E. Smith’s Law and Prac- 
tice m the Ecclesiastical Courts (5th ed. 1902). 

Ecclesiastical Law. See Canon Law, 
Tithes, Teinds ; England (Church of), Scot- 
land (Church of), Roman Catholic Church. 

Ecclesiastical Titles Act was the name of a 
Protestant measure provoked in 1851 by an edict 
issued by the Papal court in 1860, dividing Great 
Britain into territorial bishoprics, under an Arch- 
bishop of Westminster. The Act of 1861, passed 
by Lord John Russell, declared the papal edict null 
and void, and imposed penalties on persons assum- 
ing Catholic titles named from bishoprics, deaneries, 
&c. in England or Ireland. No prosecution took 
lace under the act, the popular excitement died 
own, and the act was finally repealed m 1871. 
No opposition was made to the constitution of a 
regular Catholic hierarchy in Scotland in 1878, with 
territorial titles. 

Ecclesiastical Year. See Year, Chron- 
ology, Easter, Festivals. 

EcclesiasticuSy one of the most important 
books of the Apocrypha. The word Ecclesiasticus 
means ‘belonging to the church,’ or ‘used in the 
church,’ and this title was bestowed upon the book 
by the Vulgate to denote its populaiity and its 
suitability for use in public worship. In the Greek 
versions the book is generally desciibed as the 
‘ wisdom of Jesus, son of Sirach,’ and so it is often 
referred to as the Book of Sirach. The book was 
originally written in Hebrew by Jesus, the son of 
Sirach (between 190 and 170 B.C.), and translated 
into Gieek by his grandson who bore the same 
name (between 130 and 120 B.C.). All traces of 
the Hebrew original were lost up to 1896, when 
Mrs Agnes Lewis brought a fragment from Palestine 
containing chap, xxxix. 15 to xl. 18. This discovery 
led to further investigations, and many other frag- 


ments have now been brought to light. The book 
was held in very high esteem by the eaily Chii&tian 
Church ; and when Augustine, towards the end of 
his life, made an anthology of the passages of Sciip- 
ture which he considered specially helpful for the 
culture of the spiiitual life, the quotations from 
Ecclesiasticus occupied no less than an eighth of 
the book, twice as much- suace as was given to the 
Gospel of St Matthew. 

The book consists of a numbei of moial apoph- 
thegms, proverbs, and counsels strung loosely 
together, without any definite plan oi arrange- 
ment. It gives advice in the regulation of conduct 
under all possible circumstances and in eveiy re- 
lationship of life. As Schmidt says, ‘ It teaches a 
man how to govern his wife, his childien, and his 
slaves ; how to deal with his friends and his foes, 
his superiors and infeiiors, his creditois and his 
debtors, the lich and the poor ; how to behave at 
the banqueting table and in the house of mourn- 
ing, in the home and in the public assembly, in 
the temple and in the mait; how to contiol his 
passions, practise moderation, cultivate his nobler 
tastes, emulate the example and seek the company 
of the wise.’ The writer^ ethical outlook is utili- 
tarian ; all his sanctions aie prudential ; the end 
of moiality is always the man’s own well-being and 
happiness. He deals mainly with the external 
aspects of moiality, and veiy little is said about 
the motives and ideals of the inward life. Another 
limitation is to be found in the fact that the wi iter’s 
horizon is limited to the piesent life ; rewards and 
punishments are therefore restricted to man’s pie- 
sent existence. The ethical teaching of the book, 
too, is individualistic ; no interest is taken in the 
national life or in society as a whole. The book 
affords us an excellent picture of the moral ideals 
and practices of the average Jew in the second 
century B.O., but it lacks oiiginality (the writer 
describes himself as ‘ one that gathered after the 
grape-gatherers ’ ) and prophetic glow. In the hands 
of Sirach religion has become purely practical and 
entirely commonplace. There is every reason, how- 
ever, for thinking that if the book had been written 
a little earlier, and published under a diffeient 
name, it would have been admitted into the 
Christian Canon. 

The most modern edition is that of Box and 
Oesterley in the Oxford Apocrypha and Pseud- 
epigrapha (1913), while Oesterley’s edition in the 
Cambridge Bible (1912) is the most useful com- 
mentary foi the general reader. The best English 
commentary on the Greek text is that of Bart 
( 1909 ). Theie are good articles in Hastings’s Bihle 
Diet, and the Ency. Biblica. 

Ecclesiologys the study of church architec- 
ture, decoration, and archaeology. See Church. 

Ecliegaray, Josifi (1832-1916), born in Madrid, 
was professor of Physics, member of the Coites 
(1868), minister of education (1873), dramatist, 
and minister of finance (1906). Possibly 1^0% or 
Samtliness (tians. by Lynch, 1895) is his master - 
piece ; others translated are El Gran Galeoto, The 
Son of Don Juan^ and Mariana. # 

EclielOli (Fr. tchelle, ‘ladder’), is such a for- 
mation of troops that, if viewed fi'om a height, 
they would resemble a staircase. Each division 
behind has its front clear of that in advance, so 
that, by marching directly forward, it can form line 
with it. 

Ecliidna, or Porcupine Ant-eater, a genus 
included with Omithorl^nehus (q^v.) and another 
genus in that lowest sub-class of Mammalia which 
has been variously desi^ated Monotremata, Omi- 
thodelphia, or Prototheria. In many ways the few 
animals in this section are primitive—jn skeleton, 
brain, heart, and reproductive organs espedally. 
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None of their peculiarities, however, are more 
striking than their oviparous, instead of viviparous 
habit. They lay eggs instead of bringing forth 
their young as such, like other mammals. The 
temperature of the body is very low (in Echidna 
28® C.), and this may be taken as a sort of physio- 
logical index of the low pitch of the life. In several 
features besides the egg-laying habit the Proto- 
theria resemble birds, derived doubtless from a 
far back common ancestry. 

The genus Echidna is found in Australia, Tas- 
mania, and New Guinea. In size and geneial 
appearance the animal (as shown in the illustra- 
tion) much resembles a hedgehog. The hair is 
partly replaced by the porcupine-like spines, which 
are doubtless useful in protection and in burrow- 
ing ; the toes are armed with strong claws, dexter- 
ously used in rapid digging both for food and for 
concealment ; the tail is rudimentary ; the skull is 
prolonged into a narrow snout ; the mouth, which 
has a very small aperture, is entirely toothless, 
but contains a long extensile worm-like tongue, 
viscid w-ith saliva, which is quickly moved out and 
in for catching ants. The hind-leg or heel of the 
males bears a horny spur, connected with a gland 
on the thigh, but of unknown significance. The 
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Echidna has a better brain than the duckmole, the 
cerebral hemispheres being not only larger, but 
well convoluted, A unique skeletal peculiarity for 
a mammal is the incompletely ossified socket 
{acetabulum)^ where the thigh-bone works on the 
hip-girdle. In skull, mouth, feet, tail, skin, and 
general habit, the Echidna is obviously very 
different from the Ornithorhynchus, The animal 
is emphatically a buriower. In walking, the hind- 
toes are turned outwards and backwards. It feeds 
on ants, caught as above described, and crushed 
by spines on the tongue and palate. The Echidna 
is thus a prophecy of the true Ant-eaters (q.v.). 
The eggs are large, and inclosed in a tough egg- 
shell. After being laid, they are earned in a pouen 
developed round ^out the depressed area on which 
the milk-glands open. There are no teats. 

There are several species of Echidna, the best 
known being E. aculeata, in Australia and Tasmania. 
Another form, ‘with longer fur almost concealing 
the spines,' is distinguished as E. setosa. A third 
species — E. lawesiif from New Guinea — ^has also 
been distinguished. All these have five claws on 
each foot. A larger form, with only three claws, 
occurs in New Guinea, and is separated as a dis- 
tinct genus, Acmvthoglosms or Pro-echidna hruijmi. 
The upper arm of a fossil Echidna has been found 
among Heistocene remains. 

See Gould, Mammuds of Australia (3vols. 1845-63); 
Gervais, Ostiographie des Mortotrtmes (Paris, 1878) ; 
Oldfield Thomas^ Proc, 2ool, Soc. Land. (1886): Baldwin 
Spencer, I^atu/re, xsxX. (1884-85); and Haacke on 
‘Oviparity,' SnProc. Bog, Soc. xxxviii (1884-85). 
Eclifiiococcits. See Tapeworm; Hydatid. 

Echinodermata (Gr., ‘thomy-skinned'), a 
well-defined division of Invertebrates, including 


Holothuroidea or Sea-cucumbers (see Holothu- 
BiANSb Sea-urchins {<b^v.) or Echinoidea, Starfishes 
(q.v.) or Asteroidea, Brittle stars (q.v.) or Ophiu- 
roidea, Feather -stars or Crinoidea (q.v.), and 
several wholly extinct classes, e.g. Cystoidea (q.v.) 
and Blastoidea. Limy depositions, forming skele- 
tal framework, are developed to a varial)le, hut 
usually predominant, degree in the middle layer 
or mesoderm. Most of the adults show an approxi- 
mation to radial symmetry, but the larvae are bi- 
lateral. There is a well-developed body-cavity, 
and from this theie is separated off a peculiar 
water-vascular (locomotor or respiratory) system. 
A remarkable metamorphosis usually occurs in the 
life-history. They are all marine barring a few 
Holothurians in brackish water. They appear in 
the Lower Silurian strata. 

Echinoidea, a sub -class of Echinodermata 
(q.v.). See SEA-tJRCHINS. 

Echinorhynchus ( lit. ‘thomy-snout ’ ), a genus 
of peculiar parasitic worms, forming the class 
Acanthocephala, which approaches but is quite 
distinct from the Nematodes. The proboscis armed 
with hooks, the absence of mouth or food-canal, 
the exclusively parasitic habit and its results, aie 
characteristic features. There are many &poci»'s, 
one of which has been recorded from man. The 
adults occur in the alimentary canal of various 
veitebrates — e.g. pig, duck, pike, perch; the im- 
mature forms inhabit small invertebrates (eaten 
by the final hosts), especially small aquatic crus- 
taceans and terrestrial larval insects. See Para- 
sitic Animals. 

Eehium. See Viper's Bugloss. 

Echiurida, a group of sausage-shaped marine 
animals with a long proboscis ( used in feeding and 
locomotion), and a pair of hooked bristles on the 
ventral surface of the body. hJee Gephyrka. 

Echmiadzin, or Etohmiadzin { ‘ the Only-be- 
gotten descended'), a monastery of Transcaucasia 
near the village of Vagarshabad, 12 miles W. of 
1 Erivan, the seat of the Catholicos or primate of 
the Armenian Church. It comprises within its 
crumbling 18th-century mud walls and bastions 
a cathedral, library, museum, seminary, unfinished 
new palace of the Catholicos, and incomplete obser- 
vatory. Owing to renovations and extensions the 
monastery buildings are now almost wholly in 
modern style. The library is a rich storehouse of 
Armenian literature. The cathedral, of usual 
Armenian type, and with fine arabesque decora- 
tions in its dome, is said to liave been founded in 
302 by St Gregory, the Illuminator, on the spot 
where, in a vision, he had seen the earth, when 
struck by the golden mallet of the descended 
Saviour, yield up the greatest of four pedestals 
of gold surmounted by crosses of fire. On 
the other three pedestals the churches of St 
Rhipsim6, St Gaian, and Shoghakath were reared. 
In the cathedral treasury is the right arm of the 
Illuminator, which, enclosed in a silver case, is 
placed on the head of each Catholicos at his con- 
secration, and which has for centuries been regarded 
as the palladium of the Armenian race. Ech- 
miadzin was associated with the primacy from the 
4th to the 5th century, when the patriarchal seat 
was removed first to Bvin and then to Ani ; but 
,in 1441 it was again restored. 

Echo, a nymph whom Zeus employed to talk 
incessantly to Hera in order to keep her from 
observing his infidelities. The goddess discovering 
his artifice, changed Echo from a nymph into a 
mere echo. She next fell in love with Narcissus, 
Imt finding her love unreturned, pined away in 
hopeless grief till nothing but her voice remained. 

Echo (Gr., ‘sound'). Sound is produced by 
waves of compression and rarefaction in the air; 
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when such a wave comes against a wall or othei 
opposing surface, it is reflected, and proceeds in 
another direction, and the sound caused by this 
reflected wave is called an echo. Even the surface 
of a cloud sufiices to reflect sound, as may he 
observed during thunder and the discharge of 
cannon. That the echo of a sound may return to 
the point where the sound originated, the reflecting 
surface must be at right an^es to a line drawn to 
it from that point. Oblique walls send the echoes 
of a person’s voice off in another direction, so that 
they may be heard by others, though not Iw him. 
In order to echo words distinctly, the reffecting 
surface must on the whole be plane, or so curved as 
to resemble a concave mirror. A curved form is 
necessary for returning a distinct sound when the 
distance is considerable. Great evenness of surface, 
however, is not essential, as it is no uncommon 
thing for the edge of a wood to return an echo. 
The distance of the reflecting surface must also be 
such as to allow a sufficient time to elapse between 
the sound and the return of the echo for the ear to 
distinguish them ; when they succeed too closely, 
they merge into one. An interval of about ^ of a 
second is necessary to discriminate two successive 
sounds; so that if we assume 1125 feet as the 
distance traversed by sound in a second, of 1125, 
or 62 feet, will be the least distance at which an 
echo can be heard, as the sound will go that distance 
and return in ^ of a second. If the distance is less, 
the echo only clouds the origmal sound, and is not 
heard distinct. It is these indistinct echoes that 
interfere with hearing in churches and other large 
buildings (see ACOXTSTICS); hence anything that 
breaks the evenness and continuity of the reflecting 
surfaces is an improvement in this respect. The 
number of syllables that any particular echo will 
repeat, depends upon how many can be uttered in 
the time that the sound takes to go to and return 
from the reflecting surface. The echo at the tomb 
of Metella, in the Campagna, near Rome, of which 
Gassendi speaks as repeating a hexameter line 
requiring 2^ seconds to utter it, must therefore 
come from a distance of about 1500 feet. Such 
echoes are rare, as the various conditions are seldom 
all fulfilled. When there happen to be several 
reflecting surfaces at different distances in the 
direction of the sound, with a sufficient interval 
between them, each gives a separate and distinct 
echo. A similar effect is produced when two sur- 
faces are inclined to each other in such a way as to 
give repeated reflections of the sound from the one 
.to the other like the mirrors of a kaleidoscope, thus 
producing echoes of echoes. To this multiple 
and repeating class belong the famous echoes of 
Killarney, and that produced between the wings of 
the castle of Simonetta, near Milan, which repeats 
the report of a pistol 60 times. 

XiClluca (formerly Hopwood’s Ferry ), a town of 
Victoria, Australia, stands on a peninsula formed 
by the Murray and Campaspe rivers, 156 miles N. 
of Melbourne. It has considerable trade in led- 
gum timber, wool, and wine, and irapoitant liver 
traffic by steamer. A bridge (1905 feet) which 
carries a roadway and railway connects Echuca 
with Moama on the New South Wales side of the 
Murray. There are great irrigation works. The 
vineyards are important. Pop. 5000. 


ja, a city of Spain, in the province of Seville, 
34 miles SW. of Cdrdoba by rail, is situated in a 
fertile district, 
cotton. An oh 


com, wine, and some 
and Moorish town, it 
possesses several traces of the architecture of those 
peoples. On account of its great heat, it is popu- 
larly known as the ‘Frying-pan of Andalusia.’ 
The manufacture of oil and weaving are the chief 
industries. Pop. 30,000. 


£ck9 Johann (properly Johann Maier), the 
zealous opponent of the Reformation, was bom at 
the village of Eck, in Swabia, 13th November 1486. 
From his twelfth year he was a student, first at 
Heidelberg, and afterwards at Tubingen (1499- 

1501) , Cologne, and Freibnrg im Breisgau (from 

1502) . Having entered the priesthood in 1508, he 
left Freiburg in 1510 to be canon of Eichstadt and 
professor of Theology at Ingolstadt, and was the 
ruling spirit of that university till he died there, 
10th Febmary 1543. Learned' and vainglorious of 
his great reputation for dialectic skill, he offered a 
challenge to Luther in his Ohelisci (against Luther’s 
Theses)^ attacking Carlstadt at the same time. 
This led to the famous disputation held in the 
Pleissenhurg at Leipzig from the 27th June to the 
16th July 1519. Eck first disputed with Carlstadt 
about grace and free-will, and defended the 
Roman Semi-Pelagianism with superior ability. 
Thereafter he contended at greater length with 
Luther for the primacy of the pope, penance, 
indulgences, and purgatory, and pressed the Re- 
former hard with the charge of Hussite heresy. 
Eck fought with quotations from Fathers and 
Councils, and sought to dazzle his numerous 
hearers with scholastic learning; Luther appealed 
to history and Scripture, and at last cried to Eck 
that he ‘ ran away from the Bible like the devil 
from the Cross.’ Both parties claimed the victory, 
and at Leipzig Eck certainly achieved his object, 
which was to compel the great heretic to declare 
that disobedience to pope and council might under 
certain circumstances be right, and thus complete 
the breach between Luther and the pope. After 
this Eck wrote his chief work, De Prvmatu PetH^ 
and went to Rome in 1520 to reap the fruits of his 
labours. He returned to Germany with the bull of 
16th June 1620, which declared Luther a heretic. 
Eck henceforth continued with passionate violence 
his struggle with the Reformation. He made two 
more journeys to Rome ; took part in the conven- 
tion at Ratisbon in 1524 ; opposed CEcolampa- 
dius in the Baden conference in 1626 ; was engaged 
at the Augsburg Diet (1530) in the prepaiation of 
the confutation to oppose the Augsbnrg Confession, 
and was present at the conference begun at Woims 
in 1540, and ended at Ratisbon in 1541. Eck’s 
appearance at the Leipzig disputation is thus de- 
scribed by the humanist Petrus Mosellanus : ‘ Eck 
is a tall man, with a fat, square-built body and a 
fuU, thoroughly German voice, which, supported by 
his powerful loins, would do well not only for an 
actor, but even for a public crier ; still, it is more 
harsh than clear. His mouth and eyes, indeed his 
whole countenance, are such that one would sooner 
take him for a butcher or a barbarian mercenary 
than a theologian. With respect to his mind, he 
has a remarkable memory; and, if he only had 
an understanding equal to it, the work of nature 
on him would be complete,’ Eck collected his 
polemical writings under the title Operum JoK 
Mchii contra LutKermn, tom, I, -IV, (1630-35). See 
Seidemann, Die Letpziger Di^utation (Dresden, 
1843); and Wiedemann, Dr Jmawn JEcJc (Regens- 
burg, 1865), which has a bibliographical list of his 
writings (81 in number). 

Eckermaniit Johann Peter, friend of Goethe, 
was bom at Winsen, in Hanover, in 1792. After 
serving as a volunteer in Kielmannsegg’s rifle corps 
during the war of 1813-14, he was for some time 
employed in the war office at Hanover, and was a 
student (from 1817) at the gymnasium of Hanover 
and university of Gottingen. The publication of 
his Beitrage zur Poesie^ mtt hesonderer Hirmeisung 
mf Goethe (Stntt. 1823), led to his removal to 
Weimar, where he was employed by Goethe as hii^ 
assistant in preparing the final edition of his works. 
After being tutor to the grand-duke’s son, he 
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travelled in Italy with Goethe’s son in 1830. He 
edited the poet’s posthumous works in 1832-33, and* 
in conjunction with Eiemei brought out in 1839-40 
a complete edition of his works in 40 vols. Ecker- 
mann was librarian to the grand-duchess at the 
time of his death at Weimar, 3d December 1854. 
He has won for himself a lasting name by his 
Gesprache m%t Goethe in den letzten Jdhren seines 
Lehens 1823-S^ (2 vols. Leip. 1837; 6th ed. 
edited by Duntzer, 3 vols. Leip. 1884). These Con- 
versations are of the greatest value for the light 
they throw on the character of Goethe both as a 
poet and as a man, and contain, in Eckermann’s 
own words, ‘many valuable explanations and 
instructions with regard to art, science, and the 
practical affairs of life.’ The book has been 
translated into all the languages of Euiope. The 
English translations are by Margaret Eullei ( Boston, 
U.S. 1839), and John Oxenford (Lond. 1850). 

Eckernfl^rdey a port of Sleswick-Holstein, on 
a fjoid of the Baltic, 20 nnles NW. of Kiel. It 
has a good harbour, an extensive fishing industiy, 
a corisideiable tiade in agiicultuial pioducts, and 
manufactuies of tobacco, salt, and iron goods. 
Pop. 7000. 

Eckhartf Meisteb, one of the profoundest 
^eculative thinkeis among the German mystics. 
Of his personal history very little is known. He 
was boin in eithei Stiasbuig or Saxoiw towards 
the end of the 13th century ; entered the Dominican 
order ; studied and afterwards taught in Paris ; acted 
as piior at Eifuit, and as vicar of his older for 
Thurinma, before 1298 ; filled the office of pi ovincial 
foi the Dominicans in Saxony foi eight years from 
1303, and in 1307 was also appointed vicar-geneml 
of Bohemia ; some years later ne preached at Stras- 
burg and Frankfort, and from 1325 until 1327, the 
yeai of his death, at Cologne. Living in an age 
when the religious consciousness was verv sensitive 
and alert, when the writings of such thinkers as 
Plotinus, Pseudo-Dionysius, Augustine, Amalrich 
of Bena, Albertus Magnus, and Thomas Aquinas 
were being eagerly studied, and the religious fervour 
of men’s hearts was being kept aglow by th^ractical 
self-denying lives of the Beghards and Beguines, 
and the Brethren of the Free Spirit, Eckhart, from 
the first a religiously inclined nature, easily became 
in^ired, under these almost irresistible educative 
influences, with the spirit of mvstic speculation. 
But his genius led him beyond the position of his 
immediate forerunners, and brought him to what 
was viitually an independent standpoint. Instead 
of using his speculations as vehicles for the ex- 
osition of the orthodox theology of the church, he 
roke through its traditions and dogmas to the 
fundamental, permanent realities underlying them. 
His teaching begins with an explanation of the 
nature of God, and passes on to the consideration 
of man and of man’s relations to God. 

Being ( Wesen) in its ultimate and most abstract 
form is without personality, and without differen- 
tial characteristics ; nevertheless, it contains within 
itself potentially the differentiae of all existence. 
It is the unknown, the nothing, the negative of 
concrete being ; the only fact known about it is that 
it is pure self-contained unity. This ultimate 
incomprehensible being is the godhead, in which 
God hunself exists as absolute personality, but in 
a state of potential being, as the real selfhood of 
abstract being not yet personalised. Absolute 
personality, however, become actual self-conscious 
personally consti,ttites God the Father. The 
Father gives origm to the Son in the very act 
and moinept bf tiius becoming' conscious of him- 
self ; and the SColy Spirit is the love and will that 
are connnonto botn I^nther and Son — ^that is to say, 
the blossoming of the process of God’s retelation of 


his own nature to himself. But this piocess does 
not take place under any law of temporal succes- 
sion: it is a single act enduring eternally. Nor 
are Father, Son, and Holy Spirit thiee separate 
peisonalities, but one and the same (quintessential 
personality of being. And it is precisely because 
the abstract potential peisonality in the godhead 
does penetiate to the comprehension of its own 
being, and just in this veiy act of self-fathoming, 
that it is God. In this process of God’s self-ie- 
velation the world is likewise contemporaneously 
created; for all things exist in God ideally fioin 
eternity. In the eternal now of God’s conce])tiou 
all things belong to the unity of the divine natuie. 
Hence all creatures are God, and the world anti 
God are one, the original selfhood of all tilings 
partaking of the being of God. In like mannei , I 
too am God. For the soul of man is an oqitfiow 
from God’s essence, and it exists in man without 
God’s essence thereby in any way suffering 
diminution. In the soul of every individual theie- 
fore there exists a part which is in essence of the 
divine nature ; this is the spark [Funkelein), which 
always yearns to return unto God, in order to 
find in him that perfect tranquillity and lestfrom 
energising which chaiacterise the godhead. In the 
moment when the soul becomes thoioughly con- 
scious of its essential selfhood, then is it iivine, 
and enters into God’s nature, and becomes united 
with him. But it does not become wholly absorbed 
in God’s nature, for in the consciousness of itself it 
has permanent ground and warranty for its own 
personality and creatureship. Man, in order to 
achieve his ethical consummation, must theiefme 
annihilate within himself all that appertains to 
self, must, in fact, expurgate all that is not of the 
essence of God, until his soul becomes filled with 
nothing but God ; then does he understand God, and 
is indeed God, and his love is God’s love. Thus the 
nullification of all self-regaixling, all egoistic desire, 
an imperturbable serenity of spirit, not so much the 
doing of virtuous acts as the being virtue itself, the 
which is love, this is the supreme jpractical moment 
in the perfection of personal righteousness, the 
reality of life in its highest potency. This sancti- 
fication attained, all a man’s acts are light and 
good. 

Eckhart, however, in spite of the abstruse nature 
of his speculative teaching, w'^as not neglectful of the 
practical precepts of pure Christianity, as is proved 
by many a passage in his sermons, and especially 
by his tractate Smwester Katrei. Nor did he lend 
any countenance to fastings, vigils, ecstatic visions, 
and similar oyer-devotional exercises, to which 
mystically inclined natures were in those days so 
prone. His power, both as thinker and as preacher, 
IS attested by the commanding influence he won 
over his contemporaries and the best among his 
successors. Probably the deepest and most ordinal 
thinker of his time, bold and paradoxical in the 
utterance of his opinions, gifted with a keen 
intuitive apprehension of truth that penetrated to 
the very heart and root-essence of things, with a 
mind that was essentially scientific, that refused 
to be^ satisfied with anything short of the surest 
realities and verities of religion, and with a heart 
that regarded inner discipline, the moral perfecting 
of man;s nature, as supreme above the punctilious 
observance of churchly ordinances, E&hart, by 
preaching the sufficiency of the in<iividual soul to 
attain of itself unto immediate communion with 
God^ struck a dangerous blow at the hierarchical 
pretensions of the clergy and the church. Nor 
did he escape the destiny that overtook original 
moral reformers in ante-reformation days. He was 
arraigned by the Archbishop of Cologne, in 1326, 
for having preached and taught heresy ; but the 
accusation could not be sustained in face of Eck 
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hart’s self-justihcation ; at all events it fell to the 
giound, at least foi a time, but only to be revived 
again two years aftei his death, when his writings 
were condemned as heretical by a papal bull of 
John XXIT. His works consist of Latin and Ger- 
man seimons and tractates. 

Eckmtllll 9 a little village on the Laber, in 
Bavaiia, 15 miles by rail S. of Ratisbon, is notable 
for the battle fought theie, on the 22d April 1809, 
between Napoleon I. and the Archduke Charles of 
Austria, in whicli the latter was defeated, with the 
loss of 6000 men and 16 guns. 

Eclampsia is the name usually given to con- 
vulsions of toxsemic oiigin occuriing during pieg- 
nancy, labour and the pueipeiium. It occuis about 
once in 500 labours. It is usually piececled by the 
‘ pie-eclamptic state,’ wiiich is characteiised by 
pel sis tent headache, nausea, thirst, diminished 
amount of urine, oedema of the face and hands, 
visual disturbances, confused, mental states, and 
somnolence or insomnia with excitement. The 
pulse is slow and of high tension, and the mine 
contains albumen, sometimes becoming solid on 
boiling. Death mav occui without convulsions. 
Eclamptic fits resemble epileptic fits, only there is 
no ciy and no aura. They last from half to two 
minutes, may be repeated, and a status eclamptirus 
may develop. Death is usually due to exhaustion. 
The nature^ of the toxaemia is not fully known. 
Treatment in the pre-eclaraptic period is usually 
successful. The maternal mortality is from 8 to 10 
per cent., with a much higher foetal one. 

Eclecticism* The term eclectic (from Gr. 
eklegeiUy ‘to choose,’ ‘select’) was first applied in 
philosophy to certain Greek thinkers in the 2d and 
1st centuries B.c. Stoicism and Epicureanism had 
subordinated the search for pure truth to that for 
happiness and practical virtue : Scepticism had 
denied that such truth could be found ; Eclecticism 
was the attempt to reach the highest probability 
by selection from the already existing systems of 
philosophy. It arose from despair of attaining 
absolute truth, and from the desire for knowledge 
which should suffice for guidance in action. Panse- 
tius and Posidonius (later Stoics), Carneades ( of the 
new Academy), Philo of Larissa are the chief early 
representatives of eclectic thought in later Greelc 
philosophy. Philosophic eclecticism had appeared 
m the Sophists about the middle of the 5th century 
B.C. It was here also associated with, and sprang 
immediately from, scepticism, with which was com- 
bined a certain dogmatic tendency. Plato and 
Aristotle were eclectic only in a very wide meaning 
of the term, for the philosophic genius of each was 
original, and their concern for pure truth was very 
intense. 

The chief causes of Roman eclectic philosophy 
were similar to those of eclecticism ih Greece. 
Philosophic speculation was ill suited to the prac- 
tical Roman mind, which was content with the most 
easily found explanation of man and the universe. 
Cicero’s philosophic writings (46-43 B.C.) are chiefly 
ethic. They ^press only probable truth, and, to a 
large extent, like the philosophy of the Sophists, 
reflect what was common to all popular opinion. 
Cicero had studied with Epicurean, Stoic, and 
Sceptic teachers, and tried to unite Perroatetic, 
Stoic, and Sceptic doctrines. His friena Varro 
developed his views with neater knowledge of the 
history of philosophy. In the following century 
Seneca, the Stoic, propounded a scheme of philo- 
sophy much of which was eclectic, and most of 
which was determined by ethical considerations. 

The last period of Greek philosophy — ^Le. in the 
2d and 1st centuries B.c., was characterised by a 
weak eclecticism — ^viz. that of the Neo-Pytha- 
goreans, the Pythagorean Platonists, and the 


Platonic Stoics. In the 1st century B.C. a new 
eclecticism appeared at Alexandria, the chief repre- 
sentative of which was Philo, a Jew (perhaps 
about 25 B.c. to 45 A.D.), who interpreted the Old 
Testament in an allegoric sense, and in harmony 
with selected doctrines of Greek philosophy. These, 
in turn, were modified so as to remove their incon- 
sistency with the sacred writings. He was directly 
indebted to Pythagorean, Platonic, Peripatetic, anS. 
Stoic schools for much of his thought. Neo- 
platonism, the last pioduct of Greek speculation, 
was not syncretic, for it sifted and transformed the 
principles which it borrowed from other systems. 
Its fundamental doctiine of ecstasy, or immediate 
knowledge of God, in which the distinction of the 
human soul from the divine leason is completely 
removed, diffeis greatly from preceding similar 
theories both Greek and Oriental. It was a fusion 
of Greek philosophy with Oriental religion in which, 
howevei, the fiist element greatly predominated. 
The principal exponents of this philosophy aie 
Plotinus (205-270), Porphyry (233 to about 302), 
lambliclius (died about 330), and Proclus (410-484). 
Its purpose was religious — ^viz. the attainment of 
ri^t relations between God and man. 

There was much eclecticism in the earliest 
Christian philosophy. Among the Fathers of the 
Church Clement of Alexandria and his pupil Origen 
were greatly influenced by their study of Greek 
philosophy in Alexandria, and Christian scholas- 
ticism was pervaded by an eclectic spirit. Eclec- 
ticism was naturally a chief factor in the philo- 
sophy which immediately followed the revival of 
learning. It appears towards the end of the 13th 
century in the works of Meister Eekhardt in 
Geiaiany, and in those of G. Bruno and Campa- 
nelJa in Italy in the 16th century. In Leibniz ( 1646- 
1716) it becomes strictly scientific. He wove into 
his philosophy materials from widely separated 
sources — e.g. from Aristotle and from Descartes, 
Like Hegel and Cousin, he regarded the tenets which 
he adopted as being imperfect in the systems from 
which they were taken, but as capable of being made 
parts of one harmonious whole m which pure truth 
would be completely realised. He tried to uni:^ 
principles whicn should be applied and developed in 
future systems, and to find a method which philo- 
sophers of diverse schools could employ in common. 
Perhaps it is in the effort to establish such^ a 
method that philosophic eclecticism produces its 
best results. The followei-s of Leibniz, C. Wolf 
(1679-1754) and his school, degraded the eclecti- 
cism of their master into a populai, dogmatic, 
fixed, and foimal body of doctrine. Kant and 
Hegel are only eclectic in the sense in which 
Plato and Aiistotle are so. Each seeks fiist, 
through criticism, to establish his fundamental 
principles. The kieatest modern eclectic philo- 
soplier is Victor Cousin ( 1792-1867 ). He was the 
pupil of Royer-Collard and Maine de Biian, thiough 
whom he became acq^uainted, respectively, with 
Scottish philosophy and the sensationalism of Locke 
and Condillac. He was particulaily guided by the 
philosophy of Scotland and Geimany, although 
he sou^t to discover the common and permanent 
elements in all preceding schemes of thought. His 
principle of selection was supplied by his psyclio- 
logic analysis, which, however, was somewhat 
superficial. Cousin’s school in Fiance w'as laige 
and influential. Its most distinguished mem- 
bers were Theodoie Jouffroy and B. Saint-Hilaire. 
There is a strongly eclectic tendency in Italy. 

It is only provisionally that eclecticism can aid 
philosophic research, for systems may arise in which 
psychologic investigation, or historic interpretation, 
or metaphysical speculation, reveals new lamth. 
What is common to all philosophy in one age will 
cease to be so in another, and reality must be 
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sought not merely foi its own sake, but by the 
original exercise of the individual intellect, 

Eclipses* An eclipse is an obscuration of one 
of the neavenly bodies by the interposition of 
another, eirher between it and the spectator, or 
between it and the sun. The causes of eclipses, as 
suggested in this definition, are so simple and 
familiar that it is difficult for us to imagine how 
deeply eclipses affected men’s minds before the dawn 
of astiononiical science. To the ancients they 
weie without the order of nature — terrible presages 
of dire events ; and at Rome, at one time, it was 
blasphemy, and punished by law^ to talk publicly 
of their being due to natural causes. So strong a 
hold had this superstition on the popular mind that 
even after it came to be generally believed that 
eclipses of the sun were caused by the moon coming 
betwixt us and that orb, eclipses of the moon were 
still referred to supernatural agency. When the 
moon was in eclipse, the people turned out and 
made a great noise with brazen instruments — the 
idea being that by doing so they gave her ease in 
her affliction. According to some, Luna, when in 
eclipse, was in the pains of labour ; according to 
others, she was suffering from the arts ^ of wicked 
magicians. Similar notions have prevailed among 
all l)arbarian tribes. The Chinese populace, as is 
well known, imagine eclipses to be caused by gx*eat 
dragons trying to devour the sun and moon, and 
accordingly they beat drums and brass kettles to 
terrify the monsters into letting go their prey. 
Several stories are told of these popular super 
stitions being turned to good account by knowing 
persons ; among which are those which represent 
Thales as bringing about peace between the Medes 
and Lydians, and Columbus, wffien in a great strait, 
procuring provisions from the natives of Jamaica 
through the prediction of eclipses. 

Stars, planets, and the satellites of planets may 
suffer eclipse. The piincipal eclipses, however, are 
those of the sun and moon, called the solar and 
lunar eclipses. The transits of the inner planets 
over the face of the sun are partial solai eclipses ; 
but solar eclipses, properly so called, are those 
caused by the interposition of the moon between 
the sun and eaith. They therefore always take 
place at the time of new moon, when the sun 
and moon are in conjunction — i.e. on the same 
side of the earth. In a partial eclipse the sun’s 
disc loses its circular form; it becomes indented 
on one side, the indentation slowly inci easing for 
some time, and then diminishing until it disappeais 
altogether. In a total eclipse the indentation goes 
on increasing till the whole orb for a time dis- 
appears; after a short interval the sun leappeais 
again, passing through the same phases of obscuia- 
tion in an inverse order. In an annular eclipse the 
whole orb is obscured except a ring or annulus. 
Lunar eclipses always take place at full moon, or 
when the sun and moon are in opposition — ^i.e. on 
opposite sides of the earth — and are caused by the 
moon passing through the eaith’s shadow. Such 
eclipses are sometimes paitial and sometimes total, 
but never annular, and in their geneial phases they 
lesemble those of the sun. 

In speaking of eclipses we shall have occasion to 
use certain terms which we will now define. The 
duration of an eclipse is the time of its continuance, 
or the interval between immersion and emeision. 
Immersion or incidence of an eclipse is the moment 
when part of the luminary begins to be obscured ; 
emersion is the time when the luminary completely 
reappears or emerges from the shadow. The magr- 
nitude of the eclipse denotes the fraction of the 
diameter which is obscured at mid-eclipse. It was 
formerly indicated by digits from 1 to 12, but now 
a decimal notation is employed. The word eclipse 
is, through the old French and Xatin, from the 


Greek ekleipein, to fail to appear ; and the famous 
race-hoise Eclipse was foaled on the day of a noiahlp 
eclmse of the sun, 1st April 1764. 

Having given this general explanation of ihe 
facts of observation on which the theoiy of eclipses 
turns, and of the language em])loyed in speaking 
of them, we now proceed brietly to explain the 
theory itself, and how it is possible to pi edict the 
time of occurrence, and the duration and q^uantity 
of eclipses. 

(1) Eclipses of the Moon . — It has been said that 
these are caused by the moon passing thiougli 
the earth’s shadow. Befoie this explanation can 
be accepted, it must be shown that that sha(lo\\ 
extends as far as the moon. This is easily done. 
Supposing the earth to have no atmosphere, then 
the shadow is the cone marked in shade in fig. 1, 
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Fig. 1. 

whose apex is at 0 ; and the question is, whether 
the distance OT from the apex to the earth’s centre 
exceeds the moon’s average distance from tln‘ earth. 
In the diagram S is the centre of the sun, T of 
the earth. From the known values of tlui sun’s 
diameter and distance, it follows that the distance 
OT is about 217 times TB (the earth’s ladiiis), 
while the moon’s mean distance is only 60 times 
TB. At this distance the bieadth of the shadow 
is about three times the diameter of the moon, and 
thus, if it is a direct line, the whole of the moon 
will be in the shadow. 

In the foiegoing explanation, we proceeded on the 
assumption that the earth has no atmosphere. U 
the assumption were correct, the earth^s shadow 
would be darker and nan’ower than it is, and the 
phenomena of eclipses shorter in duration, but more 
striking. The eflect of the atmospheiic refi action 
(see Refraction) is to bend the I'ays which aie 
incident on the atmosphere in towards the axis of 
the cone of the earth’s shadow, those which pass 
through the lowest strata of the air bein^ most 
refracted, and converging to a point in the line ( >T 
(see fig. 1), at a distance equal 42 ladii of the earth 
from the earth’s centie. Accordingly, the moon, 
which, as we have seen, crosses the shadow at a 
distance of about 60 radii, never enteis tluit part of 
it which is completely dark ; thus, she never loses 
her light entirely, but appears of a reddish colour 
resembling tarnished coppei— an appearance caused 
by the atmospheric absorption (which is very gieat 
for blue light), in the same way as the ruddy colour 
of the clouds at sunset. There is another reason 
why the phenomena are less striking than might 
be expected from the explanation given. Every 
shadow cast by the sun’s rays necessaiily lias 
a penumbra, or envelope, on both sides of the true 
shadow. In the case before us (fig. 2), suppose a. 



Fig. 2. 


cone having its apex O' between the sun and earth, 
and enveloping each of them respectively in its 
opposite halves, CO'C' and AO'A' (fig. 2), It is 
clear that from every point in ihe shaded part of 
the cone CO'C', and without the shadow BOB', a 
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portion of the snn will be visible — and a portion 
only — the portion increasing as the point approaches 
either of the lines CB, C'B ; and diminishing as it 
approaches the lines BO, B'O. In other words, the 
illumination from the sun’s rays is only partial 
within the space referred to, and diminishes from 
its extreme boundary lines towards the lines BO, 
B'O. When, then, the moon is about to suffer 
eclipse, it first loses brightness on entering this 
penumbra, so that when it enters the real shadow, 
the contrast is not between one part of fit in shade 
and the other in full biilliancy, but between a part 
in shade and a part in partial shade. On its emer- 
sion, the same contrast is presented between the 
part in the umbra and the part in the penumbra. 
What we should expect on this geometric view of 
the earth’s shadow actually happens. From the 
breadth of the penumbra, it happens that the moon 
may fall wholly within it before immersion in the 
umbra commences ; and so softly do the degrees of 
light shade into one another, that it is impossible 
to tell exactly when any rCsmarkable point on the 
moon’s surface leaves the penumbra to pass into the 
umbra, or the reverse. Also, even when the moon 
is wholly within the penumbra, it is impossible by 
the eye to discover any diminution of her light. 
This is only appreciable over a part of her surface 
when she is just about to enter on the shadow. 

(2) Prediction of Lunar Eclipses , — ^We said that 
lunar eclipses only happen at full moon. They do 
not happen every full moon, because the moon’s 
orbit is inclined at an angle of 5° 9' nearly to the 
ecliptic, on which the centre of the earth’s shadow 
moves. (See the aiticle Ecliptic below; also the 
articles Moon, Earth). If the moon moved on 
the ecliptic there would be an eclipse every full 
moon ; but, fiom the magnitude of the angle of 
inclination of her orbit to the ecliptic, an eclipse 
can only occur on a full moon happening when the 
moon is at or near one of her nodes, or the points 
where her orbit intersects the ecliptic. An eclipse 
can happen only when the centres of the circle of 
the earth’s shadow and of the moon’s disc approach 
within a distance less than the sum of their ap- 
parent semi-diameteis ; except when near the 
nodes, the moon, on whichever side of the eclip- 
tic she may be, may pass above or below the 
snadow without entering it. ( 1 ) If, at the time of 
full moon, the distance of the sun’s centre fiom the 
neaiest node be greater than 12° 3'. theie cannot 
be an eclipse; (2) if at that time the distance of 
the sun’s centre from the nearest node be less than 
9’ 31', there will certainly be an eclipse ; (3) if the 
distance of the sun’s centre from a node be between 
these values, it is doubtful whether there will be 
an eclipse, and a detailed calculation must be 
resorted to, to ascertain whether there will be one 
or not. Before the laws of the solar and lunar 
motions were known with anything like accuracy, 
the Chaldaeans discovered how to pi edict lunar 
eclipses with tolerable correctness by means of the 
lunar cycle (see Cycle) of eighteen Julian years 
and eleven days. Their power of prediction de- 
pended on the fact that in 223 lunations the moon 
returns almost exactly to the same position in the 
heavens. If she did return to exactly the same 
position, then, by simply observing the eclipses 
which occurred during the 223 lunations, we should 
know the order in which they would recur in all 
time coming. As it is, eclipses do recur in the 
same order during several such successive periods, 
and so can be predicted fairly well. Lunar eclipses, 
however, change their phase at each return. They 
appear at first as partial and very small, increasing 
at each cyclical return as the small defect of exact- 
ness in the period accumulates. Becoming at last 
total, they again diminish until gone. This pro- 
cess requires a considerable time. A lunar eclipse, 


beginning some centuries ago, was total in 1692, 
and last returned, as one of only -^Vth of the moon’s 
disc, in 1872. 

All lunar eclipses are universal, or visible in all 
parts of the earth which have the moon above their 
horizon, and are everywhere of the same magnitude 
with the same beginning and end ; and this univer- 
sality of lunar eclipses is the reason why it is 
popularly thought, contrary to the fact, that they 
are of more frequent occurrence than solar eclipses. 
The eastern side of the moon, or left-hand side as 
we look towards her from the north, is that which 
first immerges and emerges again. The reason of 
this is, that the proper motion of the moon is 
swifter than that of the earth’s shadow', so that 
she overtakes it with her east side foremost, passes 
through it, and leaves it behind to the west. It 
will be readily understood, from the explanations 
given above, that total eclipses and those of the 
longest duration happen in the very nodes of the 
lunar orbit. But from the circumstance of the 
circle of the shadow being much greater than the 
moon’s disc, total eclipses may happen within a 
small distance of the nodes, in which case, however, 
their duration is the less. The farther the moon is 
from her node at the time, the more paitial the 
eclipse is, till, in the limiting case, she just touches 
the shadow, and passes on unobscured. 

(3) Eclipses of the Sun are caused, as we have 
stated, by the interposition of the moon between 
the earth and sun, through which a greater or less 
poition of the sun is hid from view of the earth’s 
inhabitants. 

By a process similar to that used in ascertaining 
the length of the earth’s shadow, it can be shown 
that the greatest value of the length of the moon’s 
shadow is 59 '73 semi-diameters of the earth ; at the 
same time, we know that the least distance of the 
moon from the earth is about 55*95 semi-diameters. 
It follows that when a conjunction in line of the 
sun and moon happens at a time w'hen the length 
of the shadow and the distance of the moon from 
the earth are, or aie nearly, equal to the values 
above stated, the moon’s shadow extends to the 
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earth and beyond it. In this case there will be a total 
eclipse of the sun at all places over which the shadow 
moves (fig. 3). If L be the moon, T the earth, 
and abh the moon’s shadow cast by the sun, there 
will be a total eclipse of the sun at every point that 
is completely within the portion ah of the earth’s 
surface. Again, the smallest value of the length 



Fig. 4. 


of the moon’s shadow may be shown to be 57 '76 
semi-diameters of the earth, and the greatest dis- 
tance of the moon from the earth is 63*82 semi- 
diameters. So that in reality the point of the 
shadow at 0 may be as much as 15,500 miles 
beyond the earth, or fall short of it more than 
23i^000 miles. In the latter case, the sun cannot 
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be altogether hid from any point of the earth’s 
surface ; but this case, or one appxoximate to it, 
is that in which there will occur an annular eclipse. 
In fig. 4, suppose 0 to be the apex of the shadow 
which falls sliort of the eaith, and conceive the 
cone of the shadow produced earthwards beyond 
O into a second cone Ocd; then, from every point 



Track of the Moon’s Shadow in the Total Eclipse of 
the Sun of 1905, Aug. 30. 


within the section cd of the earth’s surface, the 
moon will be seen projected as a black disc on 
the bright disc of the sun, the portion unobscured 
forming a ring or annulus of light. While 
in the two cases just described the eclipse is 
total or annular at places within ah or cd, it 
will be partial at other places; the moon will 
appear projected against a portion of the sun’s 
disc, making a circular indentation. To ascertain 
the places at which the eclipse will be partial, we 
have merely to form the cone of the penumbra of 
the moon's shadow in the manner explained in 
treating of lunar eclipses; at all places on the 
earth’s surface within that cone there will be a 
partial eclipse. A simple calculation shows what 
xs the observed fact, that the cone of the penumbra 
is not nearly large enough to embrace the whole of 
the face of the earth directed to the sun ; in other 
words, solar eclipses are not universal, like those 
of the moon— i.e. they are not seen from all places 
that have the sun above their horizon at the time 
of the eclipse, which is the reason that though they 
are of more frequent occurrence than lunar eclipses, 
the latter are commonly supposed to occur more 
frequently. 

The breadth of the belt traversed by the umbra, 
wixen the sun’s distance is greatest and the moon’s 
least, is estimated at about 180 miles ; and in the 


same case the penumbra is estimated to cover a cir- 
cular space of 4900 miles in cUametei, the eclipse 
happening exactly at the node. If the eclipse does 
not happen at the node, it is cleai that the axis of 
the shadow must be inclined to the plane of the 
ecliptic, that the shadow will be cut obliquely, and 
tlieiefore that the pait of the eaith in shade will be 
oval Astronomers usually calculate beforehand 
the motion of the shadow ovei the eaith’s surface, 
and piepare chaits. 

The commoner phenomena of an eclipse of the 
sun are perfectly analogous to those of lunar 
eclipses, save when the eclipse is annular; but 
there aie other appearances, especially when the 
eclipse of the sun is total, that aie very remarkable. 
The almost instantaneous darkening, even when 
expected, fills the mind with awe. The sudden 
darkness, further, resembles neither the daikness 
of night nor the gloom of twilight. The cone of 
the moon’s shadow, though it completely envelops 
the spectator, does not enclose the whole atmo- 
sphere above his horizon. The mass of unenclosed 
air accordingly catches the sunlight, and lefiects it 
into the region of the total eclipse, making theie a 
peculiar twilight. Stars and planets appear, and 
animals are dismayed. De la Rue says of the total 
eclipse of July 1860, as seen in Spain ; ‘When the 
sun was reduced to a small crescent, the shadows 
of all objects were depicted with gieat shaipncss 
and blackness, reminding one of the effects of 
illumination with the electric light. The sky at 
this period assumed an indigo tint, and the land- 
scape was tinged with a bronze hue.’ A total 
eclipse of the sun gives an opportunity of obseiving 
some solar phenomena which are invisible at all 
other times. As long as the total eclipse lasts, 
there appears round the sun and moon a luminous 
corona as in fig. 6, while at its base, and projecting 
beyond the dark edge of the moon, appear very 
brilliant prominences, generally red. These may 
be referred to in an observation noted in 334 A.D. ; 
they were first ceitainly referied to by Stannyan 
in 1706. They are found to be constant attendants 
on eclipses, and methods have been invented of 
rendering them visible at any time without the 
interposition of the moon. The spectroscope sliows 



Fig. 6,— Total Eclipse observed in America, 
August 1869. 


thatthey consist of hydrogen, calcium, iron, and other 
metals in an incandescent state. The prominences 
are sometimes seen to shoot up like flames, in wild 
fantastic shapes, with incredible velocity, and to 
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the height of tens of thousands of miles. Attempts 
have been made to photograph the corona without 
an eclijise. These have failed, and it is only on the 
raie occasions of eclipses that this remarkable solar 
appanage can he studied. Modern expeditions to 
observe solar eclipses are almost entirely devoted to 
the photography, spectrographic and polariscopic, 
study of the corona. See Sun. 

The eclipses of 1919 and 1922 were utilised to 
veiify a prediction by Einstein that the lay of 
light from a star to the earth would he bent in its 
passage near the sun, in accordance with the theory 
of gravitation put forward in the generalised theory 
of relativity. See SuN, Relativity. 

(4) Prediction of Solar JEclijpses . — The period of 
18 Julian years 11 days, referred to in ti eating of 
the prediction of lunar eclipses, applies to solar 
eclipses emially with lunar ; but the ancients, who 
understood that fact, could find no law of recur- 
rence of solar eclipses within that peiiod, so as to 
predict them. The reason of the failure is obvious ; 
for though solar eclipses recur in a fixed order 
within the cycle, they are not visible at the same 

S paces on their recurrence as when first observed. 

y modern methods similar to those applied in the 
case of lunar eclipses, however, eclipses of the sun 
may be predicted, with all their circumstances of 
time and places of observation, with the most 
perfect certainty. At the time of a solar eclipse 
the sun and moon are in conjunction ; they are 
also in or near the same node ; and no eclipse can 
happen if they are farther than 17® from the node, 
or if the latitude of the moon, viewed from the 
earth, exceeds the sum of the apparent semi- 
diameters of the sun and moon. When within 
these limits, detailed calculation is necessary to 
ascertain the nature of the eclipse, if any, which 
will happ'en. 

The number of eclijpses of the sun and moon to- 
gether in a year cannot be less than two, or more 
than seven ; the most usual number is four, and 
it is rare to have more than six. The explanation 
of this limitation is that the sun passes by both 
nodes but once in a year, except in the cases of his 
passing one early in the year, in which case, owing 
to the recession of the moon’s nodes, he will again 
pass it a little before the end of the year. From 
the sun’s thus passing each lunar node usually 
every year, it results that eclipses occur at particu- 
lar periods, called eclipse seasons. In 18^ these 
occurred in February and August. They come 
about twenty days earlier every year, and last 
thirty-six days for solar, and twenty-three days for 
lunar, eclipses. Their annual change of date is due 
to the motion of the lunar node (see Moon). 
From the smallness of the cone of the moon’s 
shadow, total solar eclipses are extremely infre- 
quent in any one place, compaied with .the 
frequency of their actual occurrence. In London 
not one total eclipse was witnessed for the 575 
years 1140-1716, nor will another be seen duiing 
the succeeding five centuries. Theie will be a total 
eclipse visible in the north of England on June 
29, 1927. Total eclipses of the moon are more fre- 
quent; on an average, one may occur every two 
years. Oppolzer, in his Canon der FinstermssCi 
gives dates and paths of 8000 eclipses of the sun 
and 5000 of the moon extending from B.c. 1207 to 
A.D. 2161, on account of their astronomical and 
chronological interest. His work has been supple- 
mented by Ginzel. 

The following table gives the total eclipses from 
1925 to 1940 : 

Date, Diiration. Where Visible 

1926. Jan. 24 2-4 minutes. United States. 

1926. Jan. 14. 4*2 „ B. Africa, Sumatra, Philippines 

1927. June 29. 0*7 „ Scotland, Scandinavia. 

1929. May 9. o*l „ Sumatra, Philippines. 

1930. Oct. 21. 1*9 „ Pacific, Patagonia. 


Date Duration. Where Visible. 

1932. Aug. 31. 1*5 minutes. Canada, 

1934. Peb. 14. 2*7 ,, Borneo. 

1936. June 19. 2*5 „ Greece, Central Asia, Japan. 

1937. June 8. 7*1 „ Pacific, Peru 

1940. Oct. 1. 5 7 ,, Brazil, S. Africa. 

For the identification of ancient eclipses of the 
sun, with refeiences made to them in early writings, 
see Fotheringham, Monthly Notices of the JRoycd 
Astronomical Society for December 1920. 

Eclipses of the moon, which can be seen from 
all places where the moon is above the horizon, 
occur on the following dates : 


1925 Peb. 8 ; Aug. 4 

1927. June 15 ; Dec. 8. 

1928. June 3 ; Nov. 27. 

1930. April 13 ; Oct. 7. 

1931. April 2 ; Sept. 26. 

1932. March 22 ; Sept. 14. 


1934 Jan. 30 ; July 26. 
1935. Jan. 19 ; July 16. 
1936 Jan. 8 ; July 4. 

1937. Nov. 18. 

1938. May 14; Nov. 7. 

1939. May 3 ; Oct, 28. 


See the articles Moon, Sun, Earth, Occulta- 
TiONS, Satellites. 

Ecliptic is the name given to the great circle 
of the heavens round which the sun seems to travel, 
from west to east, in the couise of a year. It took 
its name fiom the early observed fact, that eclipses 
happen only when the moon is on or near this 
path. A little attention about sunset or sunrise 
shows that the sun is constantly altering his posi- 
tion among the stars visible near him, leaving mem 
every day a little farther to the west; and that 
this motion is not exactly east and west, or parallel 
to the equator, becomes also evident by observing 
that the sun’s height at mid-day is constantly alter- 
ing. It is further observed that, twice a year, 
about March 21 and September 23, the sun is 
exactly on tbe equator. The two points of the 
equator on which the sun then stands are the 
equinoctial points, and are the intersections of the 
equator and ecliptic. Again, there are two days 
in the year on which the sun reaches his greatest 
and his least mid-day elevation : the first is the 
21st of June, the second is the 21st of December. 
On these days the sun has reached his greatest 
distance from the equator either way, and the 
points in his course where he thus seems to pause 
or halt in his retreat from the equator are called 
the solstices {solis stationes). These four points are 
distant from one another by a quadrant of the 
circle, or 90®. Each quadrant is divided into three 
arcs of 30®, and thus the whole ecliptic is divided 
into twelve arcs of that length, called Signs of the 
Zodiac (q. V. ). These arcs or signs have been named 
after constellations through which the ecliptic 
passes. As the equinoctial points are not fixed, 
but recede yearly westwards on the ecliptic about 
50 seconds, and in a century about 1® 23', the same 
constellations and signs that coincided when the 
^vision of the ecliptic took place, no longer coin- 
cide. The constellation of the Bam, for instance, 
which originally stood in the first arc or sign, now 
stands in the second, every constellation haying 
advanced forward 30®, or a whole sign. This is. 
due to a movement of the equator (see Preces- 
sion OF the Equinoxes). Modem astronomers, 
therefore, pay little attention to these constella- 
tions and signs. 

Not only do the equinoctial points change, but 
the angle of inclination of the ecliptic to the 
equator, called the obliquity of the ecliptic, is also 
variable. It is at present nearly 23^®, and is 
diminishing at the rate of about 48 seconds in a 
century. The decrease, however, has a limit, 
the obliquity oscillating between two definite 
bounds, it has been calculated that it was at its 

f reatest 2000 B.C., and was then nearly 23® 63'. 

ince then it has been decreasing, and -will con- 
tinue to do so tUl about the year 6600 A.D., when 
it will he at its least, and about 22* 54'. This is 
due to a real movement of the ecliptic. 
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The physical cause of this change of the obliquity 
is the action of the other planets, especially Jupiter, 
Mars, and Venus, on the mass of the earth. Its 
existence was known to astronomers in very ancient 
times ; Herodotus mentions an old tradition of the 
Egyptians, that the ecliptic had foimerly been 
pm-pondicular to the equator — a notion into which 
they were most probably led by observing, for a 
long series of years, that its obliquity was con- 
stantly diminishing. It is probable that the Chal- 
deans arrived at the epoch of 403,000 years before 
the entry of Alexander into Babylon, to which they 
proudly referred for their first astronomical observa- 
tions, by computing the time when the ecliptic was 
perpendicular to the equator, on the supposition of 
its obliquity diminishing 1' in 100 years. The fiist 
known measures of this obliquity weie made in 
the East by Tcheou Kong, regent of China ( 1100 
B.C.), and in the West by Pyflieas (330 B.C.) and 
Eratosthenes (200 B.C.). 

Eclogite, or Eklogite, a crystalline rock com- 
posed of the beautiful grass-green amphibole, calletl 
smaragdite, and red garnet. Another variety of 
eclogite is composed of omphaoite, a grass-gieen 
granular variety of pyroxene, and garnet. Eclogite 
is not an abundant rock; it is usually associated 
with the older crystalline schists, but as a rule is 
not itself schistose. 

Eclogue (Gr. ehleqein, ‘to select’), a short 
pastoral poem, in which the swains converse with 
one another in turn, as in the eclogues of Virgil, 
also called Bucolics (q.v.). The earliest modem 
bucblics were Petraieh’s ; the earliest in EnglisJi 
weie those of Alexander Barclay (q.v,). 

Ecole Normale, Pol>tec&im(iue. See 

POLYIEOHNIQUE, EDUCATION 


Ecology, or (Ecology ( okos, ‘ a home,’ and X670S 
‘ a theory^}. The living organism and its environ- 
ment are so closely interlinked that the study of tlu 
one — Biology — cannot be disconnected from tin 
other — Ecology. In its broader sense ecology take? 
accoimt of all the environment or habitat, including 
physiographical factors relating to the air abov( 
and the earth or other substratum, and the bio 
logical factors involved thiough the presence o; 
other organisms. The concentration of observa 
tion on the environment of living organisms is t 
comparatively recent development, and the earliei 
stages have reference mainly to plant ecology. Yei 
it is not difficult to foresee a wider extension intc 
the animal world and into human economics 
The elucidation of problems in plant-life underlies 
all animal ecology, because animals and non-greei 
organisms depend ultimately for their nutiitioi 
on the activities of green plants containing chloro 
phyll. Thus the presence or absence of gracing 
grounds for herbivorous animals will determine tlu 
existence of the carnivore, the parasite, and a lone 
train of organisms, man included, that follow the 
green plant. 

The definition of ecology as the branch of science 
concerned in the reciprocal relations of organisms 
and the external world was used bv E Haeekpl 
(1866) and by Reiter (1885); see also Environ- 
MENT. The same decade also saw the beginnius 
of the labours of the earlier plant ecologists, includ 
r “ Denmark, 0. Drude in Saxony 

C. Flahault in Fiance, and C. Schrdter in Switzer 
land. The investigations from the schools founded 
by these and othei more recent ecologists refei 
mainly to plant-ecology, though many of the eenera’ 
pmciples are equally applicable on the animai 

tto’dfrectiom “ 

A fundamental principle of ecology is that th< 
organism is the expiession of its environment. A 


plant or animal inhabits a place because the habitat 
suits it, and because the oiganisrn is able to main- 
tain its place bj adaptations in form and mode of 
life conformable to the conditions of the habitai/. 
Some examples may lecall types of vegetation 
familial to any one who wandeis thiough Britain. 
The heather, oi ling (Calkma), covers many miles 
of northern hill and southern heath, and it is the 
expiession of its enviionmental conditions. The 
lantiscape is bleak and the soil so steiile that few 
attempts have been made to plough it, so that the 
dwaif, slow-gi owing heathei {Callma), bell-heaths 
{Erica), bilbeiry and its relatives ( Facauium), 
wiry grasses, and other fiugal species letaiii pos- 
session. The grouse finds heie its food-sup])ly and 
other conditions favourable to existence. In con- 
trast, woods foimeily occupied laige areas in the 
lowei valleys and plains, but the soil ami situation 
were so favouiable that the farmer has left only 
fiagments of the original forest. Tiees like oak 
and beech, by their laiger size and deciduous 
leaves, indicate gi eater lequiiements, some of 
which are a better water-supply, deeper soil, and 
shelter from eN:cessive wind. Under the tiees are 
thin-leaved feins and shade-plants of the taller 
undergrowth, or the delicate anemone, pi im lose, 
wood-sorrel, and mouses of the gioniul carpet. An 
animal woild of higher and lower oiganisms, mostly 
unknown on the heathei moois, linds its enviion- 
ment in the woods. Othei habitaU for plants 
aie piovided thiough the erosion ami deposition 
efiected by sti earns. Amongst others, deposits of 
mud become the habitat of tall marsh plants, 
examples of the greatest annual iiroduction of 
vegetable mattei found anjwhcne in Britain. 
Where such aieas can be drained, as in the Eng- 
lish fens, a feitile ploughland becomes available. 
The same mud deposited on the sea coast (e.g. 
Norfolk and Lancashire), and fiequently irrigated 
by tidal waters, beais a close caipet of fiesliy plants 
expressive of an environment where excess of salt 
and wind-diiven spray aie dominant factois. The 
sea-shore golf-links with adjacent sand-hills and 
drifting sand-dunes furnish another typical coastal 
vegetation. 

The evolution of an organised system of grouping 
plants according to their habitats is necessarily 
dependent on the progress of correlated branches 
of science. All recent advances in geogiaphy, 
climatology, soil -knowledge, and on the form, 
structure, and functions of plants and animals, 
have a beaiing on ecology. The subject can thus 
be appi cached from several directions, and this has 
been the case in its development. Each worker 
tends to have his own points of view, often trace- 
able to bis environment, and several schools have 
arisen in Europe and America, rather to the con- 
fusion of tlie beginner, but of great advantage in 
the evolution of a new science. 

Some of the fundamental concepts necessary to 
understand ecology will now be briefly indicated. 

Plant-physiognomy . — One of the earlier attempts 
to systematise types of vegetation was made by A. 
Humboldt (1806 ; English edition, 1849). Utilis- 
ing his own wide experiences and those of earlier 
botanist-explorers, he enumerated certain plant- 
forms prominent in various landscapes— -e.g. the 
cactus-form of the desert, the broad-leaved batiana- 
foira of the tropical rain-forest, the grasslands of 
steppe and praiiie, the tall pine- wood and the 
dwarf heath-shrubs of the northern hemisphere, 
and the evergreen laurel type of the Mediterranean. 
This physiognomic system marks the recognition of 
the influence of vegetation on the character of the 
landscape. Another important effort was that of 
Giisebach (1872), who outlined a larger series of 
types to meet the increasing knowledge of the 
plant geographer. He also suggested that the 
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physiognomic type is correlated with the environ- 
ment, especially with climatic conditions. Thus the 
northern tundi’a of Europe owes its landscape features 
largely to the dwarf, small-leaved plant-coveiing, 
which, under similar climatic conditions, appeals 
again on the Alps and near the summits of our 
higher inoun tains. In northern Sibei ia and noi them 
Canada a similar type of vegetation appeals, and 
yet not the same as legards the plant species 
composing it. Similai paiallel seiies aie presented 
in the physiognomy of the pine-foiest zone of the 
three northern continents, and farther south by the 
deciduous foiests of birch, poplar, and oak. This 
distriljution, according to latitudinal climatic zones, 
is in a geneial way lepeated in ascending any snow- 
topped lange of mountains, even on those which 
have their base in the tiopical plains of Cential 
Afiica. This comprehensive tieatnieut of vege- 
tation on a world wide scale finds its more lecent 
expression in A. Schimper’s Plant Geography upon 
a Physiological Basis ( English edition, i903 ). Vege- 
tation is here groupedprimaiily by climatic factois, 
secondaiily by soil factors, and the treatment shows 
evidence of the gie^t advances in experimental 
plant -physiology initiated by Sachs about 1866. 
Physiognomy is now an important featuie in all 
recent works on the plant geogiaphy of foieign 
lands. 

The Plant Community. — Grisebach (1838) recog- 
nised that the vegetation of any area is made up of 
units, which he called ‘plant formations.’ This 
unit group of plants is a featuie of the landscape, 
such as a wood, a grassland, or a heath. It may be 
characterised by one social species, as in the case of 
a pme-wood, an oak-wood, or our noithern heather 
moorland ; on the other hand, there may be, as in 
grassland, several species dominant simultaneously 
or at different times of the year. Such a plant 
community is made up of (a) one or more dominant 
species; {h) secondary social species capable of 
taking the place left by removal of the dominant ; 
(c) dependent species protected by the more dom- 
inant, or living upon the humus and other products 
formed. The ecological study of the vegetation of 
a country seeks (1) to ascertain the chief com- 
munities; (2) to outline the physiognomy of the 
vegetation and the landscape; (3) to investigate 
the special habit and habitat of each species and the 
reasons why the species become aggregated into 
communities. The importance of the concept of 
the plant community cannot be over-estimated. 
The eailier botanists of Europe perceived this 
vaguely, but there was little application of the 
principle because floiistic botany — i.e. the discover- 
ing, naming, and classification of species — still 
prevailed. The recognition of the plant community 
as a unit of vegetation came in the last decade of 
the 19th century, when thiee important text-books 
•on plant geography definitely adopted it : O. Drude, 
Pfianzenqeographie (1890); Warming, (Ecology of 
Plants ( 1895 ; English edition, 1909 ) ; and Schimper, 
Plant Geography (1898 and 1903 ). The term ‘ plant 
community * is used here to indicate any natural 
aggregation of species on the same habitat, but 
even a limited experience will show that there are 
grades of communities. The present tendency is 
to call the larger units plant formations, such as 
those traceable to climate or some distinct soil 
condition; in Britain, oak -forest, calluna -heath, 
moor on deep peat, coast salt-maish and coastal 
sand-dune may be called formations. Smaller 
units which together make up the formation are 
plant associations, while still smaller units of gre- 
garious species, like anemone or dog’s mercury 
{Mercwri alts') in a wood, or mariam-grass {Ammo- 
Mia) on a sand-dune, may be called plant societies 
Exactly where each begins and ends is still a subject 
of academic debate, but the idea is that they should 


be in ecological botany what genus, species, and 
variety, respectively, aie in taxonomic botany. 
Growth-forms. — This reveals itself in the habit of 
growth, the duiation of life, and in the foim and 
stittcture of the leaf and ofchei vegetative organs, 
but it is less evident in the reproductive oigans. 
E. Warming, the pioneer of the Danish school, was 
the fiist to demoiistiate how even the commoner 
plants had lieen impel fee tly studied, especially as 
regaids leaf-foim, underground parts, and mode of 
passing the vvintei oi othei resting peiiod. Warm- 
ing’s work, begun in 1884, was almost neglected 
because published in Danish, and it was not till 
his Plantesamfund appealed in German (1896) 
that his infliience was felt; an English edition 
was issued in 1909, and a new Geiman edition 
(1918) extends to 800 pages, with a con^plete bib- 
liogiaphy of Ecology. Recent liteiatuie includes 
the results of much intensive study on external foim, 
internal anatomy, and vital function, mainly le- 
lating to the vegetative oigans. A natural older 
in systematic botany is a gioup held togethei by 
features of flowei and fruit common to all the 
species. From the ecological standpoint the re- 
cognition of giowth-forms is an element of training 
quite as essential as the distinguishing of natuiad 
oideis. The deciduous type of Biitish tiee has a 
giowth-foim distinguished by w'oody stems and 
branches beaiing buds through the wintei, and by 
summer leaves lelatively broad, thin, and with a 
distinct upper and lower surface Similar featuies 
characterise the deciduous trees of all tempeiate 
climates with summer rains. One growth-foim of 
the Biitish moorland is the short needle-like leaf 
on low, dwaif, woody bushes, such as the ling 
( Calluna) and its floristic relatives the bell -heaths 
{Erica); it can be leco^nised again in the Ciow- 
beiry {EQnpetrtm)^ which is not a true heath. 
The moorland and heath grasses present a growth- 
form with tufts of bristle-like leaves, and this is 
seen again in mooi sedges {Carex, Scirpus^ and 
Eriophorum) and rushes {Juntus). The floating 
leaves of aquatic plants, the cactus-foim with fleshy 
stems, and the leafless, gieen-twigged switch form 
of oui bloom {Cytisus) and furze (ulex) will lecall 
othei prominent growth-forms. The first edition 
of Warming’s Ecology (1895) was based on a 
simple classification of growth-forms ; hydrophytes 
01 water-plants, xerophytes adapted to periodic 
drought, halophytes living in desert or maritime 
saline habitats, and mesophytes with an environ- 
ment where moistuie is relatively constant. His 
later classification (1918) includes sixteen classes, 
mainly the result of subdividing the xeiophytes. 
The outstanding feature is the importance assigned 
to water-supply, and this has had a widespread 
influence on subsequent work on ecology. The 
limits of a plant are not determined by so many 
inches of rainfall per annum, but by the recurrence 
of drought-periods which must be survived if the 
plant is to exist. Nor is the mere presence of 
water any criterion, because plant-life is detei- 
mined by the availability of the water. A coastal 
salt-marsh is submeiged by the higher tides of each 
month and is generally wet underfoot, but the 
plants are small in comparison with the tall reeds 
on the wet mud-banks beside a fresh-water lake. 
They are more like xerophytes than hydrophytes ; 
and the reason is that the presence of excessive 
salts interferes with the absorption of water. 
Another wet area in Britain is the peat -bog, 
and here again the plants are xerophytes, because, 
though water is abundant, it is not available for 
lants in soils consisting mainly of humus. Peat- 
eposits are also liable to surface drought in summer 
and during periods of frost. Northern climates ai*e 
especially prolific in growth-forms, and in recent 
ecology the investigation of these occupies a promi- 



192 


ECOLOGY 


nent place. The classification by growth-form, im- 
portant though it be, does not lend itself to regional 
survey in a country like Britain, because mesophy tes 
and plants with xerophytic adaptations frequently 
occur in the same plant community — foi instance, 
in an upland oak-wood and in some types ot 
marsh. C. Raunkiaer, another Danish ecologist, 
has utilised the giowth-forin to express the relation 
between vegetation and climate. His view is that 
the plant itself must be the biological record of 
climate, and that any physical standard such 
as rainfall or temperature is insufficient. ^ It 
has already been pointed out that physiological 
drought may arise from different combinations of 
physical factors, such as cold and actual absence 
of moisture. Raunkiaer’s classification of ‘life- 
forms* is into trees and shrubs (plianerophytes), 
dwarf plants with buds near the surface of the 
soil (chamsephytes), herbaceous perennials with 
dormant buds in the upper crust of the soil (hemi- 
cryptojihytes ), plants with deeply buried bulbs 
and rhizomes ( eryptophy tea), and annual or once- 
flowering plants (therophytes). The basis of this 
grouping is the condition of protection of buds during 
the critical period. In tropical regions with a high 
rainfall, phanerophytes will be found to dominate 
if a census of the flora he made ; therophytes are 
characteristic of deserts and highly cultivated 
lands; chamsephytes and hemicryptophytes ai*e 
the dominant groups in northern lands. (A sum- 
mary of Raunkiaer*s publications will be found in 
Journal of Ecology^ vol. i. 1913.) 

Colonisation and Succession. — The history of 
every plant community begins on bare soil or some 
other open substratum. This period may be very 
ancient or it may be as recent as the last ploughing 
of a field or the making of a railway. In Britain 
many habitats had their origin when hills and 
slopes were left bare after being eroded and cleared 
of vegetation by ice-action during the Glacial Pexiod 
(q.v.), and the same ioe-agencies left wide tracts of 
newly deposited soil. Through all time coasts, 
stream-banks, and inland clifls have been eroded, 
thus exposing fresh surfaces, while the eroded 
material, spread out as coastal and river deposits j 
or as cliff-screes, provides other soils. Wind-action 
is also a denuding and depositing agent, as on our 
sand-dunes and over wide areas of continental 
loess-soils (see Geology). Such surfaces present 
a wide range as regards situation, exposure, water- 
supply, soil-texture, fertility, &c, , and these factors 
have a profound influence on the future vegetation. 
This aspect of plant ecology has received attention 
from the American schools initiated by H. C. Cowles 
and F. E. Clements, also from C. B. Crampton and 
C. E. Moss in Britain. The plants occupying new 
land pass through the phases of migration by seeds 
or otherwise, and settlement. There must always 
he considerable distribution by seeds, but colonisa- 
tion will rarely succeed except Avhere the soil is 
devoid of a closed plant-covering. Given the op- 
portunity, many organisms may effect a landing, 
and begin life, but a sorting out will take place. 
Some will die as seedlings ; others will leave no 
progeny. The suivivors will include many species 
that- can flourish only while the habitat remains 
open and competition is not intense. This is the 
case so long as the substratum is in a mobile or 
unstable condition, but sooner or later the water or 
other dynamic agent becomes ineffective, the sand- 
dune or coastal mud -flat becomes protected by 
newer deposits seawards, or the stream is forced 
into new channels, or the material from crags 
comes to rest. Thns the plant-covering evolves 
along with the habitat, and the vegetarion itself 
is an important factor in the preparation of the 
habitat for later phases. A plant succession w 
the series of communities which in turn occupy the 


habitat until a ‘ climax formation ’ occupies it and 
excludes the invasion of another dominant. The 
successional series leading up to a climax formation 
is called a ‘ sere ’ ( F. E. Clements, 191 6 ), In Britain 
climax formations are represented by deciduous 
forest (oak, beech, &c.), birch -pine forest, some 
grasslands such as the chalk Downs, and upland 
northern moors. The succession of plant com- 
munities may be more evident if a specific case is 
quoted — that of lowland peat-moss. These often 
begin their history as shallow lakes at first occupied 
by colonies of submeiged and floating hydrophytes. 
Later the reed-swaiup of the niaigin may invacle 
the middle of the lake, and suppress the earliest 
colonists. Marsh j)larits of lower form in turn oust 
the reed-swamp. Then the whole may become a 
peat -bog with plant communities chaiacteristic of 
wet peat. Still later phases may he seen — e.g. 
CalUma on dry peat, birch-wood, and finally pine- 
wood. That such successions have occurred in 
the past is proved by numerous investigations on 
plant remains in the peat- bogs of northern Europe 
and America. 

Plant Ecology in Britain.~^^\i^ fiist direct influ- 
ence came from France, where R. Smith, a Scottish 
botanist, studied at Montpellier under Ch. Flahault, 
then engaged in carrying out agiicultural ami 
forestry surveys. Between 1897 and 1900 R Smith 
published Plant Associations of the Toy Basin, and 
two parts of a Botanical Survej'- of Scotland — Edin- 
burgh and northern Perthshire. These papers are 
rimary or reconnaissance surveys intended to 
emonstrate the major plant-communities, and to 
outline their relation to environmental factors. 
The maps (scale, two miles to one inch) show 
types of farmland, forest, moorland, &c., over con- 
siderable areas, so that deductions may be drawn 
as to their distribution in relation to physiography 
and other factors. 

The primary survey has become a conspicuous 
feature of British ecology, and the published 
material includes: West Yorkshire (W. CJ-. Smith, 
C. E. Moss, and W. M. Rankin, 1903), Westmor- 
land (F. J. Lewis, 1904), Forfar and Fife (W. G. 
Smith, 1905), Dublin District (G. H. Pe thy bridge 
and R. L. Praeger, 1905), Somerset (C. E! Moss, 
1906), Caithness (C. B. Crampton, 1911), and the 
Peak District ( C. E. Moss, 1913 ). The methods have 
an obvious application to agriculture and forestry. 
The primary surveys have formed a nucleus tor 
more detailed investigations on special plant com- 
munities and habitats, especially on woodlands, fen, 
and lake vegetation. An active school *oi research 
on the ecology of coastal plants has been founded at 
Blakeney point, Norfolk, by F. W. Oliver, a i)ioneer 
worker on the vegetation of shingle-beaches and 
salt-marshes. The work done on British ecology 
has been conveniently systematised in text- book 
form in The Types of British Vegetation, edited by 
A. G. Tansley.' The study has attracted the atten- 
tion of many of the younger botanists, and a British 
Ecological Society has been formed. 

Ecology has received a considerable impetus in 
recent years through the support of the Carnegie 
Institution of Washington (see the Year-books from 
No. 16, 1919). F. E. Clements and a number of 
associates have thus been enabled to carry on 
extensive investigations bearing on the utilisation 
of the western United States from the outlook of 
agriculture and forestry, and important publica- 
tions have already been issued. 

Animal Ecology. — has advanced more 
slowly than plant ecology, probably because of 
the greater difficulty in obtaining a proper view- 
point, and in securing enough data for first 
principles. In zoology, as in the earlier botany, 
great attention has Been given to the structure 
of individuals or genetic groups, to comparative 
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anatomy, and to isolated physiological phenomena, 
but little has been systematised as legai-ds le- 
latioii to habitat. The chief ecological eifoit has 
been made in America. Thus C. C. Adams, besides 
publishing numerous obsei vations, has issued a 
Guide to the Study of Animal Ecology (1913), and 
V. E Slislford, in Animal Communities in TempercLte 
Amcnca (1913), has provided a model foi tuture 
woik ill legioiial survey witli refeience to animals. 
The latter outlines a classidcation beginning with 
simple gioups ot organisms, often a single species, 
in full agieement as regards life-history and en- 
vironment. Following on this are increasingly 
complex groups, including strata and associations 
leading to extensive foiinations or groups influ- 
enced by climate or topographic age of the habitat. 
Animal succession on a given habitat is recognised 
as comparable to plant succession. Consideiable | 
impoitance is natuially ascribed to food -relations, 
and charts have been prepared illustrating these. 
The subject is still in its infancy, but the experience 
gained in plant ecology is evidently being utilised 
with success. 

The Place of Man in Ecology . — In ecological 
studies it generally simplifies the problem to begin 
on an area as free as possible fiom inteifeience by 
man, but sooner or later this difficulty has to be 
met. Forest regions everywhere are more or less 
affected by fiie, and wide areas have been exploited 
for timber or destioyed to make way for farmland. 
Grasslands in America, Afiica, and Asia have been 
Imined since ancient times, mainly to provide food 
for stock and game, as aie our native heather-moors 
to-day. Thus the ecologist soon becomes an 
ohseiver of agricultural systems, forestry, game 
preservation, and rural economy in general. Dis- 
foresting means not only the removal of the 
dominant trees, but also the destruction of the 
whole forest community, plant and animal, except, 
perhaps, a few survivors adapted to^ the new con- 
ditions. It is piobable that many miles of northern 
heather-moor were foimeily foiest supporting a 
forest population, but now they bear a meagre 
flora suited for hardy sheep, grouse, the red deer, 
with the scanty population dependent on these. 
The forest on the more fertile lowlands has given 
place to arable fields continuously disturbed and in 
a state of ijrimary succession, or to areas main- 
tained as grassland by continuous grazing of stock. 
In more congested districts new problems arise, 
including the colonisation of roadside and railway 
l)anks, waste heaps from mining, and other habitats 
directly due to man. Again, tbe distribution of 
towns and villages is largely ecological. The 
greater agricultural population follows the more 
productive soil, and the inland market- town often 
occupies a place where the corn-grower of the low- 
lands meets the wool-grower and stock-raiser of the 
uplands to exchange products. Problems like these 
can be more easily approached if general principles 
exist; tlie discovery and systematising of these is 
the aim of ecology. 

Literature. —The following text -books are provided 
with full lists of literature : E. Wanning, (Ecology of 
Plants (1909) ; A. F. W. Sohiinper, Plant Geography 
upon a Phynological Basis ( 1S98 ) ; F. E. Clements, 
Research Methods m Ecology (Lincoln, l^ebraska, 1905) 
and Plant Succession (Carnegie Institution, 1916) ; A. G. 
Tansley, Types of British Vegetation (1911). New papers 
are published or fully reviewed in the Journal of Ecology. 

Economics. See Political Economy. 

Economy ( Gr. oiJconomiay * household manage- 
ment') is etymologically equivalent to what is 
usually called Domestic Economy (q.v.) ; Political 
Economy (q.v.) is the usual but somewliat incon- 
venient name for economics or economic science. 
We speak also of the vegetable economy, the 
animal economy, the social economy ; and theo- 
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logically the Jewish economy is equivalent to the 
Jewish dispensation. Economic botany is discussed 
at Plants ( Uses of ). 

ficorcll^ (Fi., ‘flayed’), a figure in wluch the 
muscles aie lepiesented, stripped of the skin, for 
purposes of artistic study. 

!l6craS6Ur9 the name of an instrument invented 
by M. Chassaignac, and consisting of a stern with 
a fine chain passed thiough it, Avhich, passed round 
any tissues, gradually constricts them, an<l finally 
crushes its way thiough them by means of a sci*ew 
or lack for tightening it, winch is woiked at the 
end of the handle. Othei forms of the instiumerit 
aie arranged foi a single wire, oi a coid of twisted 
wii*es, instead of the chain. The advantage of this 
instiument over the knife is that it causes little or 
no bleeding, the toi-n vessels spoiitaiieonsly con- 
tracting and closing. It is specially applicable to 
edunculated growths, such as piles and polypi, 
ut has been used extensively in removal of "the 
tongue for cancer. In the galvanic eciaseur the 
general arrangement is the same; hut the wiie 
noose is insulated and connected with a battery, 
that it may be heated to ledness during its passage 
through the tissues, and may cauterise as well as 
crush them. As the pain which is caused by this 
instiument is very gieat, the ])atieiit should be 
placed completely under the action of an aniesthetic 
before it is applied. 

Ecstasy ( Gi. ehstdsisy ‘ displacement,’ ‘ trance ’ ), 
a word applied to those states of mind which, with- 
out amounting to Insanity (q.v.), in i*e&pect of the 
temporary character of tire affection, are marked 
hy mental alienation, and altered or diminished 
consciousness. The varieties of this affection aie 
infinite. In some physical states, as catalepsy, 
hysteria, mesmerism, a true ecstasy is one of the 
phenomena, inasmuch as the proper con.sciousiie&s 
of the individual is temporarily abolished, or so 
much changed in chaiacter as to lead almost to the 
loss of the sense of peisonal identity ; and probably 
tbe same may be said of the mind in many di earns 
and visions, and also in somnambulism. Eeligious 
ecstasy, in which a man, ‘being withdrawn from 
the senses, is laised to the contemplation ot super- 
natural things,’ and may receive the beatific vision, 
lias been lecoided of very many modern saints, 
notably St Teresa. It is represented as accom- 
panied by such phenomena as being raised seveial 
feet fiom the ground (St Philip of Neri, St Ignatius, 
&c.), and bilocation oi double personality. It 
might be pi oduced by diabolic agency as well as 
by God. For the literature of the subject, see 
Canonisation ; and see Convulsionaries, Danc- 
INO Mania. The woid ecstasy is loosely used foi 
paroxysuLS of love, fear, hate ; and it lias a special 
sense in the philosophy of Neoplatonism (q.v.). 

Ecthy'ma is a pustular disease of the skin, in 
which the pustules often reach the size of a pea, 
and have a led, slightly elevated, hardish base. In 
the course of two or thiee days after the appear- 
ance of the pustule it is replaced by a scab, which 
adheies firmly to the base, and is somewhat con- 
cave. On its lemoval, a deep red mark, a new 
scab, an ulcer, or a healed scar remains. The dis- 
ease may be acute or chronic. The acute form is 
ushered in by slight constitutional, not amounting 
to fehiile, symptoms, and by a burning or pricking 
I pain at the seat of the eruption, which is most 
commonly the back and shoulders. Tlie disease 
runs its course in ten days or a fortnight. In 
chronic ecthyma, the pustules which follow in 
crops (often for several months) are usually scat- 
tered over the extremities. This form of eruption 
indicates a lowetate of the system. It sometimes 
follows tlie acute disease, and not infrequentljr is 
a tertiary symptom of syphilis. Pustules, which 
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in no respect seem to differ from those of ecthyma, 
ciie produced by various local iiiilants. Thus the 
affection of the hands popularly known as the 
grocer's itch is produced by the irritation of brown 
’sugar, periiaps by the acari which are so often 
present in it. Stone-masons are said occasionally 
to suffer from a similai disease. With legaid to 
treatment^ the acute form would in most cases 
dou])tless disappear in the course of a fortnight if 
left eritiiely to itself ; but as the bowels aie usually 
disoideied, an occasional alterative aperient, as a 
few grams of gray powder with a little ihubarh, 
may be prescribed, and tepid water applied locally 
gives great relief. The patient should, moi cover, 
be kept on a moderately good, nutritious diet. In 
the chronic form of the affection a libeial diet is 
necessary ; the use of wine or porter is sometimes 
desiiahle ; wliile tonics, such «as a combination of 
bark and nitric acid, are called for. Tepid baths are 
often useful, and if there is sleeplessness, an opiate 
should he taken at or shortly before bedtime. 

Ectoderm, or Epiblast, the external ger- 
minal layer of the embryo, giving lise especially to 
the outer skin, nervous system, and the essential 
parts of the sense organs in the adult. See Embry- 
ology. 

Ectozoa, external pai-asites — e.g. lice, ticks, 
various ci iistaceaiis. See Parasitic Animals. 

Ectropion (Grr., fiom eh, ‘out,’ and trepo, ‘I 
turn’ ), eversion of the margin of the eyelid, so that 
the led inner surface (conjunctiva) is exposed. It 
is generally caused either by chronic inflammation 
of the conjunctiva, or by scars in the skin near the 
eye, following wounds, burns, or disease. It is the 
converse of entropion, and, like it, usually requires 
an operation for its cure. Ptecent and slight iii- 
flammatoiy cases, however, may yield to milder 
measures. 

Ecuador', a republic of South Ameiica, so 
named from its position on the equator. Its genei*al 
outline is cuneiform ; bounded on the west by the 
Pacific, it is inserted like a wedge between Colombia 
and Peru. It has a seaboard of some 400 miles. 
Most of the frontier east of the Andes was long 
disputed, .and no two maps agieed in the limits 
they assigned to the state in this direction. In 
1832, however, Colombia’s claims to the plateau 
of Pasto were recognised, and since 1876 the same 
state has held the river Putumayo ; and by the 
treaty of 1917 Ecuador is now separated from 
Colombia on the north-east by the watershed be- 
tween the Putumayo and the Napo. The whole 
of the Maranon valley is occupied by Peru, but the 
Peruvian frontier is still disputed. Thus narrowed, 
the territory of the republic embraces some 100,000 
sq. miles, or about half the aieaof Spain, and baiely 
two-fifths of that usually claimed for it. The state 
consists of 17 provinces and the territory of Col6n— 
that is, the Galdpagos Islands (q.v.), which have an 
area of 2400 sq. miles. The population was esti- 
mated in 1920 at 1,500,000, of whom 400 belonged 
to the Galdpagos. The savage and heathen Indians 
iinfieles) of the east are estimated at from 100,000 
to 150,000, hut their numhei is really unknown. 
'The principal cities are Quito, the capital ( 100,000 
inhabitants), Guayaquil, the chief port (100,000), 
Cuenca (50,000), Riobamba (25,000), Latacunga, 
.and Amhato, the last three names associated with 
•earthquakes of unusual force; good authorities, 
however, question the accuracy of the retuins of 
population. 

Ecuador may he regarded as consisting of three 
divisions— the lowlands west of the Andes, the 
mountainous plateau of the interior, and the less 
•elevated foiest- conn try to the ea^t. Besides the 
main range of the .^des, forming the backbone of 
the country, there is an outer range extending for 


about 40 miles, with peaks rising to 15,000 feet ; 
fiom the coidilleia proper numerous long spins, 
attaining a height of 14,000 feet, aie tin own out 
towards the east, betw'een wdiich lise great affluents 
of the Amazon, while the coast-iange possesses only 
short and veiy precipitous spurs, conliihuting to 
the comparatively unimpoitant Pacific streams. 
The plateau is cut up by short and broken cross- 
ridges ; on one of these tablelands lies Quito. For 
the heights of the principal peaks, see Andes ; hut 
it should be noticed that the pai<allel structure 
commonly ascribed by gcogiaplieis to this section 
of the cordillera has liitlieito had an exaggerated 
importance attached to it, and, as a matter of 
fact, scarcely e.xists. The iiiincipal mountains of 
Ecuador either are or have been volcanoes. Tun- 
guragua (16,690 feet) broke out in 1887 ; Pichinclia 
IS by no means extinct ; Cotopaxi (q.v.) and Sangai 
(17,465) are constantly active. In mineral wealth 
Ecuadoi has been ranked amongst the jroorest 
states of South Ameiica; gold, however*, is ob- 
tained in the beds of the Amazonian trihutaides, 
and the ore is mined at Zaiiiina, in the south- 
west ; emei-alds, silver, quicksilver, iron, lead, 
platinum, copper, zinc, ."^alt, asphalt, sulphur, 
and petroleum occur, as well as an inferior 
giaphite, and fine veins of anthracite have 
been found in the mountains. Of the coast- 
streams the inincipal are the Guayas, or Guayaquil 
Itiver, and the Pro Esmeialdas ; east of the Andes 
the most important rivers are the Napo, w'ith its 
affluents the Cnraiai and Coca, the 'J'igi’e, and the 
Pastaza, all flowing into the Marauoii. It is esti- 
mated that at least 2500 miles of the river -system 
on the Amazon side are suitable for .steamboat 
navigation, and prolrably as much more for boats, 
besides some 500 miles on the western side. 

Ecuador is an agricultural country. The dry 
winds which leave the African coast become satu- 
lated as they pass over the Atlantic and up the 
Amazon;. and their moistui*e is almost ceaselessly 
precipitated as they approach the snowy peaks of 
the Andes, producing a dense growth of vegetation 
on the eastern foot-hills. On the other si<le also, 
where the rain-clouds of the Pacific ai’e caught, 
the gorges of the western spur.s hecorrre very hot- 
houses, and most of the land is covered with dark- 
some forest. Natrrral sabanas or open plains are, 
ho>rvever, found on the westei'ir lowlands, such 
as are not met with to the east. Here, in the 
rirost prodigal luxuriairce of tropical vegetation, 
valuable trees and plants wage endless war for 
existence against the stifling embraces of mosses, 
orchids, parasites, and creepers. With increasing 
elevation, the sugar-cane 7/ and Ihe cacao 
and orange groves give place to fields of inferior 
wheat, barley, clover, lucerne, beans, and in some 
places maize and agave plants, until in the higher 
stretches of the sierra nothing is met Yuth hut 
lichens and the barejtrdramo gr*ass. The agricul- 
tural implements employed are often of the rudest, 
including in the mountains wooden ploughs, and 
in the lowlands the machete or cutlass; American 
macliineiy, however, is imported for the sugar- 
mills. Sarsaparilla, balsams, rubber, vegetable 
ivory and wax are collected, and coffee, rice, 
cotton, tobacco, &c. are grown, but in smaller 
quantities ; while the trade in crirchona, for which 
bark the world was first indebted to the pro- 
vince of lioja, promises soon to be a thing of 
the past, owing to the reckless destruction of the 
trees. The coast rainy season usually extends 
from December to May, but on the Amazon slope, 
as already iroticed, it lains neai*ly all the year 
round. The plateau region and large tracts to 
the east are comparatively healthy, in spite of the 
absence of all sanitary, measures in the towns and 
wretched villages ; the valleys on the Pacific side 
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aie corninonly full of disease. In the interior 
tlieie is a very small theimometric range, and in 
temperatuie a perpetual spimg leigiis in the 
uplands; to which inuch-aditiued equality of 
climate, which lenders it ceitain that to-morrow 
will he like to-day, the iiicompaiable laziness 
and procrastination of the Ecuadoiians has been 
attributed. The fauna is rich : the mammalia 
include the jaguar, puma, ounce, ocelot, deer, tapir, 
peccaiy, capybara, and several siiecies of monkeys 
and bats ; lish abound, both in the riveis and along 
the coast ; and among reptilia are the boa con- 
fetrictoi, turtles, and alligatois, which swarm iii 
the stieams, especially on the Pacific side. Chiefly, 
however, is Ecuadoi the paiadise of birds and 
insects. The former range iiom the condor to the 
humming-bird, and include parrots, partridge, 
pheasants, snipe, wild turkeys, geese and ducks, 
herons, and pigeons, as well as the flute-bird and 
many other song-liirds ; of the insects and arach- 
iiida, besides butterflies innumerable, mosquitoes, 
scorpions, the taiantula spider, the microscopic 
‘red tick,’ and the maddening Pium-fly aie met 
with, whilst a traveller in the sieria has lemarked 
emphatically that there ‘every kind of domestic 
insect pest known in England exists with the addi- 
tion of further infinite varieties.’ The live-stock 
includes cattle, sheep, hoises, mules, donkeys, and 
llamas; but cattle do not thiive in the Amazon 
section — chiefly, perhaps, fiorn the immense number 
of bats which bleed or otheiwise irritate them. 

The whites have been estimated, in round num- 
bers, at 100,000 or 150,000, the mixed races at 
500,000; the rest aie pure Indians, with a small 
proportion of negroes. The whites, who are the 
landholders and merchants of the country, are 
hospitable, courteous, and geneially intelligent, 
but extravagant and innocent of iiabits of in- 
dustry; they form a governing class. The half- 
breeds are the true savages of the country, the 
Cluistianised Indians, who belong to the Qniclma 
group, being as a class docile and contented, 
although till 1918 the law which permitted the 
Indian who could not otherwise satisfy his creditor 
to sell himself into slavery i educed great numbers to 
the unhappy conditions of serfs. The uncivilised 
tribes inhabit the vast region to the east of the 
Andes ; tlieir chief stems are the independent and 
warlike Jivaros and Zdparos. All religions are now 
(since 1904) on an equal footing. Till then the 
•state religion was Roman Catholic. The hierarchy 
includes an archbishop of Quito and six bishops. 
In no country in the woild have the Jesuits had 
such a pai amount influence as in Ecuador, or 
employed it, on the whole, so well. Theie are 
iiumeious convents, monasteries, and seminaries. 
Education is compulsory, but still at a low ebb. 
•Quito, however, possesses a university (18th cen- 
tury) and an* institute of sciences (1884), and there 
are universities at Cuenca and (Guayaquil, and a 
college of law at Loja. Public instruction, con- 
sideiiiig the difficulties the government has had 
to giapple with, has made creditable headway, 
hundreds of pi imary schools, in particular, having 
been established throughout the country. Teclini- 
•cal schools and literavv societies also have been 
founded. The manufactures are sugar, beer, choco- 
late, timber, coarse cloths, kerosene, ice, spirits 
from the sugar-cane, and flour or starch from the 
yuca or cassava root. Guayaquil is famed for its 
hammocks and Panamd hats, made from the fibre 
of the ‘pita’ plant (see Agave, CyCLANTHACK.aE). 
^Commerce is sadly handicapped hy the want of 
roads. About 400 miles of railway are open, hut 
there are 4400 miles of telegraph, as well as wire- 
less installations, and there are telephones in Guaya- 
•quil, Quito, and elsewhere. A few steamers are 
in use, but around Guayaquil rafts also are much 


employed to-day as in Pizarro’s time ; and, gener- 
ally, communication is carried on by means of 
tracks almost impassable in the rains, and goods 
are conveyed by mules. East of the cordilleias, 
moieover, the line of loute is often not marked e\ en 
hy bale tracks ; the load must be forced through 
jiathless forests, along the rough beds of liveis, 
and over swollen sti earns, either biidgeless, or 
spaiine<I by such hail elections as existed when 
Humboldt visited the country. Nearly two-thirds 
of the expoits, of which the principal are cocoa, 
vegetable ivory, cofiee, hats, hides, and rubber, 
come through (Suayaquil. The impoits from Gieat 
Britain are chiefly cotton goods. 

Constituted as an independent state on the dis- 
solution of Bolivar’s Colombia (q.v.), the Republic 
of the Equator has passed through a succession of 
violent political changes that would lender its his- 
tory equally difficult and profitless to follow ; in his 
repoit to congiess in 1888 the Minister of the Inte- 
lior sorrowfully confessed ‘our historical tiaditioii is 
— revolution ’ The tuibnlent career of the despotic 
little republic, with its complicated series of piesi- 
dents, supreme chiefs, provisional commission eis, 
and dictators, has been almost one long msui- 
lection, amid which the neaily equally constant 
loss of territory has passed unheeded by the 
factions and their leaders. Under its constitution 
of 1906 the executive is vested in a president, elected 
for four years, with a cabinet of five ministers, and 
a council of state; the legislative powei is en- 
ti listed to a senate and house of representatives, 
elected by male citizens who can lead and wiite. 
Tlieie is no vice-president. The state foims six 
military districts, containing seventeen piovinces, 
which are administeied by governois, and sub- 
divided into cantons ; and one ten itory. The stand - 
ing army numbers some 5000 or 6000. Milit.aiy 
service was made compulsory in 1921 . Tliere is a 
navy of three vessels. Of the financial position of the 
country it has always been diflicult to obtain exact 
and trustworthy information, although evidence has 
at all times been forthcoming of its chionic and 
apparently hopeless embariassment. The expendi- 
ture sometimes consideiably exceeds the levenne. 
The liabilities of the republic [are heavy, e\en 
disregarding unpaid interest ; from time to time 
it is announced that the country is not yet in a 
liosition to make any practical offer to its foieign 
creditors. 

See Yelasco, JSistoria del reino de Quito (Quito, 1789 ; 
French, by Ternaux-Compans, Paris, 1840); Humboldt, 
Voyage aux Regions iqmnoxiales, especially the ‘ Vues 
des Cordill^res ; ’ Yillavicencio, Geografia de la RepUhlica 
del Ecuador (New York, 1858) ; Hassaurek, Four Years 
among Spanish Americans (Cincinnati, 1881); EoLberg, 
Each Ecuador' ( 3d ed. Freiburg, 1885 ) ; Stubel, Skiezen aus 
Ecuador (Berlin, 1886) ; Simson, Travels in the Wilds of 
Ecuador (Loud. 1887); Whymper, Travels amongst the 
Andes (1892); Teodoro 'Wolf, Geografia y Geologia del 
Ecuador (1893) ; Stanford’s Compendium (1909) ; Enock, 
Ecuador (1914); Sievers, Reise in Reru und, Ecuador 
(1914); and the Foreign Office reports of Great Britain 
and the United States. 

!Ecuilie]].ical 9 fiom Gr. oilcoumeniJcoSt ‘of’ or 
‘from the whole earth ’ — oiJeoumene [ge) meaning 
‘the inhabited (world)’ — is a teim applied to the 
general councils of the universal chuich from that 
of Nicaea onwards (see the article Council). The 
‘Apostles’ Creed,’ the cieed of Nice and Con- 
stantinople, and the creed of Athanasius are dis- 
tinguished as the ‘ecumenical symbols’ of the 
Christian church. Though the title ‘Ecumenical 
Bishop’ was one that originally in the Eastern 
clinrcn might be applied to any patriarch, yet 
Pelagius II. and bis successors in the Roman see 
persistently protested against its being given m 
imperial documents to the patriarchs of Constanti- 
nople, who bad adopted it since 587. 
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Ec'zema. (Cr., fiom eLzw^ ‘I boil over’) is in 
this coiintiy by far the commonest of all diseases 
of the skill, and also the most variable in its 
manifestations. It may be acute or extremely 
chionic, may affect any portion of the skin, and 
may occui at any age from infancy to old age. 

In typical acute eczema the anected poition of 
skill is red, and is covered with numeious small 
papules, which speedily turn into vesicles. These 
may fj^uickly dry up, but more commonly break, 
and discharge a clear, glutinous secietion, which 
hardens and forms scabs or crusts, or it copious 
keeps the suiface in a moist ‘weeping’ condition. 
In some cases the vesicles aie replaced by pustules, 
and the discharge is partly purulent. Chionic 
eczema may follow the acute form, or may aiise 
without an acute stage. Heie the skin is 
thickened and hard, and covered with crusts 
or scales ; deep cracks aie sometimes present, 
especially wheie the skin is subjected to much 
movement, as near the joints. 

One of the most pioniinent and important 
symptoms is itching of the part affected ; it is 
never entiiely absent, and in some cases intoler- 
ably severe, but in the acute stage is often 
replaced by a burning sensation? it may piecede 
any visible sign of tlie disease, and may ^lersist 
after the skin has resumed its natural appearance. 
The scratching which it occasions always aggra- 
vates the disease, and is often very difficult to 
prevent. Except in extensive acute attacks, theie 
IS no fevei and veiy little constitutional dis- 
turbance. The disease is not contagious. When 
cured it leaves no scar. 

Causes of Eczema , — In many cases it is very 
difficult, perhaps impossible, to assign a definite 
cause for an attack. Generally speaking, howevei, 
the constitutional or predisposing cause is some 
defect in the digestion or assimilation of the food ; 
diabetic and gouty individuals aie particularly 
subject to the disease. The local or exciting cause 
may be anything whatever which initates the 
skin — e.g. gieat heat or cold, rough underclothing, 
liaudliim of certain plants— e.g. the Chinese prim- 
rose, bad soap, hard water, arsenical dyes, lice or 
other parasites, and tlie sciatching they occasion. 

Treatment . — Theie is no specillc for eczema; 
different cases and dilfeient stages of the disease 
require widely diffei ent management. U sually both 
local and constitutional treatment are lequiied to 
effect a cure. It is of the gieatest impoitaiice to 
seek for and attend to any cause which may liave 
given rise to it. The diet must be nutritious, but 
as simple and unii ritating as possible; digestion 
may lequiie aid from medicines ; the bowels should 
be legularly evacuated, by apeiients if necessary; 
a gouty or any other unhealthy tendency must be 
counteracted. In obstinate chronic eczema small 
doses of aisenic are often useful. The use of soap 
on the part affected must be discontinued, and 
strained oatmeal gruel, or rice water, or white of 
egg with boiled water, used for cleansing purposes, 
but even these as seldom as possible Thoiough 
lemoval of scales and crusts by these means, or by 
oil, or simple bread poultices, is the necessary pre- 
liminary to satisfactory local treatment. In the 
acute stage, where the swelling is gieat or the dis- 
charge profuse, a sedative lotion applied on lint 
and kept moist by a waterproof covering is generally 
most useful— e.g. thin starch with a teaspoonful 
of boracic acid to the pint, soft water with a similar 
proportion of baking-soda, or dilute lead lotion. 
In the later stages, when the skin is moist, sooth- 
ing ointments are preferable— e.g. zinc ointment, 
ziuc and boracic ointments mixed in equal parts, 
or Lassar’s paste, consisting of 10 grains of salicylic 
acid, 2 drachms of starch, 2 drachms of zinc oxide, 
and half an ounce of vaseline. The ointment should 


be evenly spread on linen rag, and kept in close 
contact with the «iffecte(l skin. If diy chi oiiio forms 
do not yield to similar tieatmeiit, tar oiiitnieiit 
should be cautiously tiied; but they sometimes 
require the use of a strong iuitant, as a solution of 
caustic potash. 

£dain 9 a town in Noith Holland, 13 miles NNE. 
of Amsterdam. Its specialty is cheese. Pop, 
6000. 

Edar (Idar), a Rajput state of Giizerat in the 
Mahi Kantha agency within the boundjiry of the 
luesidency of Bombay, is under a maharaja. Area» 
1668 sq. m. ; po]> 226,000, mostly Hindus, Its 
capital is Ahmadnagar (jioj). 4000), which has 
superseded Eclar, some 12 miles farthei iioitli 

£dda (etymology unknown), the name of two 
very different collections of old Scandinavian litera- 
ture. Of these the ‘ Youngei ’ or piose Edchi was 
written by the Icelander Snorri Stuilnson (q.v.) 
about 1230, and was discovered by Arngiim Jem sson 
in 1628. It consists of tluee paits : (1) (hjl fa- 
ginning (‘the deceiving of Gylfi’), mythological 
stories told by Odin to Gylfi, a Swedish king, 
foiming the chief source of oiir knowledge of the 
Scandinavian theogony; (2) Slaldslapuniud^ or 
the Alt of Poetiy; and (3) Ilattaiaf, a system 
of piosody. Prologues and epilogues aie added by 
later hands. The work contains quotations fioin 
about seventy early poets. It is found in thiee 
gieat MSS. — the dodex llcgius (about 1300), dis- 
co veied by Brvnjulf Sveiusson in 1040; the Codex 
Womiianus (about 1330), so called because it was 
sent to Ole Woiin in 1028 ; and the Codex Up- 
salensis (about 1300), wheie the name ‘ Edda’ Inst 
occurs. Editions of the piose Edda were published 
by Resenius ( Cqiienbagen, 1665), Rask (Stock- 
holm, 1818), and Egilssoii (Keykiavik, 1848). The 
most complete is that of the Aine-lMagmean com- 
mission (3 vols. Copenhagen, 1848-87), with Latin 
tiaiislation and iioles. Finniii Jdnsson etlited both 
Eddas, with German notes ( 1880-90). There is an 
edition of Hdttatal by Mdhius (Halle, 1879-81); 
and Bergmann (1861) furnishes a French trans- 
lation of Gylfa-ginninq, with prolegomena and 
critical commentary. Theie are English transla- 
tions by Dasent (1842), R. B. Andeison (a selec- 
tion, 1880), and A. G. Brodcur (1916). 

The ‘ Elder ’ Edda is a collection of lays w’liich 
contain legends of Scandiiuuian gods and heroes, 
and are pioductions mainly of Iceland, and of 
different periods from the 9th to the 11th ccntuiy. 
It was disco veietl aliout 1643 by Biynjulf Bveinsson, 
who apiilied the name ‘Edda’ to this collection 
also, Avhich he attributed to Sicnmnd Sigfussou 
(who lived in Iceland about 1065-1132). The poems 
belon^ng to the Elder Edda are thirty-three in 
number, with prose passages intei*polated here and 
there by the collector. They are on subjects partly 
of Scandinavian mythology, partly of heioic and 
legendary historj’^. A few of the latter are derived 
from legends purely Scandinavian, the remainder- 
ti’eat of heroes common to the Teutonic races. 
They are written in two forms, distinguished as 
kvidhuhdttr (epic metre) and lj6dhahdttr (didactic 
metre). The first of these consists of strophes 
of eight lines, every two of which are con- 
nected by alliteration, each line having two 
(usually two-syllabled) feet, with an accent 
on each foot ; the alliterative initial sounds in 
the accented syllables being regularly three in 
number — two in the first, and one' (the most 
emi>hatic of the thiee) in the second of each pair 
of lines, as in Old English poetry (see Allitera- 
tion). The peculiarity of Ijddhahdttr is that in it 
the strophe {visa) has regularly only six lines, of 
which the first, second, fourth, and fifth are con- 
structed exactly as in the other form (ie. they have. 
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two accents, and aie connected in pans Ly allitera- 
tion). The thiid and sixth lines, however, have 
each thiee accents and alliteiation of its own, the 
alliteiaUni^ sounds in eacli ot these lines beni^r t\Ao 
(sometimes three) in number, and different from 
those in the two pi eceding it. The collection now 
called the Elder Edda was unknowm to Snoni, yet 
almost all the lays are paraphiased or rj^uoted by 
him in his oivn work from the oral tradition of his 
time. The earliest complete editions weie those of 
the Aine-Magriiiean commission (3 vols. Copen- 
hagen, 1787-1828), Eask (Stockholm, 1818), and 
Munch (Chiistiania, 1847), which were followed by 
those of Tuning (Zurich, 1859) and Mobius (Leip. 
1860). Those were superseded by Bugge’s edition 
(Christiania, 1867), on which those of Giundtvig 
(2ded, Copenhagen, 1874) and Hildebrand (Pader- 
born, 1876) aie based, now embodied in Vigfusson 
and Powell's Corpus Poeticuni Boieale (2 voK 
Oxford, 1883). Later editions aie Neckel s Edda 
(1914) and Miss Mai bin Claike’s Havainal (with 
tianslation, 1923). Tiieie aie English tianshi- 
tions by Thoipe (1866), E. B Andei son ( Chicago, 
1879), and Olive Bray (with text, 1909), H. A. 
Bellows (with intioduction and notes ; New Yoik, 
1923). 

Eddins^ton, ARrHUR Stanley, astronomei, 
born at iteiidal, 28bh Decembei 1882, studied at 
Manchester and Cambiidge, became hist assistant 
at Greenwich (1906) and piofessor at Cambiidge 
<1913). His writings deal w'ith lelativity and 
gravitation. 

Eddoes. See Coooo. 

Eddyi Mrs. See Christian Soienob* 

Eddystoue^ a gioup of gneiss rocks, daily 
submerged by the tide, in the English Cbannel, 
9 miles off the Cornish coast, and 14 SSW. of 
Plymouth Bieakwater. The rocks lie in 50" I O' 
54" N. lat., and 4® 15' 53" W. long., and have 12 
to 150 fathoms water around. The fiequent ship- 
wrecks on these rocks led to the election of a light- 
house on them by Winstaiiley, 1696-1700. It was 



The New Eddystone Lighthouse. 


a wooden polygon, 100 feet high, witli a stone 
base ; but the great storm of 20tli November 1703 
completely washed it aw\ay, with the architect;. 
Another lighthouse was built, 1706-9, also of wood, 


with a stone base, and 92 feet high, by IMr Eudyerd, 
a silk-mercer. This erection was burned in 1755. 
The next, noted for its strength and the engineering 
skill displayed in it, was constructed by Smeaton m 
1757-59, on the model, it is said, of the trunk of the 
oak-ti ee. It was built of blocks, genei ally one to two 
tons weight, of Poitland oolite, incased in gianite. 
The granite is dovetailed into the solid rock, and 
each block into its neighboms. The to^ver, 85 feet 
high, had a diametei of 265 feet at the base, and 15 
feet at the top. The light, 72 feet above the water, 
was visible at a distance of 13 miles. As the rock 
on wdiich this tower was built is undei mined and 
^‘eatly weakened by the action of the waves, the 
loundation of another \va& laid on a diffeient part 
of the reef in 1879. The new lighthouse, completed 
in 1882 by Sii James N. Douglass, F.E.S., is, like 
its predecessor, ingeniously dovetailed thioughout 
Owing to the state of the foundation, Smeaton ’s 
lighthouse was taken down to the level of the Inst 
room as soon as the new one W'as completed. The 
removed uppei poition Avas le-eiected on Plymouth 
Hoe, while the lower poition, as shown in the 
picture, remains intact. See Lighthouse. 

EdeliliCk, Gerard, a celebrated engiavei, 
born at Antwerp in 1649, died in Paiis in 1707. 
He was pationised by Louis XIV., taught the 
Gobelins tapes try-woikers, and pioduced over 420 
plates. See Engraving. 

Edelweiss {Leontopodium alpinimv) is a small 
but pietty composite found growing in damp places 
at consideiable altitudes ( 5000 to 7000 feet ) thiough- 
out the Alps. Its cliaiacteiislic appearance, clue 
to a covering of long wdiite ivoolly haiis, is not 
unfamiliar in English lock-gardens. It became 
an aiticle of minor cornmeice, diied as a book 
specimen made up into little tufts, so that meas- 
ures were found necessaiy in SAvitzeiland to pie- 
vent its total extirpation fiom its native haunts. It 
can be cultivated without much cliftieulty, and can 
be seen in many collections of Alpine Plants (q.v.). 

Edeiiy the name given by the Old Testament to 
the gaiden or Paiadise in which Adam and Eve 
lived before the Fall. It is desciibed in Genesis ii. 
8-15 as a particularly feitile region, containing 
every tiee that is pleasant to the siglit and good 
for food. Many attempts have been made to 
identify the locality in Avhich Eden Avas situ- 
ated. The only assistance wliich the Old Tes- 
tament atfouls ns is the desciiption ot the liver 
AAhicli Avateied Eden, and its tiihutavies. After 
floAving through the garden, the liver A\as paited 
and became four heads. The names of these four 
heads are Pishon, Gihon, Hiddekel, and Euphiates. 
Hiddekel is geneially identified with the Tigris. 
Theie is much moie difi^culty about tlie identifica- 
tion of the other tivo riveis — the Pishon and the 
Gihon. The connection AAdiich seems obviously to 
exist between them and the Euphiates and Tigi is 
suggests that they aie two tiibutaries of these 
liveis, and this is the vievv that is commonly 
adopted, though diversity of opinion exists as to 
their exact countei parts in modern geography. If 
this theory he deemed satisfactoiy, the site of Eden 
must he placed in Babylonia, near the confluence 
of the Euphrates and the Tigris. Fuithei coiio- 
boration of this vieAv is often found in the fact 
that the plain of Babylonia is called in the Sumerian 
language Edinu — a name which at once suggests 
Eden. Theie aie two serious difficulties about this 
theory: (1) There are no rivers as impoitant as 
the Euphrates and the Tigris Avhich Ave can identify 
with the Pishon and the Gihon ; (2) the desciiption 
of the countries through which tlie Pishon an<l 
the Gihon flowed is difficult to leconcile Avitli this 
hypothesis. The Pishon is described as the river 
which * compasseth the whole land of Havilah.^ 
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The term •Havilali’ is used to describe the ‘sand}’’ 
desert’ of Noith Arabia, which extends fiom Ophii 
to the neighbourhood of Edom. According to 
Genesis, Gihoii ‘compasseLh the whole land of 
Cush,’ aud the teun Cush is usually applied to 
Ethiopia. From the tune of Josephus theie has 
been an unbroken stieam of tradition which iden- 
tifies the Gihon with the Nile. There seems to be 
less justification for another tradition, also pre- 
served by Josephus, which makes the Pishon 
equivalent to the Ganges. Those who are anxious 
Lo maintain the Babylonian site of Eden inge : 

( 1 ) That Cush and Havilali need not be used here 
in their later sense. There is evidence to connect 
the former name at any rate with Babylonia. (2) 
We are dealing with prehistoric times, when the 
configuration of the country was diffeient, and the 
Persian Gulf extended 80 miles farther inland 
than it does to-day. Possibly the Peisian Gulf, 
which was originally regarded as a river, may be 
identified with the Pishon. (3) Possibly there was 
a Semitic myth which regarded Bal)yloaia as the 
source of all the important rivers of the world. 

Other theories as to the locality of Eden : (!) in 
the extreme north-east, towards the Altai Moun- | 
tains (Josephus); (2) in Armenia, between the 
sources of the Euphrates and Tigiis (Bunsen, 
Keil); (3) in Chaldea (Calvin); (4) in the neigh- 
bonrliood of Damascus (Le Cleic) ; (5) in Udy^na, 
near Kashmir ( Renan ). 

Theie are similar myths in Babylonian aud Indian 
literature. 

£!deil 9 a river rising in the east of Westmor- 
land, in the Pennine Chain. It runs north-north- 
west through the east of Westmorland and Cum- 
berland, past Appleby and Carlisle, and ends in 
a line estuary at the upper part of the Solway 
Firth, after a course of 65 miles. There is another 
Eden in Sussex and Kent, a third in Fifeshire, and 
a fourth in Berwickshire. 

Eden, Rioharb (c. 1521-76), translator and 
comiler of geographical and other works, born 
in Herefoidshire, studied at Cambridge under Sir 
Thomas Smith. He was dismissed for heresy from 
the English treasury of the Prince of Spain, 

Eden, William. See Auckland. 

Edenkall, the ancient seat of the Musgraves 
in Cumberland, 4 miles NE. of Penrith, now a 
school. On the famous *Luck of Edenliall,’ an 
old painted glass goblet said to have been snatched 
from the fairies, the welfare of the house depends. 
It is supposed to have been a chalice, and its leathern 
case bears the sacred monogram. Uhland’s well- 
known ballad, Das Gluck von Edenhall, has carried 
its fame beyond the British Islands. 

Edentata (Lat., 'toothless’), a primitive order 
of placental mammals, probably including at least 
two distinct orders — (a) the New World Sloths 
(q.v.). Ant-eaters (q.v.), Armadillos (q.v.), and 
extinct types like Megatherium (q.v.) and Glypto- 
donts; (6) the Old World Pangolins (q.v.) and 
Aard-varks (q.v,). Almost the only general cliai-- 
acters that can be given concern the teeth. These 
are quite absent in ant-eaters, and rudimen- 
tary in pangolins. In the other types they are 
uniform, usually simple, without roots, with no 
more than hints of enamel, and never present in 
the front of the mouth. 

Edessa, earlier known as Aigai, was, till super- 
seded by Pella, the capital of ancient Macedonia, 
and continued long afterwards to be the buiial- 
place of the Macedonian kings. Little remains of 
the city, whose site is occupied by Vodena (q.v.). 

Edessa (Arabic Er-Buha, called by travellers 
TJrfa), a veiy ancient city, fabled to have been 
founded by Nimrod, in the north of Mesopotamia, 


between Aleppo and Diarbckir, 78 miles JSW. 
of the latter town. 01 its early history we 
know little, but with the conquest of Persia by 
the Greeks the history becomes less obscure. 
Seleucus, in particular, is said to have done much 
for the improvement of the city. Chiistianity was 
introducecl into Edessa at an early peiiod. In the 
reign of Trajan, the city was made tributary to 
Rome, and in 216 A.D. became a Roman mili- 
tary colony, under the name of Colonia Marcia 
Edcssenoriim. During this period, its importance 
in the history of the Christian church continued to 
increase. More than 300 monasteries are said to 
have been included within its v’alls ; it v'as the seat 
of Epliraem Syrus (q.v.) and his school, and played 
an impoitant part in the Arian and other contio- 
veisies. Here, moreover, the famous portrait of 
Christ, supposed to have been painted by St Luke, 
and sent by the Saviour himself, with a letter, to 
Abgar (q.v.), king of Edessa, was preseived, till 
it was carried in 944 to Constantinople, and thence 
to the church of St Bartolommeo in Rome. Edessa 
was conquered by the J^Ioslems in the seventeenth 
year of the Hegira, 638 A.B. Christianity declined, 
and wars at home and abioad during the klialifate 
destroyed much of its tempoial splendour and pros- 
perity. It was long held by the Arab tribes of Bfam- 
ditn and ’Okeyl. The Byzaiitine emperors succeeded 
in recovering Edessa for a time in 1031, but the Sel- 
j'uk Sultan, Melik Shah, retook it in 1086. There 
was alway® a strong Christian element in the popu- 
lation, arid it was due to this that the city opened 
its gates to Baldwin, the bi other of Godfiey of 
Bouillon in 1097, who made it the cajiital of a 
Latin principality and the bulwark of the king- 
dom of Jemsalem. Under the Frankish princes, 
Edessa held out valiantly against the Mussulmans, 
till at length ’Im^id-ed-ain Zengi, ruler {ataheg) of 
Mosul, succeeded after a siege of a month, and 
several unsuccessful assaults, in taking the town 
and citadel in the year 1144, when the conqueror 
was so struck with the beauty and magnificence of 
the eifey that he withheld his men from sacking it. 
An attempt, however, of the Christian section of 
the inhabitants to betray the place to Joscelin in 
1147 brought about the ruin of Edessa ; the Chris- 
tians were defeated by Nhr-ed-diii ; the city was 
laid waste ; and all who were not massacred were 
sold as slaves. In 1182 Saladin added Edessa to 
his already extensive empire, and it was passed on 
to his kinsmen. After many vicissitudes, in the 
course of which Edessa fell successively into the 
hands of sultans of Egj^pt, Mongol emperors, 
Turkomans of the White ^lieep, and Persian shahs, 
the city was J&nally conquered by the Otto- 
man Sultan, Selim L, in 1515, and has ever since 
formed a portion of the Turkish dominions. It now 
contains perhaps 40,000 inhabitants. The large 
Armenian Christian population has been much 
leduced by massacie ; the rest are Tuiks, Arabians, 
Kuids, and Jeus. Edessa has numerous mosques 
and bazaars ; manufactures of cotton and silk goods, 
goldsmiths’ wares, and morocco leather, and a laige 
trade in corn, wool, boises, &c, Easteims, to whom 
it is the residence of Abraham, regard it as a sacied 
city. 

Edfu (Coptic -4 ifed, Egypt. Teb, Lat. Ajwlhno- 
polls Magna), a town of Upper Egypt, is situated 
on the left bank of the Nile, in *24° 56' N. lat., 
and 32“ 53' E. long. It contains the remains of 
two temples, the larger of which is the best pre- 
served monument of its kind in Eg^^pt. It was 
founded by Ptolemy IV Philopator rather more 
than two centuries before Christ, and added to by 
his successors down to Ptolemy XIII Dionysus, a 
period of 170 years. The general plan of the temple 
resembles that of Dendera (q.v.). Its length is 
451 feet, the breadth of its fa^e is 250 feet. Its 
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entrance is by a gateway 50 feet high, between two 
immense truncated pylons, 37 feet wide at the base, 
and 115 feet high, the wliole surface covered with 
sculptures and inscidptions in low relief. This 
splendid facade is visible from a great distance, and 
is one of the most commanding sights in the Nile 
valley. Passing through this entiance, a court is 
reached ; it is 161 feet long, and 140 feet wide, 
inclosed by a splendid colonnade of 32 columns of 
every variety o± capital, and surrounded by walls, 
between which and the pillars there is a stone roof, 
forming a covered portico. The interior of this 



View of the Temple at Edfu, from the top of the pylon. 

court was to a great extent filled up with rubbish, not 
and occupied by wretched dwellings, many of which p 
also were built upon the roof of the temple ; but 
these weie all cleared away by Mariette in the + 
khediviate of Ismail, and now the effect of the ^ . 


Edmund the Magnificent. After his elder brother’s 
accession to the throne, Edgar in 957 was made 
ruler over Northumbria and Meicia, and two 
years later, on his brother Ead wig’s death, became 
king of Wessex in addition. His reign, the policy 
of which was largely shaped by Dunstan (q. v.), \vas 
one of almost unbioken peace and prosperity ; the 
Danes were conciliated, the monastic system was 
refoimed, and the laws were strictly administered. 
Thus the epoch of Edgar the Peaceful was one 
which greatly favoured the work of national con- 
solidation, the fusing together of the Danish, 
Saxon, and Meician elements existent 
in the country. 

the Atheling; grandson 
-1 J ^ of Edmund Ironside, was born prob- 
^ _ ably before 1067 in Hungary. His 

~ lif© may be epitomised as a series 

^"1^0 of abortive attempts. Selected by 

Edward the Confessor as his prospec- 
tive heir, he was kept out of the 
> throne by William the Conqueior 

( 1066 ) ; having twice engaged in the 
- northern revolts against the Norman, 

‘ he was twice compelled to take refuge 
■ In Scotland, with Malcolm Canmoie, 
who married Edgars sister Mar- 
garet; then, embracing the cause of 
Hohert, Duke of Normandy, against 
William Rufus, he was driven away 
: (1091) from the duchy to Scotland; 
^ then he embarked ( 1099) in a bootless 
crusading expedition to the East ; 
and finadly was taken prisoner at 
Tenchebrai (1106) fighting for Duke 
Robert against his brother Henry I. 
Almost the only successful achieve- 
ment of Ms life seems to have been 
that of reseating his nephew Edgar 
on the throne of Scotland (1097), 
which had been usurped by Donald 
ylon. Bane. His last days were spent in 

obscurity; the date of his (leath is 
not precisely known. 

Edgehilk a hill-ridge on the border of Warwick 
and Oxford shires, 14 miles SSE. of Warwick. A 
tower, erected in 1760, marks the scene of the first 
great battle of the Civil War, which was fought on 


^ ^ ^ imposing, impiessing the mind 23d October 1642, between 12,000 royalists 

with the harmony and beauty of the design. From „ j t ^ in 

nf 1 1 uuder Charles I. and_ 10,000 paHiamentanansunder 


with the harmony and beauty of tne design. From 
this court opens a hypos tyle hall of 18 columns, 
joined by an intercoliiinnal screen, through which 
access is obtained to an inner hall of 12 columns. 


under iJJiarles 1. and 10,0UU parliamentarians under 
the Earl of Essex. It was the intention of Charles, 
who had been lying at Shrewsbury, to march upon 
London ; and Essex, who had thrown himself into 


ofSl te wa^ evSen% Worcester, marched forward to mteicept. him, and 

the^Jwl, the sacred emblL of Hpr-Hud, t|e J?! 


local Horns (q.v.), to whom the temple was dedi- 
cated. The sanctuary and surrounding chambers, 
together with the outer and inner halls, are separ- 


the evening of the 22d. Next morning, the loyalist 
army was discovered a little in advance, and drawn 
up in order of battle on the elevation of Edgehill, 
3 miles to the south-east. The king’s forces had 


■k,r ^ mixes w me souuxx-easu. xxie js^xxxg s ivxue» xxjiu 

the advantage in numbers and in cavalry, as well 
temple, andlioth sides of this passage are covered however. hnA the more for- 


with^ elaborate but monotonous reliefs and numer- 
ous inscriptions which present a sort of encyclo- 
paedia of ancient Egyptian geography, ritual, and 
ecclesiastical topography, with calendars of feasts, 


of feasts, 


Usto of divinities in the various names and citi^, j. pm^^ed it to Kineton. This was the fatal 
and even a species of church directory, including the Tnovpmprif of +hp d a v Tho rioht wino- of the uarlia- 


as in position ; Essex, however, had the more for- 
midable train of artillery. The royalists began to 
descend the hill about two o’clock, and Prince 
Rupert, who led the right wing, charged with his 
cavalry the left wing of the parliamentarians, broke 


iiCtJilC/O CXiUVL UUXICI UCilipjLO JL 

at present a population of about 20,000. Its manu- 'RnoeiH-’a 

factures are^bfue cotton cloths, and earthenwaie Th. 

"S' •J.mt.ge on ttio wloU -m. with th« king’, fora. 


1072, son of Malcolm Caumore, fled to England 
fioni Donald Bane (1093). See Scotland. 


Edgewater, a former village of Staten Island, 


Edgar, or Eadgak, king of the English from since 1897 h^ been included in Eiohmoiid Borongh 
959 to 975, was bom in 944, the younger son of I of New York City. 
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Edgeworth, Henry Essex, the ‘ Abbe Edge- ' 
worth,’ was born in 1745. His father then was the 
Protestant rector of Edgeworthstown, but three 
years later turned Catholic, and, quitting Ireland, 
settled at Toulouse. There and at the Sorbonne 
young Edge\yorth was trained for the priesthood ; 
at his ordination he assumed the surname De Fir- 
mont from Firmount, the family property. Having 
declined ineferineiit in Ireland that he might con- 
tinue to minister to his countrymen in Pads, in 
1791 he became confessor to the Piinces's Elizabeth, 
in 1793 to hei brother, Louis XVI., just sentenced 
to death. He bravely attended him to the very foot 
of the scaffold ; but the ‘ Sou of St Louis, ascend to 
lieaven,’ was an invention, it seems, of the journal- 
ist Lacretelle. After many escapes he gob safely 
to England (1796), and presently became chaplain 
to Louis XV 11 1, at Mitau, where he died of a fevei*, 
caught attending French prisoners, 22d May 1807. 
See his Memoirs by C. Sneyd Edgeworth U^IS), 
and his Letters (1818). 

Edgeworth, Richard Lovell, Miss Edge- 
worth^ father, was born at Bath, 31st May 1744. 
He came of a family that for 160 years had heen 
settled in Ireland, at Edgeworthstown, County 
Longford. After nine yeais’ schooling at Warwick, 
Drogheda, and Longford, then five months of dis- 
sipation at Trinity College, Dublin, in 1761 he was 
removed to Oxford, where, as a gentleman-com- 
moner of Corpus, he passed two ‘delightful, pro- 
fitable’ years. At Blackboiirton, 14 miles dis- 
tant, lived a friend of his father’s, Paul Elers, a 
squire whose quiver was fuller than his puise ; with 
one of his daughters Edgeworth eloped to Scotland 
(1763). The young couple spent a twelvemonth at 
Edgeworthstown, and finally settled at Hare Hatch, 
near Reading, Edgewoi'th meanwhile keeping terms 
in the Temple, till his father’s death ( 1769) allowed 
him to give up all thought of the bar. As a boy of 
seven he had become ‘irrecoverably a mechanic’ 
through the sight of an electrical machine j and his 
whole life long he was always inventing something 
— a semaphore, a velocipede, a pedometer, and so 
forth. One of his inventions brought him across 
Dr Darwin ; and at Lichfield, the Christmas-tide of 
1770, he conceived a passion for lovely Honora 
Bueyd. His wife was away in Berkshire ( ‘ she was 
not of a cheerful temper’) ; but Thomas Day (q.v. ) 
was with him, and urged him to flight. So with 
Day and his eldest boy, whom he was educating on 
Rousseau’s system, he did fly to France, and at 
Lyons diverted himself and the course of the Rhone. 
Then his wife died, and four months afterwards he 
wedded Honora (July 1773), to lose her in 1780, 
and the same year many her sister Elizabeth. She 
too died of consumption ( 1797) ; hut the next wife, 
Miss Beaufort (1798), survived him by many years. 
In all he had nineteen children. ‘ I am not,’ he 
observed, ‘a man of prejudices. I have had four 
mves. The second and third were sisters, and I 
was in love with the second in the lifetime of the 
first.’ Of his life besides not much more need 
be told He advocated parliamentary reform and 
Catholic emancipation ; iiis house was spared by 
the rebels ( 1798 ) ; and in the last Irish parliament 
( 1798-99) he spoke for the Union, but voted against 
it,^ as a measure ‘ forced down the throats of the 
Irish, though five-sixths of the nation were against 
it.’ He died 13th June 1817. Masterful, versatile, 
brilliant, enlightened, he stands as a type of the 
Superior Being ; ‘ cocksnreness ’ his principal foible. 
He was the idol of his own womankind, the friend 
too of Watt and Wedgwood and many more better 
and greater than himself. 

Maria Edoeworth, novelist, was born at Black- 
bourton, on New-year’s Day 1767, and in 1775 was 
sent to a school at Derby, in 1780 to a fashionable 
establishment in London. As quite a child she was 


famed for her sto^-telling powers, and at thirteen 
wrote a tale on Generosity. ‘ Excellent,’ said her 
father, ‘and extremely 'well written ; but where ’s 
the generosity ? ’ She accompanied him to Ireland 
in 1782, and thenceforth till his death the two were 
never separate. For his sake and that of her other 
dear friends and her country she sacrificed her one 
romance — refused the Swedish count, M. Edelcrantz, 
not without much suffering then and long aftei- 
wards. This was in 1802 at Paris, where, as again 
in 1820, and during frequent visits to London, she 
was greatly lionised. She was at Bowood (Lord 
Lansdowne’s) in 1818, and at Abbotsford in 1823, 
Scott two years later returning the visit at Edge- 
worthstown. For the rest, her home life was busy 
and beneficent, if uneventful. Her eyesight often 
troubled her; but at seventy she began to learn 
Spanish, at eighty-two could thorouglily enjoy 
Macaulay’s History, and even mount a ladder to 
take the" top off the clock. She died in her step- 
mother’s aims, 22d May 1849. 

To the literary partnership between Mr and Miss 
Edgeworth we are directly indebted for Practical 
Education (2 vols. 1798), and the Essaif on Irish 
Bulls ( 1802). But most of her other works, though 
they do not bear the joint names, were inspired by 
her father, and gained or (it may be) lost by his 
re'vision. Published between 1795 and 1847, they 
filled upwai'ds of 20 volumes. Besides the Talcs 
from Fashionable Life and Han'iwjton (an apology 
for the Jews), theie are her three Irisli master- 
pieces, Castle Bachrent (1800), The Abt>entco (1812), 
and diamond (1817) These, Scott says, ‘have 
gone so far to make the English familiar M’ith the 
character of theii gay and kind-hearted neighbours 
of Ireland, that she may be truly said to have done 
more towards completing the Dnion than perhaps 
all the legislative enactments by which it has been 
followed up. Without being so presumptuous as to 
hope to emulate the rich humour, pathetic tender- 
ness, and admirable taste wliicb pervade the works 
of my accomplished friend, I felt that something 
might be attempted for my own country of the same 
kind with that which she has so fortunately achieved 
for Ireland.’ The praise from Scott is extravagant ; 
but Turgenief, too, has recorded how he ‘was an 
unconscious disciple of Miss Edgeworth in setting 
out on his literaiy career. ... It is possible, nay 
probable, that if Maria Edgeworth had not wiitten 
about the poor Irish of County Longford and 
the squires and squireens, it would not have 
occurred to me to give a literary form to my 
impressions about the classes parallel to them in 
Russia.’ Yes, her novels are too didactic ; the plots 
may be poor, the dramatis personas sometimes 
wooden; the whole may have too much the tone 
of a moral Lord Chesterfield ; but for wit and 
pathos, for lively dialogue and simple directness, 
lor bright vivacity and healthy realism, as a mirror, 
moreover, of the age when they were written, and 
of that ‘most distressful country’ in which their 
best scenes are laid, they still deserve to be read, 
by subscribers even to Mndie’s. And ber children’s 
stoiies — ‘ Lazy Laurence,’ and ‘ Simple Susan,’ and 
the other delightful old friends— are worth all the 
unchildish books about childien which a mawkish 
sentimentality has brought into recent vogue. 

The Memoirs of Richard Lovell Edgmorih [ 1820 ; 3d 
ed. 1844) are autobiographical up to 1782; the comple- 
tion, less iiiterestini?, is by Miss Edgeworth. Of herself 
there is a Memoir (privately printed, 3 vols. 1867; edit'‘d 
by Aug. J. C. Hare, 2 vols. 1894 ), on whicli are founded 
the Life by Helen Zunmern ( ‘ Eminent Women ’ series, 
1883) and the exquisite sketch by Miss Thackeray [Lady 
Richmond Ritchie ] in her Book of Sibyls ( 18t'>3 ). See, too, 
the monograph by the Hon. Emily Lawless (1904). 

Edgings are indispensable to neatness in garden 
ing, except where parterres are cut out of a lawn. 
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blit more especially to separate gravel-walks from 
cultivated ground. They are sometimes made of 
stone, or of deal, of ornamental wire and cast-iron 
work, and very frequently now of terra-cotta tiles 
in elegant patterns. Living edgings are, however, 
always to be preferred whpe they can be adopted, 
because they are almost invariably most pleasing 
and characteristic of gardening. For this purpose 
many_ low-growing evergreen shrubs are used in 
Biitain, sucli as dwaif box, Coton easter, Pernettya, 
Erica, ivy, and latterly some remarkably neat and 
pretty dwarf V eronicas from N ew Zealand. Among 
herbaceous plants commonly used for edgings may 
be noted double-flowei-ed daisies, thrift or sea-pink, 
gentianella, saxifrages, and many others which 
when in flower are highly beautiful. The only 
drawback in connection with these is that they 
require frequent, almost annual renewal. Turf- 
edgings are sometimes employed for wide flower- 
borders. 

Edgware, a village of Middlesex, 11| miles 
NIV. of King’s Cross station, stretching for about 
a mile along the highway. In a forge here, wheie 
he had taken refuse from the rain, Handel con- 
ceived liis * Harmonious Blacksmith.’ 

Edicts were issued by all the higher magistrates 
of Rome, especially by the Prsetors (q.v.), and 
ultimately contributed its most valuable element 
to Roman Law. For the Edict of Nantes, see 
Huguenots, Nantes 

£di]lburgh 9 capital of Scotland and county 
town of Midlothian or the county of Edinburgh, 
has since 1482 been itself a county of a city. It 
stands 393 miles NNW. of London by rail, and 46 
E, of Glasgow (43 direct distance), in 55® 57' N. 
lat and 3° 11' \V. long. More than most capitals, 
Edinburgh has concentrated in and around itself a 
large part of the national hfstory, and is the piide 
of the country in virtue of beauty of situation, the 
romantic events that have taken place within its 
walls, the fame of its citizens in literature, science, 
and art, and the glamour shed on place and people 
by the writings of its most faithful son and citizen, 
Sir Walter Scott, and added to by another native, 
Robeit Louis Stevenson. Edinbnigh has been called 
the ‘Modern Athens’ in reference partly to the 
situation on hills near the sea and to its literary 
distinction in the IStli centuiy. The town stands 
on a^eiifes of ridges looking down upon the Firth of 
Eoith, and is overlooked by Arthur Seat (q.v.), and 
by the north-eastern end of the Pentlands ( up to 
1617 feet), and other hills (see Edinburghshire), 
now within the city boundaries Of hills within 
the area of stieets the highest are the Castle Rock 
(437 feet) and the Cal bon (349). Although the 
Castle Rock, which foi centuiies was con-sidered 
an almost impregnable fortress, must have been a 
place of refuge and of arms fiom the earliest times, 
the city is not conspicuous very early in the history 
of this part of the country, whicli in Roman times 
was unquestionably occupied by a Biitish or Welsh 
(not Gaelic) people, the Otadini, apparently a 
branch of tlie Brigantes. On the removal of "the 
Romans it was no doubt exposed to the inclusions 
of the Piets from the north, and may have been 
occupied by them. But about 61 7 it was conquered 
and held by Edwin, king of Northnnibria, was 
doubtless fortified as an outpost against the northern 
raiders, took its name from the Anglian king, and 
for centuries formed an integx*al part of the great 
Northumbrian kingdom. It is doubtful if dining 
the Danish troubles in the 10th century Edinburgh 
was taken possession of by the Scoto-Pictish kings ; 
it did not formally become part of the northern 
kingdom till after the battle of Carham in 1018, 
whentheNortliumbriankingdom had been destioyed 
by the Danes and Cnut was king in the south. 


Lothian wa.s ceded by the Noithumbrian eails to 
the king of Alba, but leniained then and since 
Anglian in speech and population. The Gaelic 
name Dun-Edin is merely a Gaelic translation of 
Edwinesburg oi Edwiuesbuich, the name we find 
111 the chaiteis of David I. ( 1128-47 ) and the history 
of Symeon of Duiham. The old Biitish name seems 
to have been Dyn Mynedd or Mynyd Agiied ; the 
late tradition tliat the castle was called Castmm 
Puellaram, 2 A\d. was a place of safety for Picti.sh 
piincesses, is a fable. Christianity is believed to 
have been introduced, as into other parts of Lothian, 
in the leign of 0.swald (634-642) ; the first chuich 
of the oldest Ediribuigh paiish is said to have been 
built about the end of the 7th century on the site 
wheie St Cuthbert’s Church now stands. In the 
end of the 11th century, its castle figures in the 
story of St Margaret, queen of ISIalcolm Canmore, 
and the little Norman chapel on the summit of the 
rock, dedicated to her memory, is the oldest build- 
ing connected with the city. Excavations below 
it have disclosed lemains of eailier buildings. In 
1128 David I. founded the abbey of Holyrood, 
about a mile east of the castle, on the site of a 
much earlier church, whose foundations have been 
di‘^covered, and lound it grew up the little buigh 
of the Canongate, which maintained its separate 
municipality until 1856, when it was incoiporated 
with Edinburgh. 

To the east of the castle, where the ground slopes 
down from the rock in a nairow ‘ hog’s-back ’ (see 
the article Crag and Tail, and the cut there), 
grew up the towm of Edinburgh. In 1329 it was 
made a buigh by Robert the Bruce, by a charter 
which also granted the town the light of establish- 
ing a poit at Leith, 2 miles distant. Thus began 
the vassalage of the port to the capital town, winch 
continued until 1833, when Leith was by Act of 
Parliament made a burgh, thereafter enjoying 
independence till it was annexed in 1920 (see 
Leith). It was, however, during the 15th century, 
under the Stewart dynasty, that Edinburgh began 
to be recognised as the capital, and parliament regu- 
larly met liere ; at fiist within the great hall of the 
castle, and afterwards in the City Tolbooth, until 
in 1631 the Parliament House, which still stands, 
was erected. James IV. and James V. confirmed 
its choice as the capital by building a palace within 
the abbey of Holyrood ; and by establishing in it, 
in 1532, the Court of Session (q v.) as a supreme 
court of justice for Scotland. In 1450 the first wall 
was built ; and in 1513, after the defeat at Flodden, 
an extended wall was erected to include the subuib 
of the Cowgate, which had meantime arisen in the 
valley to the south. For two centuries and a half 
the town remained stationary in size, consisting 
of two long streets, the High Street (which was 
continued without the walls by the Canongate) 
and the Cowgate ; while from these branched off 
numerous narrow lanes, called ‘ wynds,’ which were 
also lined with houses. The town Avas defended 
on the west by the castle ; on the north by a 
morass, called the ‘ Nor’ Loch ; ’ and on the east 
and south by the city w^all. As the_ population 
increased, the houses rose higher and higner, being 
built of the splendid freestone of the surrounding 
country, until the town abounded in great ‘ lands ’ 
of houses, wdiich, being erected on the steep sides 
of the ‘hog’s back,’ had entrances from two levels, 
and rose to ten, twelve, and even fourteen stories 
in height. This is the historic city ; and it enteied 
on the most remarkable period of its history 
with the birth of Queen Mary. In 1544 it was 
burned to the ground by the English under Hert- 
ford, .e^carcely a building outside the castle, save 
St Giles’ KiVk, escaping. In 1660 the drama of 
the Reformation be^an in Edinburgh, and John 
Knox became the city minister; in 1561 Queen 
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Mary returned a widow fiom France, and there 
was acted, chiefly in Edinburgh, the striking 
tragedy ol her slioit reign, which has given 
siibject-mattei to historian, poet, dramatist, and 
novelist. It was at Hoi) rood Palace that Riz/io 
was muidered, and in the caslle James VI. 
was horn; in the Kirk-of-Field, where the univei- 
sity now stands, Darnley was killed, and in the 
Chapel Royal of Holyrood Mary was mariied to 
Both well. In 1582-83 the univeisity was founded, 
and the town which Geoige Buchanan had alieady 
made known to the learned began its academic 
life. In 1603 James VI. left Scotland to ascend 
the English thione, and although pailianient still 
continued to meet in it, the town was shorn of 
much of its impoi tance. In liteiatuie the successois 
of William Dunbar and Gawin Douglas died out. 
Edinbuigh was the scene of many of the fiercest 
episodes in the long ecclesiastical stiuggle of the 
iHh century; and its Cioss wutnessed the execu- 


tion of Montrose in 1650, and of Aigyll and his 
brother Covenanteis after the Restoiation 

The Union of 1707, which emptied the l^ailia- 
ment House ot its legislators, and drew aw'ay the 
Scottish nobility from their Edinbuigh mansions, 
w'as very unpopulai , and the citizens long re- 
mained discontented. The Porteons inob, wdiich 
Scott has made famous in the Heait of Midlothian, 
showed the spiiit abioad, and many of the towns- 
men welcomed the Pretender, and lejoiced for a 
brief season in the glories of the court w Inch he held 
at Holyiood Palace, in 1745. But the Rebellion 
w'as followed by the inroads of modem enterpiise. 
Shortly after the middle of the centuiy the Town 
Wall w' as bioken down in every direction, until but 
little now is left, save one of the towms built into 
the west boundary wall of Heiiot’s Hospital ; the 
Nor’ Loch w^as diained; and wdien tlie Noith 
Bridge w^as erected, in 1763, access w'as given to 
the northern slopes, on which aiose tlie New Town 



Edinburgh in the later 19th Century. 


(a new iion North Bridge w^as built in 1895-96). 
In 1785 the valley to the south, in which lies the 
(^owgate, was bridged, and the town spread south- 
wards. In ,1815-19 another bridge was thrown 
over a deep hollow on the north-east, and the 
Calton Hill was connected with the city; wliile 
a few years later a bridge was built across the 
Cowgate parallel to the one already erected. Thus 
the city connected the country on north and south 
with the narrow lidge topped by the castle, on 
which she had stood for centuries. Meanw’'hile a 
greater intellectual revolution had awakened the 
deadness of the early 18th century. There spread 
northwards the wave of scientific reseaich which 
lose in England in Charles II. ’s reign, and resulted 
in the establishment of the Scottish school of 
medicine, of which Alexander Monro was the 
founder. In this important movement the town 
assisted mateiially by the foundation, in 1738, 
of the Edinburgh Royal Jnflrmary, the joint 
work of Monro and Lord Provost Drummond. 
Closely following the scientific came the mainly 
literary levival which has made the town known 
world. In the 18th centuiy lived 
Allan Ramsay and Robert Fevgusson, the fore- 
runners of Robeit Burns, and then followed 


Robertson the historian, David Hume and Adam 
Smith, James Huttoii, Piofessois Dngald Stewait 
and John Playfair, Sir Henry Raebuin, and many 
lesser celebiities, such as Henry Mackenzie and 
Tytler, Loid Hailes and Hugh Blair. But her 
gieatest lifcerm;y i)eiiod was i cached when Walter 
Scott was writing his novels, and when the Edin- 
burgh Review was started by Jeffrey, Sydney Smith, 
Biougham, and Horner, and Blackwood's Magazine 
by the brilliant coterie led by John Gibson Lockhart 
and John Wilson (Christopher North). Carlyle 
and De Quincey carry the succession to Stevenson. 

The old historic houses of the Old Town have been 
largely cleaied away. The New Town is regulaily 
laid out; it contains many handsome stieets an*d 
squares, ornamented with gardens; ami its houses 
are mostly lofty and built of fine fieestone. The 
suburbs, especially the southern, contain a gieat 
extent of villa-houses, and much rural country is in- 
cluded within the boundary, so that the town coveis 
a wide space for its population — has, in fact, a 
greater aiea than Gla^^igow. It is also especially 
fortunate in its open spaces and public parks. 
Princes Street Gauiens occupy the site of the old 
Nor’ Loch, at the foot of the Castle Rock ; the 
range of the Meadows and Links — the remains 
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of tlie once extensive Burgh Muii — divides the 
town pioper from the southein subuibs; the 
old royal hunting- giouiid attached to Holyrood 
— the King’s Park and Arthui’s Seat — is open to 
tlie citizens ; while on the north is the Botanic 
Gardens, with the Arboietum ; on the south 
Blackfoid Hill and the Braids have been added 
to the town propeity devoted to lecreation ; and 
on the west the Zoological Society of Scotland has 
its park on the wooded Corstorphine Hill. The 
view obtained from the top of eithei Arthur’s Seat 
or Blackfoid Hill is very noble and extensive; that 
from the latter is finely described in Marmion, 

Edinburgh is still in some measure the capital 
of Scotland : it is the seat of the Supreme Courts 
and of some of the departments of government ; in 
it aie held the General Assemblies of the Scot- 
tish churches ; and the military headquarters foi 
Scotland are also stationed in it. It contains 
the head-offices of the principal Scottish banks ; 
of some of the largest of the Scottish insurance 
companies, which are among the greatest insti- 
tutions of their kind ; and of many other financial 
companies trading in Scotland and even more 
laigely in the colonies. It is the centre of much 
of the intellectual life of Scotland, being the home 
of the Royal Society of Edinburgh, of the Royal 
Scottish Academy of Fine Arts, of the Scottish 
Society of Antiipiaries, and of many other liteiary 
and scientific societies. Its leisured class, which is 
a lar^e one, is partly composed of Scottish landed 
proprietors, but much more extensively leciuited 
from those who have returned from abioad after 
acquiring affluence ; while the tone of its society is 
in great measure given by the legal bodies which 
practise before its Supreme Courts, and by the staff 
connected with the university. At the head of its 
legal bodies is the Faculty of Advocates or bar- 
risters, which has always included raanjr of the most 
distinguished Scottish writeis and politicians ; then 
come the Society of Writers to the Signet, and the 
Solicitors before the Supreme Court. There are also 
important societies of Accountants and Actuaiies. 
Since the middle of the 18th century it has been 
celebrated for its physicians and surgeons, many of 
Avhom have been known for strong character as well 
as scientific knowledge. These and other circum- 
stances tend to make Edinbuigh very much a place 
of residence, with a large well-to-do population. 

It has been long known for its educational insti- 
tutions, and these draw many inhabitants to the 
city for the benefits they offer. At the head of 
these is, of course, the university, and there are 
besides various colleges for instruction in medicine, 
theology, art, teaching, veterinaiy science, agricul- 
ture, &c. , and a City Observatory The High School 
and the Academy, and many of its private schools, 
have also attained a high reputation ; but the most 
noteworthy feature perhaps is the exceptionally 
large sum which is annually derived for educational 
purposes from bequests left by citizens. These 
endowments were largely diverted for secondaiy 
education in the last third of the 19th century. 
Among the principal are the trust founded by George 
Heriot in Charles I.’s time, whose income is applied 
by the Act of 1885 to the maintenance of the Heriot- 
Watt Technical College and of George Heriot’s 
School ; the trusts under the charge of the Mer- 
chant Company of Edinburgh, applied principally 
to middle-class education ; and the Fettes endow- 
ment, applied to higher-class education on the 
English model. In Libraries (q.v.) Edinburgh is 
rich, having besides the University Library, the 
magnificent national collection of over 700,000 
volumes taken over in 1925 fiom the Faculty of 
Advocates, and the valuable library of the Society 
or Writers to the Signet, amounting to about 100,000 
volumes ; a free public library was erected in 1887- 


89, the building being a gift of Mi Andiew Carnegie 
of Piitsbuig. The city is known for its many 
religious, charitable, and pliilantln opic societies and 
institutions. Perhaps the greatest of these is the 
Royal Infirmaiy, ‘open to the sick and huit of all 
countiies.’ It has receded gieat sums from gifts 
and legacies, and may almost be said to be the 
ultiniKS liocres of all connected with the city who 
die without immediate lieiis It is a necessary 
adjunct to the gieat medical school, and is con- 
sidered one of the most admiiably appointed hos- 
pitals in Europe. 

The city ranks as a county in itself, and is undei 
the management of a coipoiation of seven ty-one 
membeis, who elect fiom their number a Lord 
Piovost and ten magistrates, called bailies. The 
Lord Piovost, wdio ser\es for tluee yeaib, takes 
the title of ‘Right Honourable,’ is Loid lieutenant 
of the cit?y and Admiial of the Firth of Foitli, 
and nominates deputy -lieutenants and justices for 
the city. 

Edinburgh, as a residential town, is piobably tlie 
most important shopkeeping centre out of London ; 
it is not in any great measuie a manufacturing towm, 
its most impoitant industries being breviiig and 
publishing. It has been known for its printeis 
since the eaily years of the 16tli centuiy, wl'en 
Walter Chepman, undei the pationage of James IV., 
set up the first Scottish printing -pi ess. The pub- 
lishing of books, with the subsidiary businesses 
of printing, lithography, bookbinding, and type- 
founding, is now" a most impoitant industry; and 
much piinting is done for London bouses. It is 
a centie for the paper-tiade, as tbeie aie many 
impoitant p^er-mills in the immediate neighboui- 
hood. See Book-teade. There are also veiy 
impoitant distilleiies, andlaige india-rubber manu- 
factories, biscuit, chemical, and glue woiks, and 
extensive nui series foi trees and shiubs. 

Edinburgh has many buildings famous in history,, 
oi important fiom theii architectural merit. The 
Palace and Abbey of Holyrood ( q.v. ) are a memorial 
of the old Scottish monaichy. The castle comprises 
David’s Towei, tlie old Pailiament Hall, restoied 
( 1889-92 ) by the late Mr W illiam Nelson, publish ei , 
and the Queen Maiy portion containing the Scottish 
legalia. The garrison was withdiawm in 1923 to 
make way for a war memorial. St Giles’ Chuich, 
the old parish church of Edinburgh, dating most of 
it from Hie 15th centuiy, was restored by Dr W^illiam 
Chambers (q.v.), the w"oik being completed in 1883. 
The Pai'liament House, erected in 1633 foi the 
Scottish parliament, is now used as the ‘ Outer 
House’ or the Supreme Couits, and adorned with 
many fine poi traits and statues belonging to the 
Faculty of Advocates. ‘John Knox’s House ’ w as 
perhaps occupied by the great Refoimei whilst 
minister of the towm. Geoige Heriot’s Hospital 
(or School) is a beautiful I7tli-eentury building. 
Many of the modem buildings aie fine. The Epis- 
copal Cathedral of St Mary’s, opened in 1879, is 
one of the laigest churches built in Biitain since 
the Reformation. Buildings in the Greek style aie 
numerous, and include the National Gallery, the 
Royal Scottish Academy, and the National Monu- 
ment, all by W. H. Playfair- The Usher Hall 
(1911-13) is the gift of Mr Andrew Usher (d. 1898). 
The Medical Schools and the Infiimary occupy a 
noble range ; while many of the museums, banks, 
insurance-offices, clubs, hotels, and public schools 
are fine buildings. Among many monuments stand® 
out the Gothic cross in memory of Sir Walter Scott, 
The w"ater-supply, fiist brought from Comiston in 
1674, was wholly derived from the noithem slope 
of the Pentlands, till in 1905 a cojiious souice 
at Talla in Peeblesshire was made available. The 
municipal slaughter-houses w’ere removed to Slate- 
ford (then without the city) soon after. Pop. 
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(1831) 136,548; (1881) 236,002; (1911) 320,318; 
(1921) 420,264. Edinburgh is divided, for muni- 
cipal purposes, into tweuty-fcliiee wards, Portobello 
(q.v.) having been incorporated in 1896, Graiiton 
in 1900, and Leith in 1920, when Cramond, Corstoi- 
phine, Colinlon, Liberton, Gilmerton, and other 
villages, with much riiial country, were also added, 
bringing Edinbuigh’s area fiom 10,877 to 32,401 
aci’es. The parliameiitaiy burgh, including since 
1918 Musselburgh and Portobello, has five divisions, 
with five nieinbeis. Leith remains a pailiamentaiy 
buigh with one member ; and the districts added 
in 1920 leniain part of the parliamentary county of 
Midlothian and Peebles ( northern division ). The 
university combines with the other Scottish uni- 
versities to elect three members. 

See Histories by Maitland (1753) and Arnot (1779); 
Sir D. Wilson’s Memoriah (1847; new ed. 1892) and 
Reminiscences (1878); Chambers’s Traditions (182.5, 
1912); Drummond’s Old Edinburgh (1879); R. L. 
Stevenson’s Edinbwgh • Picturesque Notes (1878); 
Grant’s Old and Ncio Edinburgh (1880-82); Lees’ St 
Giles (1889); Mrs Oliphant’s Edinburgh (1890); 

Harrison’s Edinburgh Houses ( new ed. 1898 ) ; Geddie’s 
Romantic Edinburgh (new ed. 1911); Bone’s Edin- 
burgh Revisited (1911); and the many volumes of the 
Old Edinburgh Club. 

The University op Edinburgh, the youngest 
of the Scottish universities, is in a very special 
manner the child of the Reformation. In 1561 the 
town council moved in the matter, and erelong 
obtained from Queen Mary a grant of the ruins of 
the Kirk-of-Field, an old collegiate church. Civil 
war retarded the project, but in 1582 the town 
council obtained a charter from King James author- 
ising it to establish a college ; it was at the same 
time empowered to recover a sum of 6000 merks 
Scots, which had been left as far back as 1558 by 
Robert Reid, Bishop of Orkney, for the purpose of 
founding a college in Edinburgh. The college was 
opened in 1583 in very humble buildings and on a 
very small scale, its staff consisting of one regent, 
Robert Bollock, a young scholai brought from the 
college of St Andrews, with one assistant. In 1587 
the staff was increased, Bollock becoming principal 
and professor of Divinity, with four regents, who 
each taught all the subjects of the curriculum, and 
conducted students through their four years’ cour.se. 
Such the college continued, without much material 
change, until the beginning of the 18th century ; 
It was principally a school for training tlie Scottish 
Preshy teiian clergy, although many of the Scottish 
nobility also attended its classes. In 1708, how- 
ever, under the enlightened guidance of the prin- 
cipal, William Carstares, the regents became pro- 
fessors, teaching but one subject, and a possibility 
was opened up tor a great extension of the scope of 
the college. In 1724 a beginning was made of a 
medical faculty, when Alexander Monro became pro- * 
fessor of Anatomy ; other chairs in the same faculty 
rapidly followed, and with such teachers as Monio, 
Cullen, and Gregory, the fame of the school soon 
rose. The reputation of tlie university was ex- 
tended when, towards the close of the 18th century, 
Dr Rohertson became principal, and Dugald Stewart 
and John Playfair drew students in crowds. Before 
the end of the 19th century the number of students 
had reached 3500, and declined to about 3000 ; in 
1912 there were again 3500; in 1923 about 4400, 
1600 each in arts and medicine. There are some 
15,000 members of the General Council. 

The great influx of students during Principal 
Robertson’s time rendered an increase of college 
accommodation absolutely necessary, the growth of 
numbers having been met up to this time by build- 
ings erected from time to time by the town council 
from city funds, or by the generosity of private 
donors. In 1789 the foundation of the present 


university buildings on the South Bridge was laid. 
The French war led to a withdrawal of goveninieiit 
grants and consequent delay. Robert Adam’s plans 
were modified by W. H. Playfair, who in 1828 com- 
leted the building but for the dome, added in 1 887 
ySirR Rowand Anderson. Augmented nurnl>ers, 
especially of the medical classes, called for a further 
increase of buildings, and a separate medical school 
was built in 1878-88, with a Physiological Laboia- 
tory (1901). In 1887-1906 a students’ union A\a.s 
built ; and in 1888-97 a college ball was erected at 
the expense of Mr M‘Ewan, IM-P. for one of tlie 
divisions of the city Other university buildings ai e 
tlie Reid Music School (1858) and the John Ushei 
Public Health Institute (1902). In 1906-7 the old 
High Scliool (later a fever hos])ital) and the old 
Surgical Hospital weie converted into Engineeiing 
and Natuial Philosophy Depaitments. The Agri- 
culture, Forestiy, and Entomology Departments 
are in George Squaie, the Department of Mathe- 
matics in Cliambeis Street. A site for scientific 
departments has been acquired near Libei ton, and 
chemical and other laboiatories and lectin e-roonis 
have been erected from 1919. 

From its foundation in 1583 down to 1858 the 
university was entiiely controlled by the town 
council, which in its early days_ was much guided 
in its choice of teachers by the city clergy. It vas 
felt, however, that it had outgrown its original 
constitution, and after a Royal Commission had 
leported, the Universities (Scotland) Act, 1858, 
made the university of Edinburgh a coiporation 
‘consisting of chancellor, rector, princixial, pro- 
fessors, registered graduate.s and alumni, and 
matriculated students.’ Its government Avas vested 
in a Senatus Academicus, subject to the revieAv of 
a University Court representing the iiiiiversiiy 
authorities and the towui council of Edinburgh. 
The pow'ers of the court have since been increased. 
The patronage of chairs w^as in some cases vested 
in the crowm ; so far as it remained with the 
tow'n council, it w'as transferred to seven curators, 
four appointed by the towm council and three 
by the University Court. The Lord Rector is 
elected by undergraduates. A Btudeiits* Repre- 
sentative Council w'as founded in 1884 as a means 
of expressing the opinion of the body of students 
on university matters. Since 1918 the Geneial 
Councils (chancellors, professors, members of the 
University Couits, and graduates) of Edinbuigh 
and the other Scottish universities conjointly elect 
tliiee members of parliament. 

Among the alumni of the university are numbered 
Drummond of Haw'thornden, Samuel Rutheifoid, 
Hume, Blair, Akenside, Goldsmith, James Thomson, 
John Home, Bosw^ell, Thomson of Dudding.ston, 
James Bruce, John Leyden, David Mallet, Mungo 
Park, Lord Dundonald, "Hutton the geologist, Walter 
Scott, Bi ougham, Cockbnrn, Lord Palmerston, Earl 
Russell, Carlyle, Darwin, Sir Richard Ow'en, Balfour 
Stew'art, Clerk Maxw'ell, Cooke the electrician, 
Robertson of Brighton, J. F. McLennan, Joseph 
Thomson, Barrie, Crockett, R. L. Stevenson, and 
Sir James Dewar ; while of its famous principals and 
professors may be mentioned Leighton, Carstares, 
Robertson, Maclaurin, Dugald Stew'art, Adam 
Ferguson, Hugh Blair, Thomas Biwn, Joseph 
Black, Robison, Leslie, J. D. Forbes and Edwaid 
Forbes, Charles Bell, John Playfair, Sir William 
Hamilton, John Wilson, J. F. Ferrier, Thomas 
Chalmers, the Monro.s, David and James Gregory, 
Cullen, Christison, Syme, Simpson, Lord Playfair, 
Goodsir, W. E. Aytoun, Brewster, Lister, Masson, 
the Geikies, P. G. Tait, Sir W. Turner, D. F. Tovey. 

The university comprises the Faculties of Art*-, 
Science, Divinity, Law, Medicine, and Music. The 
university recognises as qualifying for its degiees 
the lectures of a large body of distinguisbed 
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extra-mural lecturers ; distinct degrees are granted 
by the Royal Colleges of Physicians (q.v.) and 
Surgeons ( q, v . ). 

Libraries, Museum, Societies . — The University 
Library originated in a bequest of books made in 
1580 by Clement Little to the town and church of 
Edinburgh. This little library, consisting of about 
300 volumes, was transferred by the town-council 
to the college on its opening. It has gradually 
increased. From 1709 it enjoyed the right of 
receiving every book entered in Stationers’ Hall, 
but a composition of £575 per annum in lieu 
of the privilege was accepted in 1837. The Uni- 
versity Library contains about 300,000 printed 
volumes, and 8000 volumes of MSS. The univei- 
sity also contains subsidiary libraries, such as the 
Theological Library, the Humanity Class Library, 
<S:c. The Natural History Museum was established 
iu 1812, and received a government grant of £200 
per annum. It was in 1854 transferred to the new 
Museum of Science and Ait, now the Royal Scottish 
Museum, where it forms a Natural Histoiy Depait- 
inent. The Anatomical Museum, now exhibited in 
a fine hall in the new Medical School, was founded 
by the town council and the Senatus Acadeniicus 
in 1826. The Botanical Museum is stationed in 
the Botanic Garden, which is in connection with 
the university, as is the Royal Observatory on 
Blackford Hill. The numerous societies for literary 
or scientific discussion play an important part in 
the tiaining of the studenrs. The Speculathe 
Society was founded in 1764, and the Royal Medi- 
cal in I 737 . The Dialectic, Scots Law, Diagnostic, 
Pliilomathic, and Celtic constitute the Associated 
Societies of the university. Apart fiom the Cai- 
negie Tiust, the univeisity has some 100 buisaiies, 
about SO scholarships, and several fellowships. 

There are histories by Bower (1817-30), Dalzel (1862), 
Sir A. Grant (1881), and John Hariisoii (1886). 

Edinburgh Review, the great Whig ‘buff 
and blue ’ quarterly, was started in Gctober 1802 by 
a knot of young men living in the northern capital, 
the principal of whom were Jeffrey, Sydney Smith, 
Horner, and Brougham. So much was secrecy felt 
or believed to be necessary to the success of the 
undertaking, that, according to the account which 
Lord Jeftrey gave to Mr Robert Chambers in 1846, 

* the dark divans " of the reviewers were held for 
some time ‘in a dingy room of Willison’s print- 
ing-office in Craig’s Close,’ to which each repaired 
alone, and ‘by back approaches or different lanes.' 
Of the first number, 750 copies were printed : the 
demand exceeded this limited supply; 750 more 
were thrown off, and successive editions followed. 
In 1808 the circulation had risen to about 9000, and 
it is believed to have reached its maximum — ^from 
which it has declined — in 1813, when 12,000 or 
13,000 copies were printed. The pay of contributors 
was at first ten guineas a sheet, but shortly after 
‘ the minimum^ says Jeffrey, ‘ was raised to sixteen 
guineas, at which it remained during my reign. 
Two-thirds of the articles were, however, paid much 
higher, averaging, I should think, from twenty to 
twenty-five guineas a sheet on the whole number.' 
The original publisher was the well-kno\^Ti Con- 
stable. To Sydney Smith, editor of the first three 
numbers, succeeded Jeffrey (1803-29), Macvey 
Napier (1829-47). Empson (1847-52), Cornewall 
Lewis (1852-55), Henry Reeve (1855-95), Arthur 
Elliot (1895-1912), and Harold Cox. The in- 
fluence of the Edinburgh Eevi&w in developing and 
strengthening the political convictions of the Whig 
party cannot be overestimated ; but its power was 
even more visible, certainly more immediately pal- 
pable, in literature. Amid the feeble and effete 
periodicals of the day it burst like a bombshell. 
The keenness of criticism, the sharpness of wit, the 
jtarilliancy of style, the vigour of mind and compre- 


hensiveness of knowledge exhibited by the writeio 
excited amazement and fear in the woild of letters ; 
and although, in the case of Wordsworth, Southey, 
and other writers of a certain school, unfairness of 
a flagrant kind V’as undoubtedly exhibited and 
IDersevered in, yet impartial justice was, on the 
whole, administered. Since Jeffrey’s dav the most 
brilliant contributor was Lord Macaulay. The 
Edinburgh Eevieio is now published in London, 
bee Correspondence of Macvey Napier (1879). 

Edinburghshire, or Midlothian, a Scottish 
county, extending 12 miles along the low southern 
shore of the Iirth of Forth. The greatest len<^th 
from east to west is 36 miles ; its greatest breadth, 
24 ; and its area, 367 sq. m. The surface has a 
general soutlnvard rise to the Pentlands, culmiiiat- 
mg in Scald Law (1898 feet), and the Mooifoot 
Hills, whose highest point is Blackhope Scar (2136). 
Intermediate eminences are Arthur’s Seat (822), 
Blackford Hill (500), Corstorphine Hill (520), 
Ciaiglockhait (550), the Braid Hills (698), and the 
Dalmahoy Crags ( 800 ). The streams— Esk, Water 
of Leith, and Almond— all flow to the Forth, with 
the exception of Gala Water, which luns to the 
Tweed. The geology is most interesting, the locks 
m the Moorfoots being Lower Silurian ; of the 
Pentlands, Upper Silurian and Lower Old Red 
Sandstone, the latter consisting chiefly of volcanic 
rocks ; and of the plains, Carboniferous, with con- 
temporaneous and subsequent or intrusive igneous 
rocks. Coal has been laigely mined for tliiee cen- 
turies; and iionstoue, oil-shale, and fiieclay are 
also raised. There are large quariies of sandstone 
at Craigleibh (q.v.) and elsewlieie. Agricultuie is 
highly advanced, though only 57 per cent, of the 
entire area is in cultivation. Near Edinbiiigh 
are laige uiaiket-gaidens ; and on the Esk and 
the Water of Leith tlieie are paper-mills. The 
county, with Peeblesshire, retuins two members 
to pailiament, and contains the burghs of Edin- 
burgh and Musselburgh, besides the police-burghs 
of Dalkeith, Bonny ligg, Lasswade, Loanhead, and 
Penicuik. Pop. (1801) 122,597; (1841) 225,454; 
(1881) 389,164; (1911) 507,666; (1921 ) 506,378. 
Midlothian’s four battlefields are Roslin, Pinkie, 
Carbeuy Hill, and Rullion Green ; its antiquities 
include the Catstane, the Homan lemaiiis of 
Inveresk and Cramoncl, Roslin Cliapel, and the 
castles of Boithwick (q.y.), Crichton, Craig miliar, 
&c. It is rich, too, in fine and interesting man- 
sions, described in Small’s Castles and Mansions of 
the Lothians (2 vols. 1883). 

EdisoUf Thomas Alva, a notable American 
inventor, was boin at Milan, Ohio, 11th February 
1847, but his early years were spent at Port Huron, 
Michigan. His father was of Dutch, and his mother 
of Scottish descent ; the latter, having been a teacheiv 
gave him what schooling he received. Edison was 
a great reader in his youth, and at the age of twelve 
he became a newsboy on the Grand Trunk Line 
running into Detroit, and began to experiment in 
chemistry. Gaining the exclusive right of selling 
newspapers on this line, and purchasing some old 
type, with the aid of four assistants he iirinted and 
issued the ^and Trunk Herald, the first newspaper 
printed in a railway train. A station-master, in 

g ratitude for his having saved his child from the 
ont of an advancing train, taught him telegiaphy, 
in which he had previously been greatly interested ; 
and thenceforward he concentrated the energies of 
a very versatile mind chiefly upon electrical studies. 
He invented an automatic repeater, by means of 
which messages could be sent from one wire to 
another without the intervention of the operator* 
He developed liis system of duplex telegraphy while 
a telegraph operator in Boston, but it was not entirely 
successful until 1872. In 1871 he became superin- 
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tendent of the New York Gold and Stock Company, 
and here invented the printing-telegraph for gold 
and fetock quotations, for the manufacture of which 
he established a woikshop at Newark, N.J. He 
lemoved to Menlo Park, N.J., in 1876, to West 
Orange, N J., in 1887. His inventive faculties get- 
ting full play, he took out over fifty patents in con- 
nection with inipiovenients in telegiaphy, including 
the cjuadruplex and sextuplex systems ; the carbon 
telephone tiaiisniiiter ; the megaphone, for magni- 
fying sound. Thence also emanated his Plionogi aph 
(q.v.), a form of telephone, and vaiious practical 
adaptations of the electric light. His kinetoscope 
(1894), a development of the Zoetiope (q.v.), led 
in turn to the Kinematogiapli (q.v.). His jdant 
foi the magnetic lednction of lean iron oies, suc- 
cessful as an invention, was a commercial failme. 
He then turned his attention to Portland cement, 
the casting of houses in moulds, and a storage 
battery, and later to vaiious kinds of chemical 
plant. The numbei of his patents runs into 
tliousands. He is a Commander of the Legion of 
Honour. See Lives by W. K. L. Dickson (1894) 
and by Dyer and Martin (1910), and the articles 
Phonogeapii, Telephone. 

Edmonton* now an urban district of Middle- 
sex, lOi miles NNE. of Liveipool Street Station. 
Lamb spent his last years here ; here, too, is the 
‘Bell,* where John Gilpin did not dine. Pop. 
67,000. 

Edmonton, capital of the Canadian province of 
Alberta, stands on both sides of the Sa.skatcliewan, 
and is on the Canadian National Railway and the 
Caiiaclian Pacific, 793 miles NW. of Winhiiieg, and 
*945 E. of Prince Rupert. Its pojuilatiori giew 
from 4000 to 58,821 (1921). It has, besides hand- 
some parliament hniklings and the univeisity of 
Albeita, numerous churches, hanks, and schools. 
The city owns its electric light and powei, stieet 
railway, teleplioi>es, waterworks, incinerator, sewer- 
age, aiid gas-system. Theie are 20 coal-mines in 
the neighbourhood, and the town is the centre of 
the fur-trade and of a vast area of magnificent 
agricultural land. See Alberta. 

Edmund, king of the English from 940 to 946, 
conquered Mercia and the five towns of the Danish 
confederacy in 941 or 944, and also Cumbria, which 
be entrusted to Malcolm of Scotland, on condition 
that he should be ‘ his fellow- worker by sea and 
land.* He was slain by an outlaw. 

Edmund, for his bravery surnamed IRONSIDE, 
king of the English for seven months of 1016, was 
a son of Ethelied the Unready, and a lialf-brother 
of Edward the Confessor. He was chosen king 
by the Londoners on his father’s death U016), 
while 'Cnut was chosen king at Southampton by 
the Witan generally. Edmund hastily levied an 
army in the western shires, twice defeated Cnut, 
raised the siege of London, crossed the Thames, and 
again twice routed the Danes. But at Ashingdon 
(q.v.), after a desperate battle that raged all day, 
he was utterly defeated, and an arrangement was 
entered into by which England was divided between 
the two kings, Cnut obtaining possession of Mercia 
and Northumbria, while all the south and the 
headship fell to the share of Edmund. It was 
Also agreed that on the death of either the survivor 
was to succeed him. A few weeks after this agree- 
ment Edmund died, November 30, 1016 — ^by foul 
play, many thought. 

Edmuud, St, the last king of the East Angles, 
was born about 841, and reigned from 855 to 870. 
'Of Continental Saxon birth, it is said he was 
adopted by Offa, king of the East Angles, as his 
heir. Scarcely anything is recorded of his reign 
until the Danish invasion of 866-870. After his 
men had been defeated by the Danes, he was slain 


because he refused to abjuie his faith. Thii ly -three 
yeais after, his remains were translated from Hoxne 
to Biiiy St Edmunds. See Life by Thompson ( 1891 ). 

Edmund, St (Edmund Rich), Aiclibishoj> of 
Canterbury, was born at Abingdon about 1175, 
studied and taught at Oxford and Pans, acquire*! 
fame as a preacher, was commissioned by the ])O ])0 
to preach the sixth crusade througliout England, 
and in 1233 was a])pointed Aichhishop of Canter- 
bury. He attached himself closely to the national 
party, and though personally gentle and self-deny- 
ing, even threatened Henry III. with excom mum- 
cation if he did not dismiss his foreign favourites. 
But Henry managed to nullify Edmund’s authoiity 
by a resident papal legate; and the aich bishop 
retired in 1240 to Fiance, where he died in the 
same year. See Life by Wallace ( 1893). 

Edmunds, George Franklin, senator, hom 
at Richmond, Vermont, in 1828, sat in the state 
legislature in 1854-59, in the slate senate in 1861-62, 
and in 1866-91 in the United States senate, of which 
he was president pro tempore after Mi A i thin 
became president of the United States. He took 
part in the pioseoution of President Johnson, and 
was author of the ‘Edmunds Act’ (1882) for the 
suppression of polygamy in Utah. 

Edom (Heb., ‘led’) is given in Genesis as the 
surname of Esau, who, after leaving his father’s 
house, went with his family to ‘ Mount Soil*,’ which 
he took from its earlier inhabitants, the troglodyte 
Horites. The name Seir or Edom was aiiplied*^ to 
the whole countiy extending from the Dead Sea 
southwards to the Gulf of Akaha, and bounded on 
the NE. by Moab. The mountains of Edom arc 
steep, bare masses of chalk and porphyry, hut to 
the east stretched a plateau favourable to vine- 
growing and tillage. On this side of the counliy 
lay the chief town, Petra or Bela, on the eastein 
slope of Mount Hor, and also Maou ( Maan ), Bozrali 
(BiiseiraU), and the seaports Elath and Ezion-geber 
on the Gulf of Akaha The Edomites, recognised 
by the Israelites as near of kin, had attained to 
settled life and independence before them. The 
Edomites weie coinjiiered by Saul and subdued by 
David, and were rejieatedly subject to Judah. After 
the fall of the kingdom of Judah they became 
masters of southern Palestine, hut were defeated liy 
Judas Maccahieus, and sulidued by John Hyicamis 
about 126. From about 300 B.C. the eastern pait 
of Edom, with the capital Bela (Petra), had been 
in the hands of the Nabateans. After 120 the 
western part (Idumcea) was held by Jewish gover- 
nors, one of whom, Antipater, an Iduimean, tluongli 
C£esar’s favour, became piocurator of all Jncleea; 
his son was Herod the Great (q.v.). Bee Petra. 

See Palmer, The Desert of the Exodus (1871); De 
Luynes, Voyaue (T Exploration d, la Mer Morte (1874); 
Libbey and Hoskins, The Jordan Valley and Petra ( 1905 ) ; 
Forder, Petra, Perea, Phxnicia ( 1923 ), 

Edrioplltlialmata^ a section of higher Crus- 
tacea (q.v.), including the simpler and more piimi- 
tive forms, in which the eyes are sessile, not stalked. 

Edrt st9 or Idrisi, Arab geographer, born at Ceuta 
in 1100, of a family that had governed INIalaga, 
traced bis pedigiee up to Fatima, the daughter of 
Mohainrirea. He travelled in Spain, Barbary, and 
Asia Minor, and settled at the court of the en- 
liglilenecl king of Sicily, Roger II., for whom he 
made a silver map of the world and a celestial 
sphere. Roger invited him to write a descriiition 
of the earth founded upon direct observation, send- 
ing travellers on journeys of exploration for the 
pu^ose. The Description of the World, or ‘ Book 
of Roger,’ \yas not completed till 1154. Unequal in 
its execution, and better for Western than for 
Eastern lands, it nevertheless stands in the very 
first rank of medieval geographies. An abstract of 
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it was first edited in Aiabic, veiy inaccurately, at 
Eonie in 1592 ; the paits on Africa and Spain weie I 
edited in 1790-1818, and some parts (by Dozy and 
otlieis) since 1866. The Fierich tianslation of the 
whole (18.36-40) by Jaubeit is not very satisfactory. 
Ed list wrote also on medicine and morals, and 
made verses. He died about 1165. 

Education* The three essential elements 
included under the concept of education may be 
expiessed m the following statements: (1) it 
deals with an organism ; (2) it is deliberate and 
systematic ; (3) it uses an organon or instiument — 
knowledge. Most of the definitions of education 
contain the word development. Now development 
implies an organism, for only an organism can 
develop. The fiist datum of education, then, is 
that the person to be educated — whom, for the sake 
of convenience, we shall call the educand — is an 
oiganism, and accordingly must develop after the 
laws of his own nature. It would almost appeal, 
therefore, as if the educator were balked at the 
veiy thieshold. If the educand must develop 
according to the laws of his own nature, what is 
the use of an educator ? The usual answer is given 
in the form of a metaphor. The educand is com- 
pared to a plant, and it is pointed out that while 
the acorn cannot develop into any other tiee than 
an oak, it may be turned into either a sound and 
well-developed oak, or into a stunted and decrepit 
one. Seeds must develop according to the laws of 
their own nature, and theie is still room for the 
gardener- The educand is born into the woild 
a bundle of potentialities which demand certain 
conditions before they can realise themselves. The 
educator can see that these conditions are presented, 
and by varying the conditions he can, within limits, 
deteimine the nature of the resulting reactions 
between the educand and his environment ; can, in 
fact, modify the development of the educand. He 
cannot interfere with the laws of development 
inherent in the educand, but he can so manipulate 
the enviionment that these laws shall lead to results 
■ditterent from those that would follow were the 
conditions left unchanged. There aie the two 
elements in the problem — the educand’s original 
endowment, and the environment into which he is 
born. The educator must take the first as given ; 
the second he can manipulate to a certain extent. 
This is the usual proceduie of the educator: he 
modifies the enviionment in which the educand 
lives. 

The possibility of modifying the original endow- 
ment of the educand introduces the problem. of 
heredity. It would appear that this is a foice that 
cannot be manipulated directly by the educator. 
The more he knows of the laws of heredity, and the 
greater knowledge he can acquire of the hereditary 
endowments of the educand, the better ; but the 
present state of scientific opinion on this subject 
is strongly against the view that the educator can 
manipulate heredity in dealing with the educand 
here and now before him. The balance of evidence 
is certainly strongly against the transmission of 
characteristics acquired during the life of the in- 
dividual ; so education cannot hope to have the 
cumulative power that it might have claimed had 
the decision of the biologists been otherwise. Sir 
E. Ray Lankester tells us that ‘educability can 
be transmitted — it is a congenital character ; but 
the results of education cannot be transmitted.' 
Still, he adds the comforting words: ‘To the 
educable animal the less there is of specialised 
mechanism transmitted by heredity the better. The 
loss of instinct is what permits and necessitates 
the education of the receptive brain.’ In fact, the 
educator finds compensation in discovering that it 
is now generally lecognised that many of the traits 
tnat were formerly supposed to be transmitted by 


what may be called bodily heredity aie really 
tian&mitted by what it is becoming usual to call 
social heredity. The powei that was supposed to 
leside in lieietlity is now tiansf erred to the enviion- 
ment. We act like our fathers not because we have 
inheiited fiom them, but because "we live with them 
and uiidei the same conditions. With regard to 
congenital qualities, no change lias taken place ; 
the accepted view is that chaiacteiistics acquiied 
during the life ot the individual aie passed on not 
by bodily lieiedity but by social. What is taken 
from the educator wdth the one hand is restoied to 
him with the othei, since he is able to a consideiable 
extent to manipulate the environment. 

In the state of nature the development of plants 
and animals is determined by external conditions, so 
that Nature herself may be legaided as an educatoi . 
There is a substiatuni of truth in Mark Twain’s 
whimsical view that a caulifiower is only a cabbage 
with a college education. But here we come to oui 
second essential in the connotation of education. 
It must be delibeiate ; in other wmrds, theie must 
be a deal intention to educate. Mere evolution is 
not education. We do not educate the tadpole 
into the fiog, nor do we speak of Natuie as 
educating a paiticular piece of elevated land into 
a watershed. In a wide sense, the teim education 
may be made to include all the piocesses and all 
the influences of social life, in so far as these 
modify human development ; but in this case we 
assume a purpose behind natuie and society. The 
human race may be said to have been undergoing 
education from the palaeolithic period, and even 
from an eailier stage. But in using the term in 
this sense we imply that Nature herself is the 
educator, oi lepiesents the educational purpose of 
some cosmic power. So with the ordinary education 
that lesults from the mere piocess of living in 
society, the licking into shape that comes fiom 
oidinaiy experience. We do not usually call this 
education, because there is no deliberate intention 
in the process. When the millionaiie’s son in 
Killing’s Courageoxis was cairied off by 

accident for a long experience of the haidships of 
deep-sea fishing, he was certainly educated ; but the 
piocess could hardly be correctly called education, 
since neither millionaiie nor fishermen had any 
educational purpose. The term might be rightly 
applied had the millionaire delibeiately contrived 
to send his son away into this w^holesome en- 
viionment. In this case the millionaiie would 
have been the educator, the son the educand, and 
the fishei men merely the means of carrying out the 
educator’s purpose. In point of fact, education is 
always a bipolar piocess, the educator being ac the 
active pole and, the educand at the passive. From 
this it is not to he inferred that the educand is to 
be intrinsically passive. Indeed, one of the chief 
functions of the educator is to stimulate the 
activity of the educand. Still, so far as the piocess 
is regarded as educational, the educator always 
stands at the active pole. It is true that in the 
educative process between a given educatoi and 
educand there may be, and usually is, a gradual 
interchange of activity between the two poles. In 
so far as the educand merely reacts to the educator’s 
stimuli in such a way as to he educated, he is 
educand and nothing more. But in so far as the 
educand comes to take a share in the educative 
piocess, to see what the educator is aiming at and 
to help deliberately to secuie that aim, he becomes 
to that extent his own educator, and thus reduces 
the educational activity of the external educator. 
The leally successful educator is he who by thus 
leading the educand to take up the woilc renders 
himself unnecessary. It is clear that even in self- 
education the piocess does not cease to be bipolar. 
When the educand takes himself in hand and be- 
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comes his own educator, using teachers and otlieis 
as means towaids his ends, he has still within 
himself the two aspects : from one point of view he 
is still educand, though the educator happens to be 
himself. The process lemains bipolar. 

The third essential element in the connotation 
of education is the use of knowledge as an 
instninient. That we use knowledge for this 
purpose has been long recognised, for the work of 
the school is very generally regarded as the com- 
munication of knowledge. The teacher has been, 
and is, generally accepted without question as an 
educator. This is stiikingly illiistiated by the 
fact that for so long we have been content to use 
one teim^it^i^ as the coirelate of the two distinct 
terms teacher and educator. It is only now, when 
we aie beginning to analyse educational processes 
with some degree of care, that the need for an 
accuiate correlate to educator has diiven us to 
adopt the term educayid. But in the development 
of educational theory the view of the function of 
knowled<re has mateiially changed. Originally the 
communication of knowledge was regarded as the 
supplying of the educand with infoimation that 
was essential to him. He had to know certain 
things in older that he might conduct himself 
wisely in the environment in which he found 
himself. This is what is implied in the somewhat 
esoteric definition of education as the process hy 
which the educand absoibs and is absorbed by 
the environment. _ As a result of this process the 
educand adapts himself to his surioundings, which 
lends some jiistilication to those writers who regaid 
education as a means of adjustment to vaiying 
conditions. By-and-by, however, knowledge began 
to be valued for its own sake, apart from any use 
to which it could he applied, and this disintei’ested 
view has much to recommend it. But it gradually 
led to a curious misunderstanding of the i elation 
between knowledge and power. Obviously know- 
ledge of our environment is power. But when studies 
had become greatly elaborated, their subject-matter 
ceased to have any connection with the practical 
affairs of life, and therefore the studies lost their 
X>rima facie claim to rank as power-givers. Natu- 
rally, the school people who spent their lives in 
acquiring and communicating this abstruse know- 
ledge did not see their way to admit the practical 
worthlessness of their acquirements. They there- 
fore hit upon the theory that subjects have to be 
studied, not for the intrinsic value of the knowledge 
they supply, but for the tiaining effect on the 
niind. Certain subjects are to be studied for the 
intrinsic value of the subject-matter, and certain 
others for the training to be obtained in the process. 
This view is usually known as the doctrine of 
‘formal training.’ It has had its day, but is now 
generally discredited. Herbert Spencer used the 
law of parsimony as an argument against it, 
maintaining that it is contrary to the laws of 
nature that we should have to learn one set of 
subjects for the sake of acquiring knowledge, 
and another for the sake of training the mind. 
This is hardly convincing ; but the careful investi- 
gations of such writers as E. L. Thorndike have 
made it clear that while there is a certain amount 
of transference of power from one subject to 
another, the amount of this transference is in direct 
proportion to the number of elements that are 
common to both subjects. It cannot be denied 
that the careful study of any subject will to 
some extent train the mind, but it is no longer a 
tenable position that certain subjects should be 
chosen for the sake of training alone, quite irre- 
spective of the value of the subject-matter. The 
old faculty^ psychology gave some support to the 
‘ formal-ti’aining ’ theory ; but with the recognition 
of the essential unity of all mental process, it has 


become clear that it is not leasonable to set apart 
special studies iii order to cultivate special laculties 
of the mind. On the other hand, it is admitted lliat 
theie are ceitain geneial ways of regarding things 
that may be tiansfened from one kind ot mental 
activity to anotliei. Professor W. C. Bagley, for 
example, maintains that certain ideals of such 
things as neatness, accuracy, perseverance, may be 
acquiied m dealing with one subject, and yet be 
applied to otheis. In this attenuated foiiii the 
doctiine is geneially accepted. 

What gave a certain stiength to the ‘foimal- 
training’ doctiine was the unreasonable faith many 
people showed in the powei of mere knowledge. Pacts 
were regarded as of value merely as facts. ^ If ci am- 
ming means the acquiiing of facts, then cram, cram,’ 
said a distinguished teacher, with a full knowledge 
of the opprobiium attached to cram. Op])osed to 
this view was that of ‘diawing out,’ largely ba.se<l 
upon etymological grounds. Consideiable confusion 
sometimes prevails in educational writing with i*e- 
gaid to this diawing-out piocess. Sonletinies it 
is rightly conlined to the diawing out of latent 
powers, but not infrequently it is applied to the 
elicitation of knowledge. It is forgotten that we 
cannot draw out what is not theie. The mind 
must he nurtured as well as exercised. 

Education may be regaided from many points of 
view'. It may be considered in connection with 
vaiious categories. With regard to the incidence 
of the personality of the educator, W'e have direct 
or 'indirect education. When the personality is 
exercised without the inteivention of books, or 
studies, or the manipulation of environment, W'e 
have obviously the cliiect form. When we have 
education classed as material and formal, w’e are 
dealing under the category of the value of know'- 
ledge as intiinsic and as means of training. The 
distinction between positive and nerjatioc education 
is based really on Kousseau’s view that W'e must 
not interfere wdth the couise of nature. We must 
learn how' wisely to lose lime. He regauls as 
positive education all those forms that seek to 
modify the development of tlie educand at the will 
of the educator, apart fiom consideratioms of the 
natural development of the human being. The 
Phoebelians, with their definition of education as 
‘ a passivity, a following,’ are clearly exponents of 
negative education. One is apt to think of Comte 
in connection wdth the positive form, hut the 
Comtist view of education is repieseiited hy the 
term integral. It is difficult to suggest an inofiensive 
correlate to integral. The obvious term fractional 
represents an ideal that no one would l»e w'illing 
to accept. Perhaps sectional is the least irritating 
term. Integral education does not mean that 
everybody should be taught everything, though 
this is the only meaning that M. Jules Simon can 
take out of the term ; but that the body of know- 
ledge presented to the educand should be thoroughly 
organised. Instead of being a thing of shreds anil 
patches, it is to be woiked up into a 'whole, in 
which each part is organically related to all the 
others. The ideal is excellent, but the Comtists 
have gone but a little way tow^ards its realisation. 
Specific and general are the two terms that result 
from the consideration of education under the cate- 
gory of the use to be made of it. In some cases the 
purpose of education is to produce a certain type of 
man. Thus seminarist education is specific. 6n the 
other hand, education may have as its aim the 
production of a mere all-round man — one W'ho is 
prepared in a general way in all directions, without 
any bias for any particular walk in life. The 
non-professional parts of education at the uni- 
versities illnsti*ate the general form. A vei*y in- 
teresting category under which education may be 
considered is that of the agent by whom it is 
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conducted. Huxley speaks of ‘ artificial ’ education, 
meaning the education that is given deliberately 
by men as opposed to that given by nature. All 
education would thus be either natural or artificial. 
But as the term natural is often used in educational 
writings to indicate artificial education when carried 
on in accordance with the laws of nature, there is 
a certain danger of confusion ; so it is sometimes 
suggested that the terms human and cosmic should 
be substituted, the second teim covering all cases 
of education carried on by nature, the world-spirit, 
God, apart from any deliberate share in the work 
by human beings. Lessing’s curious little book on 
The Education of the Human Eace is a treatise on 
cosmic education in this sense. 

We must distinguish between education and 
educational theory. Even in the form of human 
education, in the sense defined above, there must 
have l)eeii education long before there was any 
theorising about it. Letourneau devotes a whole 
chapter to Education in the Animal Kingdom, in 
which abundant evidence is given of more or less 
purposive training of the young. This stage 
conesponds to cosmic education, and the same 
is true of the earlier stages of the education of 
man. It is only when men begin to take them- 
selves in hand, when they deliberately set about 
making themselves different from what they are, 
that true human education may be said to begin. 
In the course of evolution man gradually becomes 
aware of the nature of the process, and begins to 
take a hand in helping it forward. So soon as 
he begins to inteivene in the evolutionary pro- 
cess he becomes an educator, and introduces the 
elements of educational theory. For long the 
theory is very crude, and consists mainly in specu- 
lations regarding the most satisfactory mode of 
producing the best sort of man to fulfil certain 
necessary functions in society. All education 
begins as specific education. 

This preparation for specific work intioduces a 
permanent struggle between the educational ideals 
of the individual and of society. No doubt when 
viewed from the point of view of eternity the two 
ideals coincide, but at the short range of ordina^ 
life it is sometimes hard to reconcile them. Mr 
Benjamin Kidd assures us that the interests of 
society and of the individual are inherently opposed 
to one another ; so we need not be surprised to find 
that there is trouble in meeting the demands of 
the individual and the state with regard to 
education. In the old Greek states, where the 
theory of education practically began, so far, at 
any late, as concerns written records, we find the 
claims of the state predominant. In Snarta the 
individual was entirely subordinated to tlie state ; 
and though in Athens there was greater scope for 
the individual, he was always made to feel that 
in the ultimate resort he belonged body and soul 
to the city. Of the thinkers of that tinie Socrates 
was more individualistic in theory than Plato; but 
Socrates recognises the supremacy of the state, since 
he consented to die in obedience to the laws, even 
while recognising their injustice. Plato regards 
the state as supreme, and goes the length of 
holding that the happiness of the whole may be 
gained at the expense of the parts. Here Aristotle 
vigorously opposes him, and practically sets up the 
organic ideal in which the parts and tbe whole can 
reach full development only when both have free- 
play. In his famous paradox, ' The state is piior to 
the individual,’ he emphasises the interdependence 
of the individual and the state. But though man 
is so constituted that he cannot be himself except 
in a state, it does not follow that he exists for the 
sake of the state. The truth is that the state 
exists for him. If man be regarded by the states- 
man as a mere means to attain public ends, then 


the state can never get the best out of die 
individual. Though in the Eemihlic the citizen is 
throughout subordinated to die state, fiom the 
lowest grade to the highest, yet in the Athens of 
Plato’s time the free citizens certainly regarded 
themselves as ends and not as mere means. The 
wise educator must take full account of the need 
to recognise eveiy educand as an end, though it 
may be necessary also to keep in view his func- 
tion as a means. In the Aii&totelian system the 
educator has to take his ordeis from the statesman, 
since education is a practical science that produces 
materials to be used by another science. Politics 
is architectonic to education. In modern states it 
cannot be denied that this is the principle on which 
education is conducted. In sober truth, the edu- 
cator is subordinated to the statesman. But this 
does not by any means imply that the deteimination 
of the aim of education is to be settled by another 
science. In so far as the statesman interfeies 
with the aim or method of education he ceases to 
be a statesman, and to that extent becomes an 
educator. 

In the ultimate resoit true education and true 
statesmanship cannot but agree that the final aim 
of all education is ‘the self-realisation of the in- 
dividual. Many other aims have been put foi- 
ward— to piepare for complete living ; to secure a 
sound mind in a healthy body ; to produce perfect 
citizens ; to develop children as imperfect human 
beings into perfect human beings ; to secure the har- 
monious development of all the faculties ; to secure 
the adjustment of the individual to his environment. 
Yet each and all of these may be fairly claimed as 
a part of self-realisation. There is, indeed, only 
one of the recognised views of the aim of education 
that cannot be said to be included under the wider 
term, and this is the Herbartian view that the aim 
of education is the cultivation of many-sided 
inteiest. It will be shown that this aim is 
necessary in order to give content to the other. 

Self-iealisation recognises the independence of 
the individual, and at tlie same time does not deny 
the need for a social environment. The individual 
is educated not so much by the state as in the 
state. We must get lid of the idea that in a 
healthy state there can be any antagonism between 
the self-realisation of the citizen and the best 
development of the state. Confusion sometimes 
arises, because it is assumed that self-realisation 
means the removal of all external restiaint. This 
eiTor is implicit in the teim that is sometimes 
used as if it were an equivalent — self-expression. 
Both self-realisation and self-expression imply the 
existence of a self; but the first regards the self 
as a potentiality 130 be developed ; the second, 
as something ready-made, and only seeking a 
mode of expressing itself. Those who aie per- 
tinaciously claiming the light to ‘lead their own 
life* are really working on the self-expression 
ideal. Self-realisation does not necessarily imply 
freedom fiom restraint. Often restraint is of the 
essence of the process that aids in the development 
of the true self, and should be welcomed by the 
educand who undei stands his own ideals. 

It is for metaphysicians and psychologists to 
discuss the possibility and nature of a self; the 
educator is entitled to assume its existence and 
to busy himself about its development. Here 
arises one of the difficulties of self-realisation as 
the educational ideal. There is the implication 
that all selves aie either neutral or are inherently 
good. If we are merely to aid the educand in 
realising the potentialities of his self, we must help 
the bad self to become a perfectly bad self, just as 
we help the good self to become a peifectly good 
self. Self-realisation must therefore be limited by 
the proviso that it is confined to the development 
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of the higher or better self that is possible to each 
oducand. This implies that the educator has to 
take a stronger line in education than at first sight 
appears. He must not only aid the self of the 
oducand in its development, but must select those 
elements in it that are worthy of encouragement, 
and do all he can to suppress the others. It is 
here that the need for the supplementary ideal 
of many-sided interest becomes manifest. Self- 
realisation 13 a somewhat empty ideal. ‘ Realise 
thyself ’ is not a lielpful exhortation by itself. It 
needs to be supported by a reference to the environ- 
ment in which the realisation is to be carried out. 
The presentation of content in an ordeied way is 
an essential part of the work of the educator. The 
communication of knowledge and the manipulation 
of the environment are integial parts of the edu- 
cator’s function. The knowledge communicated is 
valuable for its own sake and also as a means of 
training ; but the ideal on which Herbart laid stress 
was the effect upon the self of the subject-matter 
dealt with. The result is a sensitiveness to certain 
cognitive and affective impressions : the self has 
acquired a permanent interest in certain worthy 
elements that have been selected by the educator. 
Interest which in the educative process has been a 
means becomes as an educational ideal the end. 
Self-realisation remains the final goal of education, 
but many-sided interest supplies the wider ideal 
with the content necessary to make it effective. 

History of Education . — As in prehistoric and 
early historical times all knowledge was in the 
hands of the priests, it is natural to suppose that 
the beginnings of education would be in their 
hands too. At first education would be confined 
to the priestly class themselves, and to those young 
people who were marked out by their birth for high 
estate. It would certainly be to the advantage of 
the priestly class to acquire influence thus early 
with those who were bo be the leaders of the tribe 
or na,bion. With regard to the common people, the 
only education they required was the education of 
life. They learnt by the mere process of living- 
imitation and convention were the forces that 
moulded them into the shape required by the 
society in which they lived. Education would be 
purely specific — the learning of a trade or occupa- 
tion of some sort, with the ordinary social customs 
that went with the corresponding social grade. In 
the ordinary histones of education we usually find 
the beginning some vague generalities on the 
state of education among the early Chinese, 
Egyptians, Indians, and Persians. But we really 
know remarkably little about education among 
those early _ peoples. It is probable that in the 
-case of China that ‘cake of custom’ of which 
Walter Bagehot speaks proved too strong to allow 
of the freedom necessary for further development, 
^nd that education was one of the instruments 
used in the hardening process. The education 
rapidly became literary, and has remained so 
throughout the ages. In India, aud especially in 
Egypt, the history of education is realty inferred 
from the progress of the nation in actual know- 
ledge. While the Egyptians were learning astro- 
nomy and geometry, as testified by the evolution 
-of the pyramid into a time-measuier, they must 
have passed on from generation to generation the 
knowledge as it was acquired. Tliere must there- 
fore have been practical education, and it is un- 
likely that among such intelligent people there 
should be no theory of education at all. It has to 
be remembered that the i)riests owed their power 
to their skill in manipulating the warrior-class ; so 
it is exceedingly likely that they studied human 
nature with great care, and it is only natural to 
suppose that the experienced priests would com- 
municate theii: knowledge of human nature to 


their successor, and this would amount to a theory 
of education since it included a system of manipu- 
lating knowledge in order to produce certain defi- 
nite effects upon individual human beings. >Vitli 
regard to Peisia we have a few vague notes, 
gathered together by Xenophon and stiung out 
into his Cyropcedeia. The schools of justice suffi- 
ciently indicate the geneial ideal of the education 
attempted, and the saying that among the Peisians 
the young weie taught to lide, to tell the truth, 
and to use the bow indicates that there was already 
a disciimiuatioii between moral and physical tiain- 
ing. It is not till we come to Greece, however, 
that we have a full recoid of both theory and piac- 
tice of education. In Spaita and those states that 
followed this type, the education wms specific both 
for slaves and for citizens. Each of the slaves had 
to leain his particular trade ; while the citizens weie 
all trained to the same trade — that of soldienug. 
In states of the Athenian type the education of the 
citizens was still to a ceitain extent specific, since 
every man had to be able to bear arms and to lake 
his share in the government of the state. But 
there was gieatei freedom of individual action 
All had to leain gymnastics for the body and music 
for the soul. But into the teim ‘ music ’ much oi 
little could be read. In Sparta it was confined to 
the uses that could be made of it in waifare and 
the things connected with waifare. In Athens it 
was made to include poetry and literature, and even 
a certain amount of science. Education wms public 
in both types, began at the age of seven, and 'was 
continued to eighteen; though the period fiom 
eighteen to thirty might not unfaiily have been 
also called a period of educational jiroliation. In 
Athens the Sophists arose to meet the demand for 
individual instiuction. They were regarded with 
great disfavour by the more consoi vativo statesmen, 
as tending to sap the old authoiity of the state. 
Aiistophanes and Xenophon had no sympathy with 
them, and did all they could to favour a return to 
the simplicity of the olden times. It is because 
he had this thesis to maintain that we regard 
Xenophon's Cyropcedeia with a certain amount of 
suspicion as a record of what actually was the state 
of affairs in Persian education. In Plato’s Itepuhlic 
and in Ethics and Politics w^e have tlie 

first recorded systematic statements of educational 
theory. In both cases we have the current state 
of Greek education taken as the basis of the 
theory ; though in the case of Plato W’e have this 
used with great freedom as the mere material foi 
an imaginative reconstruction, whereas in the 
case of Aristotle we have the experience of the 
past used as a guide in the logical development 
of a general theory. 

Among the Romans education W'as essentially 
specific. The citizen w^as trained to fulfil his duties 
as citizen whether in peace or in Avar, While the 
great nobles had private tutors for their sons, the 
ordinary citizens sent their boys to schools that 
bore very cleaily the impress of Greek influence. 
On the theoretical side, Roman education is best 
represented in Quintilian’s Institutes of Oratoi^, in 
Avhich an account is given of the education of an 
oiator. profession Quintilian was a trainer of 
orators. But among the Romans an orator Avas 
not a mere maker of speeches. He Avas a man of 
affaii-s, both civil and wmrlike. Before a man could 
hope to be an orator he had to become an all-round 
well- trained man. Accordingly the education of 
an orator resolved itself into general training and 
special. Quintilian considered the educand in all 
ms relations and not merely as an orator, though 
no doubt oratory was the goal of the specific educa- 
tion up to Avhich the general led. Thus it is that 
his Institutes is regarded as one of the classics of 
educatioiL With the introduction of Christianity 
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a different view was naturally adopted. Instead 
of seeking to train men who would be useful to 
the state and capable of governing other men, it 
turned to the spiiitual development of the indi- 
vidual. Men were still to be trained as citizens, 
but of a city not made with hands. The beginnings 
of Cliristian education aie to be found in the 
catecliumenal schools, where neophytes were in- 
sti acted in the doctrines of the faith befoie admission 
to membership of the Church. These schools, at 
fiist very infonnal, gradually developed into defi- 
nite institutions, and are commonly known as cate- 
chetical schools, from the question -and -answer 
foim of the instruction. The natural development 
followed. As Christian dogma became moie firmly 
established and more logically elaborated it de- 
manded more and more intellectual skill to under- 
stand it. Accordingly, there was a differentiation 
between the mere lay pupil and the pupil who had 
capacity and inclination for deeper study. An 
intellectual atmosphere was cultivated, and those 
who aspiied to office in the Church had to give 
evidence of power to deal with the new body of 
doctiiiie. Gradually the schools became the reposi- 
toiies of whatever learning was available at the 
time. As the Roman empire decayed, the distinc- 
tion between the pagan schools and the Chiistian 
would become moie marked, and the inci easing 
oiganisation of the Church would give the Chiistian 
schools an advantage. Gradually schools became 
attached to all the great chuiches and cathedials, 
and the concentration of whatever learning there 
was into church connections became more and 
more maiked. Parallel with this bookish learning 
' went on the practical education of life. There was 
an education of tlie castle as well as of the cloister. 
The soldier, the artisan, and the merchant found 
education for themselves. The hoy of common 
birth but warlike connections received instiuction 
in aims in the castle courtyaid ; as page and as 
squire, the well-hoin was prepared for the duties of 
knighthood; the apprentice was tiained to liis 
craft, and the son of the merchant to business. 

The further development of the bookish side of 
Chiistian education led to the establishment of the 
universities, which were to a considerable extent 
free institutions so far as teaching went, though 
the influence of the Church is manifest in the 
limitations within which the schoolmen did their 
ingenious thinking. It was after five centuries of 
this over -elaborate refinement of thinking that 
the leactiott came in 'the form of the Renaissance. 
The rediscoveiy of the classical literatures must be 
regaided as merely one of the important elements 
of a great movement that signified the bursting of 
the fetters of human thought. It is at this stage 
that the ‘ isms ’ of education begin — the first, very 
naturally, being humanism. As a philosophy of 
life it resolves itself into the claim for free 
development of the individual ; each is to be 
entitled to develop the humanity that is within 
him. The joy of living is to be recognised, and 
artificial restraints are to be remov^. In its 
essence humanism is not necessarily a booldsh 
movement. In fact, part of its creed is a protest 
against the limitations of books, and a plea for 
more life and fuller. In education, however, the 
humanistic movement naturally depended upon 
books to bring back the ideas of the old classical 
times which, seen through the haze of centuries, 
seemed to offer a freer and happier medium of 
life-realisation than could be found in the present. 
But while the early humanists made an extensive 
use of books, it was for the sake of the matter 
they contained. Their aim was not the study of 
languages as such, but the use of language in 
order to get at the thoughts of the writers of the 
classical times. It was not till humanism had lost 


its eaily enthusiasm, and had hardened into a 
complicated system of education, that the claim 
was put forward that the meie classical languages 
as such were the best educational instrument. 
Scholarship in the narrower sense of that word did 
not form an essential part of the oiiginal humanistic 
ideal. The Renaissance schools began m the true 
spirit of humanism. Vittoiino da Feltre's { 1378- 
1446 ) school at Mantua realised the older human- 
istic ideals, and justified them by the very name 
it adopted — ‘The pleasant house.’ The same 
cannot be said for John Sturm (1507-89), whose 
gymnasium at Sbrashurg exemplified the mechani- 
cal degeneiation of the humanistic ideal. With 
him education was mere linguistic. The school 
couise was divided up into the woik of the ten 
classes. Each pupil had to fit into the Piocrustean 
limits of each class, for it was as gieat an offence to 
be in front of the work of the class as to be behind it. 
Yet, such as it was, Sturm’s gymnasium has pioved 
the type on which the German system of secondary 
education has been modelled. It is sometimes 
said that our own English public schools aie the 
lineal descendants of the Strasburg institution ; 
but while there may be an element of historical 
tiutli in the assertion, it must be home in mind 
that our English schools have developed another 
side on which they justly pride themselves. While 
the Continental schools suipass ours in regaid to 
instruction, ouis claim precedence in so far as 
education is involved. Old Sturm would certainly 
not acknowledge the present English public school 
as approaching his ideal. 

What is called realism in education is usually 
regarded as a reaction from humanism. Its usual 
cry is, * Things, not words. ’ It is easy to show that 
it is possible to over- emphasise things quite as 
much as words. The tiuth naturally is that we 
must not— in fact, cannot— separate things and 
woids. The real motto ought to be, ‘Things and 
words in their proper relations.’ Nothing else is of 
any value. Realism is, therefore, a protest against 
veibalism, rather than against humanism. As a 
matter of fact, the humanists are as keen about the 
lealities of life as aie the piofessed lealists. It is 
only a degenerate humanism that lays itself 'open 
to attack on the grounds of verbalism. John Amos 
Comenius (1592-1670), for example, is usually 
classed as a lealist, yet most of his text-books are 
little more than collections of words. It is true 
that he makes a special point of coi relating, as far 
as possible, words and ideas. His Orhis P ictus, for 
instance, consists of a series of words and phrases 
directly connected with a set of pictures, the more 
complicated of which have careful reference-marks- 
It may be just as truly said that he approaches 
things through words as that he approaches woids 
through things. The truth is that there is the 
greatest difficulty in classifying educational theoi ists 
as humanists and realists. We have humanistic- 
realists like Erasmus, sense-realists like Mulcaster 
and Bacon, social-realists like Montaigne. In 
modern times, however, there is a moie definite 
meaning attached to the terms humanism and 
realism. The subject-matter of a school couise 
determines whether it is humanistic or lealistic. 
Matters dealing directly with human interests, and, 
in particular, languages and the fine arts, are 
marked off as humanistic ; while the natural and 
physical and mathematical sciences aie set aparl; 
as the real of realism. The distinction is most 
strikingly made in the conti-ast between the 
German gymnasi&n and realschuZen. 

Natui-alism as a form of educational theory does 
not concern itself specially with instruction at all, 
whether in the form of words or of things, hufc 
rather with the process of living. Rabelais ( 1483- 
1553) is sometimes classed as a humanistie-realist, 
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but he may be equally well ranked with the 
naturalists. The most striking example of natural- 
ism, however, is Rousseau (1712-78), who in his 
ilmile (1762) gave the world a book that has 
probably had more influence on education than 
any other that has ever been published. His 
principle is that man is born good, but is gradually 
corrupted by society. Education consists, therefore, 
in keeping the child free from contamination till 
such times as his character is fully formed. Edu- 
cation is thus negative. The educand is to be 
allowed to develop naturally without any external 
influence. The only book he is to be allowed to 
read is Rohmson Crusoe, and the only people he is 
to be allowed to have communication with are his 
tutor and the people of the house and village, from 
whom it would be impossible to isolate him with- 
out making him practically a prisoner. But the 
tutor is to do all the manipulation of life, and a 
thoioughly artificial system is the result of this 
naturalistic scheme. Naturalism in education is 
now mainly associated with reactions against an 
over-bookish tendency. The athletic side of our 
English schools represents the naturalistic move- 
ment, and several private schools in England have 
been established on professedly natuialistic lines. 

There is a good deal of confusion in educational 
theory about the meaning of the term nature in 
connection with naturalism. It may mean either 
the nature of things or the nature of the educand. 
Obviously the two meanings run into each other, 
and it may not unreasonably be maintained that 
the nature of the educand must necessarily be 
included in the nature of things. But it is 
of some consequence where the incidence of the 
emphasis occurs. It has been claimed, for example, 
that Rousseau is the first writer who has adopted 
what Dr Stanley Hall calls the paidocentric point 
of view — that is, the view that regards the whole 
problem of education from the standpoint of the 
nature of the educand. He must, however, share 
this honour with John Locke (1632-1704), who in 
his Thoughts on Education, an unsystematic but 

gav^^us the first book that makes the c?iild the 
centre of the problem. The Jesuits, too, in their 
educational system made a very definite application 
of the paidocentric view. The idealist writers on 
education, who were powerfully influenced by 
Rousseau, are very much inclined to adopt the 
policy of following nature without analysing too 
closely the connotation of the term. Pestalozzi 
(1746-1827) and Froebel (1783-1852) both base 
their theories on a more or less clear appreciation 
of the idealist philosophy prevalent in their time. 
There is no doubt that if Froebel had been ques- 
tioned whether he proposed to follow the nature of 
the child, or nature in the sense of the nature of 
things, he would have replied that it did not matter, 
as it would be impossible to follow the one without 
following the other. Pestalozzi’s influence was that 
of a prophet rather than a philosopher. He knew 
little about psychology, and produced his remark- 
able results by the sheer force of personality and 
native insight. Froebel was much more systematic 
—too systematic, some of his critics maintain. His 
kindergarten system is built up on a metaphor. 
The school is regaided as a garden and the chil- 
dren as the plants. The teacher has the office of 
gardener. The plant-metaphor is excellent so far 
as it goes ; but it necessarily breaks down, because 
childien, in plain English, are not plants, but some- 
thing much higher. The introduction of the idea 
of s^-consciousness must modify the whole posi- 
tion. However, as a stage in the development of 
true educational theory, Froebel’s work was of the 
first importance, and the later developments of his 
system are on the whole satisfactory. 


The Froebelian position tends to become too 
negative. 'A passivity, a following,’ comes to be 
a rather depressing ideal; so the more positive 
doctiine of Johann Friedidch Herbart ( 1776-1841 ) 
was very generally welcomed. Founding on an 
atomistic psychology that cannot be defended, he 
erected a system of educational theory in which 
the value of nuiture is emphasised as opposed to 
the paralysing view that everything depends upon 
original endowment. It is hardly too much to say 
that Herbal t regarded as possible a process that 
would be named by the older philosophers ‘an 
implanting of faculty ’ in the educand. The 
Froebelians and the Herbartians each over-em- 
pliasise one aspect of the truth. Between the two 
comes Dr Maria Montessori, who gives the Froe 
belian self -activity a practical turn, and applies to 
the education of normal children the lessons she 
learnt in using the motor methods that have proved 
so successful in training defectives. 

The materialists, as represented by La Met trie 
(1709-51), D’Holbach (1723-89), Heivetius (1715- 
1771), and Huxley (1825-95), treat the human 
being as a machine, and in this way simplify 
a great many of the problems of education for 
those who can accept their premises. Herbert 
Spencer ( 1820-1903) represents the evolutioiiary- 
utilitaiian point of view, and his little l) 0 ()k on 
Education, in spite of the criticisms to which it 
has been subjected by educational experts (or 
perhaps because of these criticisms), has piobably 
exercised more influence than any other book on 
education published in English during the 19th 
century. At the present moment educational 
theory has become more consolidated than it has 
ever been before. Tiiere is now a large body of 
views that are generally acceptetl, howovei much 
opinions may ditfer in other particulars. The mosb 
promising line of advance at present appears to be 
in the quantitative analysis of educational i)roblemb, 
and in the experimental work associated with such 
names as Meumann, Dewey, Clapaibde, and Nunn. 
The correlation fonnulse oi Pearson and Spearman 
liold out great hopes. Expert psychologists are at 
present collaborating with experienced students of 
education all over the world, and there is every 
prospect of valuable results. 

England. — By the Education Statute of 1406 
the English parliament had proclaimed the right of 
every man and woman ‘ to set their son or daughter 
to take learning at any school that pleaseth them 
within the return.’ Then in 1410 the Court of 
Common Pleas decided that by the common law 
of England any one had a right to teach. Tlieie 
was thus in England freedom of learning and fiee- 
dom of teaching. The law did not recognise the 
right of the Church to monopolise the licensing of 
teachers. Yet, as a matter of fact, it was for cen- 
turies practically impossible to teach in schools 
without a license from some church official. The 
history of national education in England, from the 
14th century onwards, is largely a record of tlie 
struggles between different religious parties for 
the control of the schools. It has been shown by 
recent investigations that in the last quarter of the 
14th century there was a much more complete 
system of primary, secondary, and university edu- 
cation than had been generally supposed. Through 
the struggles with Lollardy the system as a system 
was broken down, though the eftect of the Lollard 
^irit on the education actually given was good. 
The increased use of the vernacmar and the greater 
freedom of thought were gains for education. A 
siraikr movement marked the great Reformation, 
of which the Lollard movement was the precursor. 
There was an advance in the national ideal of 
education, but this was accompanied by an actual 
set-back to the national system. The new learning 
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was just what was needed to revive the somewhat 
harien teaching of the pre-Reformation schools ; hut, 
unfortunately, a great many of these schools were 
killed off hy a misuse of the legislation of 1547. 
Henry VIIL, and still more Edward VL, used to 
get the credit of founding a great many new schools. 
But Ml A. F. Leach seems to have proved in his 
' English Schools at the Meformatton that in the 
times of these monarchs many more schools were 
suppressed than founded, and that many of their 
foundations are, in reality, merely readjustments of 
foundations that were already in existence. Leach 
tells us that in 1535 there were in England about 
300 grammar-schools, and that most of them were 
swept away through the plundering of the ministers 
of Henry VIII. and Edward VI. It is likely that 
' this is somewhat exaggeiated, and that many of 
these schools had been aheady ruined by the storm 
and stress that accompanied the breakdown of 
medieval learning before 1535. In any case, there 
appears to have been a sufficiently large number of 
schools suppressed by Henry and his son to justify 
Leach in describing them as spoilers of schools 
rather than as founders. In 1563 the Sjieaker of 
" the House of Commons made a striking statement 
of the lack of schools, and yet in 1581 Richard 
Mulcaster gave the assurance that there was no 
cause of complaint regarding the number of schools. 
In point of fact, the Elizabethan peiiod includes no 
fewer than .148 new foundations, and 34 additional 
foundations. James I. followed a liberal policy in 
education, but the troubles of the succeeding reign 
stopped progress ; and though Cromwell inaugurated 
a progressive policy, it was cut short at the Resto- 
ration, and the various restrictions culminating in 
the Act of Uniformity of 1662 brought the grammar- 
schools to low-water mark. It has been said, with 
some truth, that from 1662 to 1870 the grammar- 
schools of the country were totally inefficient. At 
this point we come to a very peculiar phenomenon. 
Of the 3000 endowed schools now existing in Eng- 
land and Wales, no fewer than 1100 weie founded 
between 1660 and 1730. The fecundity of these 
seventy years is traced to the result of Bate's 
case, ill which it was decided that a schoolmaster 
piesented by the founder of the school or by a lay 
atron could not be ejected because he had not a 
ishop’s license. This was a direct encouragement 
to dissenting founders, and to those churchmen 
wlio wished the Church to keep to her proper 
sphere. During the 18th centuiy higher education 
in England was practically dormant, but the period 
was niaiked by a quickening of the public con- 
science with regard to the education of the poorer 
classes. This became more marked towards the 
end of the century, and resulted in the payment 
of the education of the poor at the expense of 
the parish, and in an extended founding of charity 
■schools. 

Real popular education was greatly favoured by 
two movements, that marked the passage from 
tlie 18th century to the 19th. The first of these is 
the establishment of the Sunday-school, which in 
its beginnings was not merely a religious institution, 
and was not confined to children. Secular subjects 
were taught (the school meetings lasted two or 
three hours, not merely one as at present), and 
■sometimes evening-classes during the week were 
included as part or the system. The other move- 
ment was the application of the monitorial system, 
claimed as an invention by both Dr Bell and Joseph 
Lancaster; though it was developed in Paris by the 
Chevalier Paulet in 1790, and is found explicitly 
described in John Biinsley’s Ludus Liter anus in 
1612. Bell belonged to the established Church, and 
-was concerned with the foundation of the National 
School Society in 1811. Lancaster was a^dissenter, 
and worked under the British and Foreign School 


Society, formed in 1814 after having existed in 
other forms for some years previousl 3 ". These two 
societies became the educational powers that domi- 
nated the administration of education through a 
great part of the 19th century. So strong had 
public opinion become on the education question 
that parliament began to take it up. There was 
an abortive Education Bill in 1820 ; in 1828 Lord 
Brougham made his famous ‘sclioolmaster-is-abroad ' 
speech, and following on the Parliamentary Reform 
of 1832 came the earliest giant in aid of education. 
The parliament’s first giant towards ^educating 
our masters ’ amounted to £20,000, and was to be 
spent in building schools (not including teachers* 
houses ), half the cost having to be provided in each 
case from local contributions. The amount was 
quite insufficient; many schools for which the 
local contribution was forthcoming had to remain 
unbuilt, though the pailiament made another 
dole of £20,000. In all cases the application for a 
share in the grant had to be made with the ap- 

f roval of one of the two great educational societies, 
n the allocation of the gi*ant there was a discrimi- 
nation in favour of large schools, and also a bias 
towards town schools. The depressing effect on 
lural education has been felt ever since. In 1834 a 
grant of £10,000 was made for founding model 
schools for the purpose of training teachers, but 
was not expended till 1839, when it w^as handed 
over to the two societies. In that year a Committee 
of Council was appointed to superintend the spend- 
ing of parliamentary grants for education, and 
accentuated that violent religious, or, rather, ecclesi- 
astical, dispute about the control of education, that 
has lasted to the ;present day. From 1850 to 1870 
there was an uphill battle fought by those who 
wished to see a state system of education estab- 
lished. In 1856 the Education Department was 
founded under the control of the Vice-president of 
the Committee of Council, who could sit in the 
House of Commons. Along with the Education 
Department was the Science and Art Department. 
This had originated in the parliament’s desire to 
further technical education by the foundation of 
the Government School of Design in 1837. In 1853 
parliament made its first grant to the Science and 
Art Department. In 1856 this department was 
removed from the control of the Board of Trade, 
and worked as a more or less independent oigaiiisa- 
tion alongside of the Education Department. It 
was not till 1899-1900 that the two departments 
were officially made one, under the name of the 
Board of Education. 

The final struggle to establish compulsory educa- 
tion began in 1859, and resulted in success in 1870 ; 
though it should be noted that the Education 
Act of that year does not make education compul- 
sory, but only gives the right to local authorities 
to make it compulsory if they please. During this 
period of struggle was introduced that system of 
individual examination and ‘payment by results’ 
that did so much to deaden the educational Avork 
of the elemental y schools. For this system we 
have to thank Robert Lowe (Lord Sherhiooke), 
whose Revised Code of 1861-62 marks its estab- 
lishment. At the beginning its influence was 
probably for good. It introduced a certain amount 
of order and method where there had been nothing 
hut confusion, and it certainly braced up the 
teachers. It "was when it had settled down into 
dead routine that it laid its chilling hand on all 
initiative, and imposed a mechanical ideal upon 
all. In 1890 it was substantially modified, but 
it was not till 1897 that it was completely abol- 
ished. As the Elementary Education Act of 1870 
did not define elementary education, there was 
room for the school boards to give as advanced 
instruction as they thought desirable. In 1900, 
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however, this right was challenged, and hy the 
Cockerton judgment it was decided that ‘ a school 
hoard out of money raised hy rates might not 
provide for any instruction which was outside the 
curriculum presciibed hy the code issued hy the 
Education Department for elementary public 
schools/ This decision effectually pi evented the 
scliool hoards from continuing to compete with 
the endowed schools ; hut immediately afterwards 
the boaids themselves had to make way, under the 
Education Act of 1902, for the education committees 
of the County and Borough Councils, which were 
autliorised to control both elementary and secondary 
education. The London area was provided foi hy 
a special act in 1903. With the school hoards went 
the technical education committees that under the 
Technical Instruction Act of 1889 were empowered 
to aid technical or manual instruction out of tlie 
rates. Thanks to certain customs and excise duties 
that were made available for educational purposes, 
these committees were able to do much good work, 
which is now being carried on with considerably 
less difficulty by the one educational authority 
that is lesponsible for all sorts of education in 
each district. 

With the act of 1902 came the distinction be- 
tween provided (council) schools and non -provided 
(the old voluntary) schools. In tlie words of the 
act, the foimer are ‘schools provided by the local 
authority ; * the latter are not provided by the 
local authority, but by some oiganisation (usually 
religious) that piovides the buildings, and makes 
all necessary repairs other than those involved in 
fair wear and tear. Subject to tlie conscience clause, 
denominational religious instruction may be given 
in the ‘non-provided’ schools, but not in the ‘pio- 
vided’ schools. The council appoints four of the 
six managers of its own schools, the other two being 
appointed by the borough council or parish council 
In ‘ non-provided ’ schools four of the managers 
are appointed by the organisation that provides 
the school, and the other two are appointed by the 
council in whose area the school is situated. The 
council has the power to direct the secular in- 
struction of a ‘ non-provided ’ school, and to inspect 
it. But the managers have the right to regulate 
the religious instruction, and to appoint and 
dismiss teachers, subject to the approval of the 
council — which, however, can intervene only on 
educational grounds. The Nonconformists were 
stiongly opposed to certain of the provisions of the 
1902 act, and the government that came into office 
in 1906 made several attempts to carry a bill that 
might serve as a compromise between the two 
parties. But the hill of 1908 was dropped at the 
last moment because the two parties could not 
agree on the contracting-out clause. These failures 
left the Church uneasy, the Nonconformists indig- 
nant, and the administrative authorities unsettled. 

Mr Fisher practically ignored the ecclesiastical 
(question in the Act of 1918. By tliis act education 
was made compulsory up to the age of fourteen, and 
all exceptions were swept away. After fourteen 
the pupil may either continue full-time attendance 
at a suitable school till he attains the age of sixteen, 
when he becomes quite free from further compul- 
sion, or he may take part-time instruction at a 
continuation school from fourteen to eighteen, this 
instruction to be received in the daytime. The 
minimum amount of instruction is fixed at 320 
hours p^ annum, the arrangement of these hours 
to be left, within leasonable limits, to the local 
authorities. ‘ Works ’ are allowed to have their 
own schools, under suitable conditions, that include 
government inspection. Special attention is paid 
to the health and social welfare of the young pei*- 
sons under this act. The recreative side is to he 
developed. Playing fields, baths, holiday camps, 


and other amenities find a place in the schemes 
that are to carry out the terms of the act All 
manner of manual arts for both boys and girls are 
to be introduced into the continuation schools, but 
the aim is to be educational rather than vocational. 
An important innovation is the permission to 
the local education authorities provide nurseiy 
schools for children below the ordinary school age. 

The ‘whisky money,’ as the grants under tlie 
Local Taxation (Customs and Excise) Act of 1890 
were called, was continued to the councils, but 
with the condition that it must be spent eiitiiely 
upon education ‘ other than elementary ; ’ though 
the restriction to technical education was now 
removed. The power was also granted to levy a 
rate, which in the case of the counties must not 
exceed twopence, but is unrestricted in the case of 
the county boroughs. 

Tlie tendency of all this educational activity since 
1902 is clearlv towards centralisation of power in 
the Board of Education, modified bv a very healthy 
local interest in the schools. The difficulty of distin- 
guishing between secoiidaiy and elementary educa- 
tion has been surmounted* hy defining secondary 
education as ‘ other than elementary,’ where by ele- 
mentary is meant wbat is taught in a pnldic elemen- 
tary day-sebool during school-hours. All evening- 
schools aie theiefore technically secondary, wdiat- 
ever the subjects taught. Tlie education other 
than elementary includes fast of all what aie called 
the ‘great’ public schools. Those are, in alpha* 
helical ordei, Charterhouse, Cheltenham, Eton, 
Hanow, Mailboioiigli, Mei chant Taylors’, Kiigby, 
ftt Paul’s, Shrewsbury, Wellington, Westminster, 
Winchester. In the next gioiip aie the endowed 
schools of the type of the City of London School 
and the Manchester Giammar School. Many of 
these are independent of public aid, and thus 
stand outside the control of the Boaid of Education. 
But many of the less well endowed schools now 
leceive state aid, and are thus subject to inspection 
by the Board. Then come the propiielary schools, 
that work under a scheme that guarantees that 
they aie not carried on for private profit. To this 
class belong schools like those of the Girls’ Public 
Day Schools Company. Another and an increasing 
gioup is made up of schools actually founded and en- 
tirely financed and controlled by tile local authority. 
It is getting customaiy to call these ‘nuinicii>al 
secondary schools.’ Some of them are doing ex- 
cellent work, but just at pieseiit they do not have 
5 [uite the status that will certainly come to them 
in a few years. In some cases they are legaided as* 
nothing but the old ‘higher grade’ schools under a 
new foiin. The final group of secondaiy day-schools 
is made up of what are called private schools, the 
official differentia being that they aro cairied on 
‘for private piofit.’ In the case of the weaker 
schools this profit is gradually being turned into a 
loss, through the competition of the state- aided 
schools, and none hut the thoroughly efficient pri- 
vate establishments aie likely to survive ; though 
for these there will probably always be found a 
clear scope, particularly in the case of gills’ schools. 

The Training of Teacliere . — The national system 
of training teachers is a development of tlie moni- 
torial system, and the mipil-teacher system that 
arose out of it in 1846. There is some dispute as to 
which was the first training-college in Great Britain, 
which is only natural, since no institution of this 
kind springs into being fully foimed. The plan of 
using schools to give teachers a training for their 
future work was in operation in many directions 
in the early pai-t of the 19th century, and out of 
these experiments were evolved such institutions 
as David Stow’s college at Glasgow and the 
training-cqllege at Battersea. The building grant 
in 1839 was the beginning of the government sub- 
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sidising of the tiaining of teachers, and this rapidly 
developed into a system of maintenance that prac- 
tically paid all the expenses of training the students 
apart from the pi o vision of premises. The ordinary 
course was for the pupil- teacher to serve a five 
years’ apprenticeship — afterwards i educed to four 
yeais — and thereafter, if successful in what was 
called the Queen’s Scholarship Examination, to pass 
into one of the colleges under one or other of the 
two great .societies. There the student obtained 
further instruction in geneial subjects, and also a 
careful practical training in the work of teaching ; 
passed an examination at the end of each year of 
training ; and was then certified as a competent 
teacher of the second, third, or fourth class. This 
certificate could be laised to the first class only as 
the result of at least ten years’ successful teaching. 
The pupil-teacher system has now given way to 
the student-teacher system, under which the in- 
tending teacher begins by a course of, at least, 
three years as a pupil at a secondary school, usually, 
but not necessarily, as a county scholar. This is 
followed by another year, duiing which the candi- 
date remains at the secondary school as a ‘bursar.’ 
The next year may be spent either as a ‘ second- 
year bursar’ at the secondary school, or as a 
‘ student-teacher ’ attached to an elementary school, 
where he ( she ) has opportunities for observing good 
methods of teaching, and for practising a little on 
his ( her ) own account. During the student- teacher 
year the candidate attends at a secondary school 
(usually the one in which he (she) was educated), 
for one whole day per week, or two half-days, in 
order to keep up his (her) private studies. A 
qualifying examination must then be passed, and 
the candidate is admitted to a two years’ course 
at a training-college as before, but the certificate 
obtained on lea\’ing is not classed ; it is merely a 
permission to piactise as a certificated teachei. 
tJertain of the better qualified students are allowed 
to combine a university couise with their practical 
training. This course formerly covered three yeais, 
but by a regulation made in 1911 the course has 
been extended to four years — the first three to be 
spent mainly in academic work, the last year 
entirely in professional training. Hitherto there 
has not been much opportunity of training provided 
for teacliei-s who intend to work in secondaiy 
schools. But there are now seveial separate 
colleges for secondary women teachers, and almost 
all tlie universities have courses of tiaining and 
teaching diplomas to correspond. A Register of 
Teachers was established by the government in 
1902, with a Registration Council to administer it. 
But the scheme miscarried, and by the Educa- 
tion (Administrative Provisions) Act of 1907 was 
abolished. The Regulation of the Order in Council 
constituting the Registration Council ceased to be 
operative on 31st July 1906, and the council was 
not reappointed. A new Teachers’ Council was 
authorised in 1911, which, with 73,000 registered 
teachers, parallels the General Medical Council. 

The universities of England fall naturally into 
two classes : Oxford and Cambridge on the one 
hand, and all the new universities on the other. 
Durham is a connecting link between the two 
groups. It is difficult to find a name for the new 
group. They resent being called ‘provincial^ or 
‘ municipal. ’ Perhaps ‘ modern ’ or ‘ civic ’ may turn 
out to be an accepMfie term (see Univeksities). 

Wales. — With regard to elementary education, 
Wales has always been included in legislation that 
affected England. On the secondary side, following 
the recommendation of Lord Aberdare’s Committee 
of the Education Department (which sat in 1881), 
the Welsh Intermediate Education Act was passed 
in 1889, and placed Wales ahead of England in 
secondary educational legislation till the changes 


of 1902. The intermediate schools, established as 
a result of the act of 1889, varied greatly in the 
lange of their curriculum. Some -were little more 
than higher elementary schools ,* others were quite 
able to supply the Welsh university with students 
straight from their benches. The three university 
colleges — Abeiystwith (1872), Bangor (1884), and 
Cardiff (1883) — were united to foi-m the University 
of Wales in 1893. In the struggle for secondai’y 
and higher education, Wales has shown great public 
spirit and has made great saciifices. 

Scotland. — What gave Scottish education its 
special cliaractei-istics was the parish school. This 
originated in the admirable ideal of Knox set 
out in the first Book oj[ Bisoijpiline. His scheme im- 
plied, ‘ first, a school in connection with every kirk 
or parish, in which the ordinary branches and Latin 
should he taught ; second, a higher school or college 
in cities and notable towns; and, third, uni\er- 
sity insti-uction for those who showed aptness for 
learning. * This ideal was never completely realised, 
but its existence did much to maintain a high 
standard of popular education in Scotland. In 
1646 the Scottish parliament passed an ‘act for 
founding schools in every parish,’ and made regu- 
lations for the rating to produce the necessary 
money, the schoolmaster’s stipend being fixed at 
not less than 100 and not more than 200 merks. 
This led to a rapid increase in the number of 
schools; but though the act provided for the 
appointment of ‘twelve honest men within the 
bounds ’ to see that its provisions were carried into 
effect, there were still parishes left without a 
school; notably in the Highlands. In 1662 this 
act was repealed, and a depiessing time followed. 
But in 1696 the provisions of the act of 1646 were 
revived, with such changes as experience had shown 
to be necessary. In these two acts we find the 
legal foundation of the parochial school system of 
Scotland. The parish schools were always practi- 
cally under the control of the Church. From the 
Reformation to the passing of the act of 1872 the 
appointment of the masters of the parish schools 
was entirely iir the hands of the Church of Scotland. 
Even in the schools that sprang up rn the burghs 
the Church claimed, and in many cases obtained, 
the appointment of the masters ; though the burgh 
authorities in other cases resisted, and kept the 
patronage in their own hands. The parish schools 
varied considerably in merit, but speaking generally 
they represented a remarkably high standard of 
popular education. Dr John Kerr in his iicoUisti 
Ed'iication is able to boast ‘ that all the subjects, 
till lately, required for the Cambridge “Little-Go ” 
examination were at the end of the 18th century, 
in some districts, not seldom taught in village 
parish schools.’ In the north-easterir counties of 
Scotland— Aberdeen, Banff, and Moray— the parish 
schools in the 19th centuiy reached an exceptionally 
high state of efficiency, owing to the encouragement 
given by the application of the Dick and Milne 
I Bequests, the funds of which ar e still available 
for popular education. An important element 
in maintaining the high standard of attainments 
among the parochial schoolmasters was the close 
connection between the school and the pulpit, 
schoolmasters being very often fully qualified pro- 
bationers waiting for an appointment to a church. 
Scotsmen are particularly anxious that Englishmen 
should note that in the act of 1872 that introduced 
compulsory education into Scotland there is no 
mention of the phrase elementary education. On 
the contrary, there is a provision that ‘ the standard 
of education which now exists in the public schools 
shall not be lowered.’ Further, the school hoards 
which were brought into existence by ibis’ act 
were called upon to apply a compulsory clause, 
not to choose, as in England, whether they would 
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apply it or not. From 1872 to the present time 
education in Scotland has followed much the 
same lines of development as in England. In 
the primai-y schools there was always much more 
of the higher work done than was attempted in 
the corresponding English schools, and in a great 
many cases there was a ‘secondary department’ 
added to the elementary school. But in June 
1906 there was brought about a reorganisation 
of the secondary education of Scotland. All 
schools, whatever their histoiy and to whatever 
category they formerly belonged, became ‘inter- 
mediate’ if they provided a three-year course of 
secondary education, and ‘ secondary ’ if they pro- 
vided a course of at least five years. The 1918 
Scotch Education Act is largely a measure of de- 
volution. The central authority passes on a great 
deal of powei to the new education authorities 
appointed ad hoc on a county basis to take the 
place of the nine hundred and more school boards 
that are abolished. The new authorities have the 
coiitiol of all grades of education shoit of the uni- 
veisities, and educationists are interested to see 
how the ad hoc scheme will work out compared 
with the rival scheme in England. Full-time 
education is now compulsory up to fifteen, and 
continuation work is compulsory fiom fifteen to 
eighteen. The secondarjr schools piomote the 
supply of teachers by giving a three -year couise 
for ‘Junior Students,’ who afterwards, as ‘Senior 
Students,’ take up the training provided by the 
Provincial Committees at the universities — Aber- 
deen, Edinburgh, Glasgow, St Andrews. Students 
in tiaining for secondary woik must, as a I’ule, 
take university honours in the subjects they propose 
to teach. 

Ieeland. — The religious question has rendered 
the progress of national education in Ireland very 
difificult. At the beginning of the 19bh century 
efforts weie made to establish schools in which the 
pupils from the two communions could study all 
the secular subjects in common, and receive their 
religious instruction apart. This was the aim of 
the Kildare Place Society that was founded in 
1811, and began to receive government grants in 
1814. Its scheme included the reading of the 
Scriptures, but without note or comment. To this 
the conscientious Catholics could not submit, and 
the Catholic Church was able to render the society 
powerless to carry out the scheme. After several 
educational commissions had reported, tlie House 
of Commons in 1831 made a grant of £30,000 for 
national elementary education in Ireland. This 
money was not a fresh grant, but was merely the 
diversion of money that was withdrawn from the 
Kildare Place Society and the Society for Dis- 
countenancing Vice. For the administration of 
this public money a board of seven members was ap- 
pointed, and thus was originated the Board of Com- 
missioners of National Education in Ireland. The 
members were unpaid ; though they soon found it 
necessary to have a resident commissioner with a 
fixed salary. The number of commissioners was 
gradually increased, till in 1860 it was fixed at not 
more than twenty, half of whom were to be Roman 
Catholics and half Protestants. By keeping in 
their own hands from the very beginning the nght 
to inspect the schools they controlled, they avoided 
much of the friction that marked the develop- 
ment of the English educational administration. 
Tlie principle of combined secular, and separate 
religious, teaching was maintained throughout; 
though at the earlier stages an excessive amount of 
time was devoted to the religious section — sometimes 
as m^ch as two whole days a week. Local control 
was jin the hands of a patron or patrons for each 
school. Committees could rank as patrons, but in 
the gi'eat majority of cases the patron was an 


individual, and in the Catholic schools almost 
invariably a priest. A particular kind of schooh 
favoured by the board was bitterly opposed by 
the Roman Catholics. These were the model 
schools, which gave a higher education than the 
others, but on account of the opposition they 
aroused were never able to do all that had 
been expected of them. An excellent bit of work 
done by the board was the prepaiation of text- 
books; but certain economic and religious diffi- 
culties pi evented this pait of their woik from 
becoming permanent. The Powis Commission of 
1868 reported veiy elaborately in 1870, but it was 
not till 1883 that its recommendations were more 
or less cariied into effect. In that year the system 
of voluntary denominational training-colleges was 
introduced into Ireland, and the couise of training 
was increased from one year to two. In that year 
also it was agreed in the House of Commons, with- 
out a division, that the time had come to introduce 
into Ireland the piinciple of compulsory education. 
It was not till 1892 that fiee education was intro- 
duced for all between the ages of three and fifteen. 
An important element in the development of Irish 
education is the work of the Christian Brothers, 
a teaching body founded in 1802, recognised by a 
papal bull in 1820, having in 1825 eleven schools 
and forty teachers, and now, perhaps, the most 
inttuential teaching force in Ireland (see Christian 
Brothers). 

With regard to secondary education, we have the 
usual recoid of schools despoiled in the j^ast ; but 
the beginning of modern secondary educational ad- 
ministration may be said to be the establishment 
of the Board of Commissioners of Education in 
Ireland in 1813. The commissioners did their work 
as well as could be expected from unpaid officials, 
who were busy men and had little encouragement 
to exercise freedom of action as comniissionex*s. 
Several committees and commissions reported with 
but small effect, till in 1885 the Educational 
Endowments Act was passed, which brought 
matters up to a point that corresponded to the 
English Endowed Schools Act of 1869, and still 
more to the Scotch Educational Endowments Act 
of 1882. The insuperable prejudice against co- 
operation in education between the Churches forced 
the government into the development of a system 
of examinations in secondary subjects that should 
encourage the teaching of tliese subjects in espective 
of the scliool in which they were taught. The 
Intermediate Education (Ireland) Act was passed 
in 1878, and established an unpaid Board of 
Commissioners of Intermediate Education, whose 
business it was to provide an examination system 
on such a basis that prizes and certificates weie 
given to deserving candidates, and a grant paid to 
the school in which they received their education. 
By the Government of Ireland Act, 1920, the capital 
funds of this board were divided between the 
goveniments of Southern and Noithern Ireland. 

Tiinity^ College and the University of Dublin 
are practically identical, since there is no other 
college included in the university. This institution 
supplied the higher education for the Protestant 
population. Maynooth College dates from 1795, 
and finally became a part of the Catholic University 
opened in 1854. By 1882 this university had six 
constituent colleges. To provide for the higher 
education of all classes, without distinction of sect, 
the act of 1845 led to the foundation of three 
Qffeen’s Colleges — at Belfast, at Cork, and at 
Galway. These were opened in 1849, and in the 
following year the Queen’s University was formed 
to examine and. grant degrees to the students 
attending these colleges. A change of name took 
place in 1879, when the Queen’s University became 
the Royal University of Ireland. In 1910 a more 
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radical change took place, when the Royal Uni- 
versity gave place to the National University of 
Ireland, which includes the University Colleges of 
Cork and Galway and the new University College 
of Dublin that was founded in 1909. The old 
Queen’s College of Belfast ranks from 1909 as the 
Queen’s University of Belfast. 

Canada — Theie is no Minister of Education 
for the whole Doniiiiion of Canada, the adminis- 
tration of educational affairs being left entirely 
in the hands of the governments of the nine 
sepal ate provinces. Of these, British Columbia has 
a Minister of Education, who is also Provincial 
Secretary; Prince Edward Island has a Superin- 
tendent of Education ; Manitoba has a Minister 
of Education, who is also Municipal Commissioner. 
In the rapidly developing Saskatchewan it is 
natural that the Minister of Education should also 
have to look after the treasury, railways, and 
telephones as well; while in the old-established 
Ontario there is a minister who gives his whole 
time to education. The general principle of 
Canadian administration is that education shall 
be compulsory and free. It is always a charge on 
both the central and the local funds. The com- 
pulsory clause is, however, somewhat generously 
interpreted, particulaily in the parts that are just 
being settled. But, speaking generally, the ad- 
vantages of education are so highly prized that 
there is no difficulty in maintaining a reasonable 
attendance at schools, even under very trying 
circumstances as to weather and distance. Every 
effort is made to bring education within the reach 
of all. Thus in Saskatchewan the territory is 
divided up into areas of twenty- five square miles, 
for every one of which an elective board of school 
trustees is appointed. The schools cannot be said 
to be secular, as in Australia, but in five provinces 
out of the nine they are unsectarian, and even in 
the remaining four the diffeience consists in the 

P rovision of s^aiate schools for Roman Catholics, 
n Alberta, Ontaiio, and Saskatchewan these 
separate schools are found, and in Quebec there 
are two Boards of Education — a Protestant one and 
a Catholic. But though in the east of the province 
the Roman Catholics greatly outnumber the Pro- 
testants, there is an airangement by which a 
mindrity may secure a separate school wheiever 
it can show anything like a reasonable case In 
this province theie are two universities — McGill 
at Montreal, and the Roman Catholic University of 
Laval at Quebec. It is with cause that Ontaiio 
is proud of its educational system, whether it be 
justified or not in claiming it to be the best in the 
world. The University of Toronto ranks with 
McGill among the best on the continent of 
Ameiica. Indeed each province has now at least 
one university, and there are nearly twenty degree- 
granting bodies within the Dominion. The teach- 
ing of agriculture gets special attention : there is 
at Guelph a large and well-equipped college for 
students of this subject. Thanks to the munifi- 
cence of Sir William Macdonald, there is also an 
excellent agricultural college and training-school 
for teachers at Ste Anne, near Montreal. 

Axjstkalia and New Zealand.— The educa- 
tion given in all the states of this group is very 
much alike. So far as elementary education is 
concerned there are three terms that may be 
generally applied to it — free, compulsory, and 
secular. New Zealand differs from the Australian 
states, inasmuch as its educational administration 
is not so strictly centralised. The Minister of 
Education has as right-hand man the Inspector- 
general, who controls the central Board of Edu- 
cation, and keeps it in touch with the schools. On 
tlie other hand, though the inspectors take tlieir 
orders from" the central authority and have to 


see that the code is duly carried out, they report 
to the local authorities ; though, of couise, the 
lex^oits finally find their way to headquarters. 
Elementary education is covered in six standards, 
the highest standaid being equivalent to what 
is called the seventh standard in England. The 
elementary couise is usually finished about fourteen, 
and thereafter piovision is made for a secondary 
course that should cover four years, but that much 
more usually consists of only three, and in many 
cases of only two. So far as public education is 
conceined there is no gap between the elementaiy 
system and the secondary. Fiom the nature of 
the Dominion there is a greater demand for a 
practical education than for a puiely literary one ; 
though, in pioportion to the population, higher 
education is veil piovided for. There are over 
thirty endowed schools and colleges ; and there 
aie institutions of univeisity rank at Auckland, 
Christchuich, Dunedin, and Wellington, which 
foim the federal University of New Zealand, which 
lias maintained a high standard of degree work, 
and has kept in close touch with the best universit 5 ^ 
tiaditions of the old countiy. 

The universities of the Austialian Commonwealth 
are not of this kind, but follow the Scotch or the 
provincial English type. Each of the states has 
now a university; Sydney dates from 1850, Mel- 
bourne from 1855, Adelaide from 1874. Brisbane 
began work in 1910, and Perth got into working 
order in 1912. Even Tasmania has a little uni- 
versity of its own, with a rapidly increasing en- 
rolment. The strictly secular chaiacter of tlie 
elementary instruction in Australia has liad the 
effect of encouraging secondary private schools. 
The ideal towards which Austialia is woiking is 
a national system of free piimary, secondary, and 
university education ; but at present the secondary 
system is laigely in the hands of private persons 
and religious bodies. In New South Wales in 
1916 there were 701 private schools. In Victoria 
secondary education is all but entirely carried on 
in private schools. In Queensland the 10 grammar- 
schools, with 6 new high schools, make a poor 
show as against the 154 private schools with their 
19,857 pupils ; and South Australia can show only 
23 high schools to balance the 218 private schools. 
In Western Australia the private schools received 
a grant up to the year 1895, when it was stopped, 
with compensation to schools that had been already 
receiving it. The Commonwealth shows a very 
keen interest in education. In all the state 
governments there is a minister responsible for this 
art of public administration, and all the special 
ifficulties of a sparsely ]oopulated area are effec- 
tively dealt with. Victoria and New South Wales 
are very proud of their educational systems, but 
they are keenly alive to the need of keeping 
abreast with modem developments. All the states 
take pains to keep themselves in touch with what 
is going on elsewhere, and tlieir official repoits give 
evidence of extraordinary aleitness. 

Union of South Africa.— The Union has a 
Minister of Education, who is also i esponsible for 
mines and industries ; hut it was provided in the 
South Afiica Act, tliat ‘ Education other than 
higher education, for a period of five years, and 
thereafter, until parliament otherwise provides, 
shall be and remain under the jmisdiction of the 
respective Provincial Councils.’ It has been pro- 
visionally agreed that higher education shall mean 
post -matriculation education. Accordingly the 
Provincial Councils have the control of elementary 
and secondary education, while the minister con- 
trols university and technical work, including the 
first-class certificate examination for teachers. 
Education for white children is practically com- 
pulsory throughout the Union, there being only a 
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small percentage of white child len of school age 
not under instruction. Attendance is good tin ough- 
out, but particularly at the characteiistic private 
farm schools, where it reaches 95 5 per cent. 
The ddficiilty about the languages is likely to 
settle itself to the satisfaction of all paities excei)t 
the extreme Dutch patiiots. The advantages fiom 
a puiely business point of view of a knowledge of 
English* are such that parents of fore.sight are insist- 
ing upon their children getting this knowledge* 
The ])ressure for English instruction is coming fiom 
the Dutch themselves. The University of the 
Cape of Good Hope, which was incorporated in 
1873, was a purely examining body, but in 1916 it 
was federated with several colleges as the Univer- 
sity of South Africa In the same year the Victoria 
College was turned into the University of Stellen- 
bosch, and the South African College into the 
University of Cape Town. 

British Ikdia— The statistics of the subject 
are very incomplete, all that aio available being 
found in the Qitmqueiinial IteoiGW of Education, 
published by the government. The figures in what 
follows are taken from Wi^Bovicw for the quinq^uen- 
nium ending in 1917. The first five universities 
were Calcutta, Madras, Bombay, Allahabad, Pun- 
jab To these were added in 1917 Mysore Univer- 
sity and a Hindu University at Benares. Dacca 
and Patna are the next two, and Rangoon and 
Nagpur are to follow. There are altogether 184 
affiliated colleges (156 in British territory, 25 in 
native states). 

Secondary schools fall into four classes ; English 
high schools, English middle schools, vernacular 
high schools, vernacular middle schools. The three 
following statements may be held to be applicable 
to all secondary schools : ( 1 ) Boys leave school at 
sixteen, or on having attained the stage of advance- 
ment that is usually reached at this age. (2) Eng- 
lish is the medium of instruction in the two or 
three top classes in those schools that are classed as 
English. No English is taught in the vernacular 
schools. As a matter of fact, there is only one 
vernacular high school in India ( Punjab). (8) The 
total expenditure on secondary education averages 
27 6 rupees per pupU. The average direct expendi- 
ture per pupil is 5 rupees, of which the direct 
expenditure amounts to 3 '6 rapee.s. 

The difference between high and middle schools 
is like that between gymnmim and pro-gymnasien. 
The middle school is merely a high school with two 
or three of the top classes cut off. The curricula 
of the secondary schools are largely determined by 
the matriculation at the universities. The teachers’ 
qualifications and pay ‘ are below any standard that 
could he thought reasonable,’ but have improved 
lately. 

In India primary education is defined as the 
education of the masses through the vernacular. 
In some cases (Bombay) the elementary schools 
feed the secondary, bub in general there is no con- 
nection between pidmary and secondary education. 
Tlie number of hoys at elementary schools in 1917 
was 5,183,169, being 4*2 per cent, of the male popu- 
lation. For these there were 219,167 teachers (of 
whom 65,818 were trained), giving one teacher to 
about 24 pupils (in 1912 it was 27 )- Of the elemen- 
tary schools, about a quarter are publicly managed. 
Of the privately managed schools, less than one- 
lifbh are under missionary management. The 
average number of pupils in a school is 39 ; in 1912 
it was 38, The salaries of primary teachers in 
board and municipal schools vary greatly — ^from 
7 7 rupees per month to 18 '6. These figures help 
us to realise how misleading it is to generalise 
about India as a whole. The government grants 
are extremely small, the annual amount per pupil 
varying according to district from 1*4 to 3*9 rupees. 


Thepayuieiib of fees is general throughout India,, 
but the system is softened by liberal exemptions in 
necessitous cases. The fees are low, averaging 14*5 
annas per annum in ordinal y schools and 7^ annas 
per annum in government schools. As to curriculum, 
the three R’s are taught universally ; geography is 
almost universal ; histoiy is taught in only some of 
the provinces. Physical exercises aie compulsory 
in all the provinces except Bin ma. The deplorable 
system of payment by results was recommended for 
general adoption in India in 1882-83, but is now 
found only in Buima. The figures given above for 
elementaiy education apply only to boys. The 
number of girls attending primal y schools in 1917 
was 627,908, which shows an increase over the pre- 
ceding quinquennium of 164,359, and thus indicates 
a veiy rapid development. Of tliese girls a little 
less than 60 percent, attend schools for gills only, 
while rather more than 40 per cent, attend mixed 
schools. Co-education is customary in various 
degiees in the elementary schools up to the age of 
eight. It appears that the people do not resent co- 
education in the way that Europeans had expected. 
Certain educational advantages are sometimes le- 
cognised, and the familiar administrative advan- 
tage of cheapness is generally acknowledged. In 
one mode or anothei, female .students aie receiving 
instiuction in the same branches of piofessional and 
general knowledge as men — except in Oriental 
studies, engineering, and agriculture. Thcie are 
12 arts colleges foi women, with a total of 369 
students, as compared with 122 arts colleges for 
men. Women are admitted to men’s arts colleges, 
but they seldom seek admission. Professoi Karve’s 
university for women at Poona is likely to extend. 
It is a private and unaided institution 

Germany. — The histoiy of elementary national 
education in Germany, as elsewhere, is a history 
of social and ecclesiastical struggle. After the 
enthusiasm roused byPestalozzi and Fichte came 
reaction. The name of Ferdinand Stiehl is rendered 
notorious because of his ‘Regulative’ issued in 
1854 to counteract ‘over-education,* and reduce 
to their proper level the primary schools and 
the training-colleges that prepared their teachers. 
The teachers were not permitted to leain anything 
beyond what they were to teach in the elementary 
schools. In the schools themselves the method to* 
be adopted was the mere communication of elemen- 
tary knowledge, laigely by means of learning by 
heart. The general lowering that resulted led to- 
reaction in its turn, and in the Bismarckian era a 
more progi*essive policy was followed. The train- 
ing-college curriculum was enriched, and the 
regulations for the elementary schools not only 
widened the cuniculum and demanded better 
methods, but inaugurated a scheme for a higher 
kind of elementaiy school to be called the mitteh 
schuU. This was to take a place between the 
elementary and the secondaiy school. It was to 
have not less than five, but usually six, classes, 
wliere the ordinary subjects of the elementary 
course would be carried to a more advanced point. 
But this type of school has not been a success, 
not because of its organisation or curriculum, 
but because of its social bearings. Like our own 
higher elementary schools, it has always suggested 
unfavourable comparisons vdth the real secondary 
schools. It has no privileges ; cannot be called a. 
‘ higher ’ school ; secures no exemptions, militaiy or 
educational. While this is true in Prussia, it is 
worth noting that in some German states and in 
Austria the term miUel*schule means secondaiy 
school. 

In Germany as a whole, elementary education is 
free and compulsory between the ages of six and 
fourteen. It is extremely thorough so far as it 
goes, but it is not co-ordinated with the secondary 
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system. The elementary schools [volhs-schiilen) 
form an independent system for pupils who are 
expected to finish their education at fourteen. 
Any higher education for such pupils is to be 
sought in the technical and other continuation 
schools that are carried on mainly in the evenings. 
The )Scandinavian type of people’s high school is 
finding favour in Germany, and a great deal 
is being done for popular adult education. The 
highest foim of secondary education implies a nine- 
year course, pieceded by a preparatory course of 
three years. The classes for the nine years have a 
uniform nomenclature in all kinds of schools. The 
German Sexta corresponds to the English Form I, 
Quinta to Form II, Quarta to Form III, Unter- 
Tertia to Form IVb, Ober-Tertia to Form IVa, 
Unter-Sekunda to Form Vb, Ober-Sekunda to 
Form Va, Unter-Prima to Form VIb, Ober-Prima 
to Form Via. The nine-class institutions fall into 
three great groups, differentiated from each other 
by the curriculum. The gymnasium includes in its 
couise both Latin and Greek. The oher-realschule 
gives no Latin or Greek, and makes French the 
basis of the teaching of languages. It restricts its 
teaching, in the main, to subjects belonging to our 
own times. The realgymnasium comes midway 
between the other two, and compromises by leav- 
ing out Greek and retaining Latin. It otherwise 
favours the modern spirit, and concentrates its 
teachin" in the upper forms on the sciences and 
modernlanguagea. There has been great jealousy 
among the three types of schools. Originally only 
pupils who had followed a complete course at a 
gy^nnasium were eligible for admission to the uni- 
versity. The gymnasium was regarded as a uni- 
versal institution — an einheitS’SeJmU that prepared 
for all branches of university study. Its pupils 
weie trained on both the classical and the modern 
sides, or, in the college phrase, suh utrague. This 
utraquistic preparation, as it is called, proved to be 
too great a demand, leading as it did to an un- 
reasonable increase in the age at which students 
could begin their university couise, and to over- 
pressure in the schools. As the lesult of a long 
struggle, in which the claims of realien, or exact 
sciences, were pitted against those of humanism, it 
was finally arranged in 1900 that a complete coui’se 
at any one of the three types of schools should 
qualify for admission to the university. It is worth 
noting that in the controversy the newer schools 
claimed that the literary part of their course con- 
sisted of the ‘newer humanities.’ It has been 
suggested that there should be a fusion between 
the ohcr-realschule and the rsalgymnctsium, and 
this is not unlikely to result from the development 
of the so-called rejormschulen, in which no instruc- 
tion is given in Latin till the fourth year {unter- 
tertia), French being stai-ted in the first year 
{sexta). Even in the gymnasien there are now 
cases in which the beginning of the classical 
languages is postponed — French to the fourth year 
{unter-tertia), and Greek to the sixth {unter- 
selcunda). In the German system the use of the 
prefix pro indicates that the school in question has 
only the first six classes of the nine-year course. 
Its highest class is the unUr-selmnda. Thus a 
pro-gymnasium has no oher-seJeunda or prima. 
This break between unter-sekunda and ciher- 
selcunda is an important one, for it marks the 
limit at which the pupil may claim exemption from 
the longer period of military service. On promo- 
tion from unter-selmnda he is entitled to liis 
emjdlirig-freiwilligen-zeugnis, which entitles him 
to limit his military service to one year. In pro- 
portion to its population Germany is particularly 
well supplied with universities of high rank. There 
are in fact twenty-one of them. Though supported 
by the state and under state control, they have 


pieserved in a very remarkable way lehrfreiheU 
and akademische freih&it. The first leaves the 
professors perfectly free to teach according to their 
convictions, and the second secures to the students 
such complete freedom that many writers — notably 
Nietzsche — legard it as a positive danger. The 
student may take his couise a year at a time in 
different universities. He usually follows distin- 
guished professors, if he can afford it. That is, 
he may go one year to Leipzig because of one dis- 
tinguished piofessor; the next to Halle because 
of another. In Germany tlie question is not so 
much, ‘ At which university have you studied ? ’ as 
‘Under what professors have you studied?’ The 
Urnfreiheit leaves tiie student peifect freedom to 
attend whatever lectures he likes, an extension 
of even the American elective system. The final 
degree examination tests whether tlie student has 
made a wise use of the lemfreiheit. There is 
certainly nothing to complain of regarding the 
average German student in the matter of honest 
work. 

Germany is particularly strong in the matter of 
technical schools of all kinds. The great institu- 
tion at Chailottenburg is frequently held up for 
our imitation, and it has been nioie than once 
suggested that technical education in London 
should be oiganised on this model ; thongh it 
is only fair to say that the education at Char- 
lottenburg, though admirable, is not quite so 
advanced as seems to be thought in London. The 
following list of technical institutions from the 
English edition of Paulsen’s German Education 
may be found useful: Technisebe Hocliscliulen 
( Technical High Schools ), Berg- Akademien ( Min- 
ing Academies), Foi-st - Akademien (Schools of 
Forestry), Landwirthschaftliche Hoohschulen (Ag- 
licultural Colleges), Tieraerztliche Hoohschulen 
( Veteiinaiy Colleges), Handels-Hochscliulen ( Com- 
mercial Academies), Kriegs-Akademien (Military 
Academies), Artillerie-Schulen (Schools^ of Gun- 
nery), Ingenieur-Schulen (Schools of Engineering). 

France. — The present educational system of 
France is based upon the Napoleonic reconstruction 
that culminated in 1808 in the foundation of the 
Imperial University, whose giand master was an 
educational autocrat, responsible only to the em- 
peror. The interruption of the Restoration period 
Avas not sufficient to break down the system, since 
the old universities had so completely disappeared 
that there was no material for the new government 
to build a fiesh system upon. It has been said 
that French secondary education w^as the most aris- 
tocratic in the Avorld, and it is rather remarkable 
that the Republic lias -been able so to modify the 
imperial organisation as to satisfy democratic iaeals. 
Napoleon’s puipose Avas not only to educate France, 
but by means of education to dominate men’s 
minds, and the Republic does not seem averse to 
adopt the same attitude, at least on the negative 
side. Eveiy precaution is taken that the centralised 
system of education shall at least not act against 
the government ideals. Even in schools that re- 
ceive no aid from the state, government inspectors 
have the right of entry to examine text-books, 
exercise-books, and note-books, so as to make sure 
that nothing is being taught against good morals 
or against the state. 

Though highly centralised, Frencii education has 
local as Avell as central control. The Minister of 
Education is the centre of all authority. There is a 
general complaint that this minister has too much 
to do. Everything must be diiectly authorised by 
him, and the result is that he spends a good deal 
of time officially approving of matters that must 
of necessity be really determined by suboidinates. 
He has three councils to help him. The du 

Cordentieux of seventeen, mostly lawyers, advise 
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him in cases of disputes. The Comeil Stiperieur is 
made up of fifty-seven members (partly nominated, 
partly ^ected), who aie all connected in some way 
or other with educational work ; has advisory 
administrative and disciplinary powers ; and is 
guided by a committee of fifteen of its members, 
who do the greater part of the work, since the 
consul itself meets only twice a year. The third 
council that is at the minister’s disposal is the 
ComiU considtatif^ which has three branches — 
primary, secondary, and superior. This plan of 
supplying an official with a council is characteristic 
of French educational administration. Thus the 
prefet of each diparUmmt has a certain amount of 
educational control, and to help him is provided a 
consul cUpcortementaL The real educational unit, 
liowever, is not the d&pcuHement. The French 
educational system is really the outcome of the 
foimer system under which the University of France 
controlled all education— primary, secondary, and 
superior. In 1896 the fifteen faculties within the 
Fiench Republic were made into universities, and 
their general organisation and their relation to 
schools were determined by six administrative 
decrees during 1897. The country is divided up into 
seventeen geographical ai-eas, which are known as 
academics. Each of these areas includes several 
dipartementSi and is named after the town or city 
within its boundaries that is the seat of an institu- 
tion of higher learning. Eveiy acadimie, except 
Chanib4ry, has such an institution with at least 
a full faculty of letters. Over each acadimie is a 
rector, who is the supreme authority on education 
of all kinds within the area of his acad^mie^ and 
is responsible only to the Minister of Education. 
Tlie council set apart for the help of the rector is 
known as the Consul d^UniversiUj dating from the 
Napoleonic time, but owing its present form to 
the changes of 1880. The rector is appointed by 
the president, and must hold the doctor’s degree. 
His right-hand man is the academy inspector, who 
is in many matters his vice, hut whose main 
independent functions are with the primary edu- 
cation in his academic. Primary education is free, 
and compulsory from six to fourteen, hut h;^ means 
of €coles 'inaternelUs and clcLSses enfantines at 
the beginning, and cours compUmentairss, 6coles 
•primavrss supirieures^ and ccoles manuelles 
d^apprmtissage, accounts for the ages between 
thiee and sixteen. But in France there is no 
organic connection between the primaiy and the 
secondary sjrstem. It is not impossible to pass 
from the primary to the secondary, but there 
are very few who do. The two systems are 
juxtaposed rather than co-ordinated. 

The French secondary schools fall I'uto two 
classes — the state schools and the fiee schools. 
The latter include those schools that were formerly 
conducted by the religious orders, hut are now 
transferred to private individuals or to companies. 
To this class also belong certain independent 
schools, including the ordinary private schools, 
some of which are based upon English models. 
The state schools are either lyc^ or colleges. The 
former are to he found only in the large towns, and 
aie entirely controlled and supported by the state. 
The colUges are partly supported by the local 
authorities of the district in which they are found, 
but are practically under as strict state control as 
the Inezes; though efforts are being made to encour- 
age the local au bliorities to take more interest in the 
colUges^ and modify them to suit local req^uirements. 
ColUges are to lycies as nearly 6 to 2, but the 
lyctes educate 50 per cent, more pupils than all 
the collies put together. Teachers in l)oth classes 
of schools have the same standing under the state, 
for since 1889 all teachers are servants of the state, 
and receive salaries from the national treasury. 


Both classes of state secondary schools take day- 
pupils, and many of them have hostels. In some 
200 of the colleges the principal is permitted to 
farm the hoarding arrangements under suit«ible 
restrictions, though the local authority is respon- 
sible in the last resort for any deficit that may 
occur. 

The histoiy of secondary education in Fi<ance 
resents an almost exact paiallel to tlie stiiiggle 
etween the gymnasien and the realschiUen in 
Germany, and the lesult has been the same — 
diversity of type with equality of privileges. In 
France, however, the diversity of type has been 
secured in the same institutions, and has theiefore 
greater elasticity than is to he found in the 
differentiated institutions in Germany. A complete 
secondary course in Fi'auce includes ten classes. 
There is, first, the piepaiatoiy division, with its 
first-year class and its second-year class. Next 
comes the elementary division with the classe de 
huitUme and classe de sepU^me. Then follows the 
secondary course proper, divided into two cycles. 
The first cycle includes four years, and comprises 
the classes de sixUme, cmqudme, guairUme^ and 
iroisUme. The first cycle has two i)arallel divisions. 
The A Division includes Latin from the sixitme 
upwards, while Greek is voluntary from the 
guatnkne upwaids. In B Division there is neither 
Latin nor Gieek, the time saved being devoted to 
French and the sciences. At the end of the fiist 
cycle, normalljr reached when the pupil has turned 
fifteen, tlieie is available the certijicat d'Hudes 
secondatres du premier degrL For the course is so 
arranged that it makes a complete whole, though it 
is also suited for tliose who are about to take up 
the second cycle. The A Division does not lend 
itself quite so well to this idea of a course definitely 
complete at fifteen as does the B Division. In the 
second cycle the three classes are the seconder the 
premUre^ and the final yep-, which has two parallel 
sections — the classe de pMlosopliie and the uassc de 
matJUmatiqnes. As lo curriculum, the second cycle 
is arranged into four sections : ( 1 ) Latin and Greek, 
the main studies ; (2) Latin, and a moie advanced 
study of the modern languages ; (3) Latin, and a 
more complete study of the sciences ; (4) no Latin, 
but greater attention to modern languages and the 
sciences. The natural goal of the second cycle 
is the hcLccalaiiriat. There is, however, a non- 
haccalaiiriat course of two years for those who 
have finished the first cycle, and want to get a 
more ‘ practical ’ training in modern languages and 
in the sciences, particularly in their applications. 
These courses are found only in certain schools, and 
are so modified as to meet local needs. 

Other European Countries. — Except in 
Russia, wheie probably not more than 10 per cent, 
of the whole population have had education of 
any kind, it may he said that in all the countries 
of Europe education at the primary stage is free 
and compulsoi-y. Even in Spain, Portugal, Greece, 
Bulgaria, Roumania, Servia, and Turkey itself 
elementary education is at least nominally compul- 
sory. In Italy there are two grades of elementary 
education — one extending from six years of age to 
nine; the other from nine to twelve. Wherever 
both are available, education is compulsory up to 
twelve ; in other cases the limit of compulsion is 
nine. In almost all the European countries the 
educational system is centralised, and the cost is 
divided between the central and the local authority. 
In some cases, as in Austria and Belgium, the 
whole cost of primary education comes ultimately 
to be paid by the communes. Two exceptional 
cases deserve notice. In the Netherlands, by the 
act of 1887, public instruction was diminished in 
favour of private instruction, even at the elementary 
stage. This means that the state favours education 
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by private bodies, and gives support^ to them. 
Where no private schools are availaole it provides 
them on its own account, hut it appears to prefer 
to subsidise private enterprise. Switzerland is an 
exception to the general rule about centralisation, 
and yet has one of the best systems of education in 
Europe. Education is free and compulsory, though 
the compulsion is not so strictly enfoiced in the 
Cabiiolic cantons as in the Protestant. Higher edu- 
cation is specially good, there being seven univer- 
sities, all independent. The only share the Federal 
government takes in education is in maintaining a 
somewhat famous polytechnic at Zurich. 

United States op America. — From the earliest 
times education has been highly valued in the 
United States. At the very beginning the demo- 
cratic ideal enforced the need of universal education. 
The administration of education is vested in the 
local and state authoiities, and is not centralised 
as in the case of the great nations of Europe. 
Theie is a buieau of education at Washington, 
but its functions are limited to the dissemination 
of information. It has no power of control. While 
each state has its independent educational system, 
it is remarkable how uniform the general plan is 
throughout the Republic. At the earlier grades it 
may be said that education in America is compul- 
sory and free, but somehow the compulsory aspect 
does nob need to be emphasised there so much ^ 
in Europe. It is the general belief that public 
opinion is so strong on the subject, that except 
in the case of immigrants, it is nob necessary to 
enforce attendance at school. There is indeed a 
tendency to leave school rather young, but it is 
generally maintained that the American knows 
too well tlie handicap of the lack of education 
to run any risks. Dr Stanley Hall, however, 
gives some very disquieting attendance statistics 
in his Educational Problems, The tvpical^ ele- 
mental y and secondary^ course may be said to 
occupy twelve years — eight years for elementary 
and four years for secondary education. The 
elementary woik is done in what is proudly called 
the common school, where the sons of all classes 
of citizens sib side by side. The^ high school pro- 
vides a four-year couise. The eight years at the 
elementary stages are commonly called grades, the 
first six being really elementary ; the seventh and 
eighth being intermediary, and frequently called the 
grammar-school grades. American educators tell 
us that in the grammar-school grades, as compared 
with the primal y, ‘ the emphasis is shifted from the 
mastery of the means of knowledge as a purpose to 
the mastery of knowledge itself.’ There is cer- 
tainly a tendency to cut out the grammar-school 
period, and to divide up the twelve jrears into two 
equal parts— six elementary and six secondary. 
Bub a determining factor will be the decision of 
the problem of the function of the high school. 
It is felt that at present the school course is unduly 
dominated by the demands ^ of the universities, 
whither only a small proportion of the pupils go. 
It is complained that the pressure of the universities 
on the high schools is communicated by the high 
schools to the common schools, so that the education 
of the whole country is dominated by a goal that 
only a very small fraction reach. In Dr Arthur 
G. Perry’s Problems of the Elementary (1910) 

we find a diagram in which the elementary school 
is figured as representing 94 per cent, of those 
under education, the high school 5 per cent., and 
the university 1 per cent. We have here the 
German problem of the einheits-schvle presented 
under a new aspect. The Amei leans have the 
einheits-schide, and are not sure that they like 
it. So far as the unity it implies is a social unity, 
they are well content (thougli it is ominous that a 
university president should have to defend the 


common schools in an address entitled * Call Nothing 
Common’); but when it comes to an educational 
unity, they begin to think that it might be better 
to have different kinds of schools according to the 
probable future of the pupils. The plan generally 
adopted in actual practice is to divide the twelve 
school years (6-18) into three periods : six yeais in 
the giades, three years at the junior high school, 
and three years at the senior high school. This 
supplies a vital articulation point at the age of 16. 
The junior high schools have established themselves 
in the confidence of the Americans as supplying 
a fitting terminus of a purely cultural training. 
Attention is now being mainly directed tov ards 
the organisation of the senior high schools as 
institutions for cultural training with a certain 
vocational bias. 

Co-education is very general in America, and in 
spite of a fairly strong reaction it retains its hold. 
Objections come mainly from the east, and apply 
much more to the high schools than to the common 
schools. A more important problem of the same 
kind is the preponderance of women teaclieis. 
Up to the highest grades boys may be taught 
by women, and many Americans are wondering 
whether the result on the character of the boy is 
satisfactory. The kindergarten system has been 
thoroughly developed in America, and this, along 
with the predominance of women in the schools, is 
said to be producing an over-sensitive race. 

America is more than usually well piovided with 
univeisities. Many of these rank merely as good 
secondary schools would in Europe. If they would 
content themselves with the name of college^ they 
would avoid unpleasant comparisons, and be recog- 
nised as the efficient institutions many of them are^ 
In fact, French and German writers on education 
are inclined to suggest that there is room in the 
European system tor the American college, some- 
where between the gymnasium or lyc^e and the 
university. In any case, theie are some thirteen or 
fourteen American universities quite on a level with 
our best European institutions, though diffeiing 
consideiahly in type. With the exception of one 
or two univeisities in the east, they follow closely 
the type of the German, Scottish, and newer English 
universities. A marked featuie of American edu- 
cation is the support it receives fiom philanthropic 
individuals. Institutions like the University of 
Chicago and that of Leland Stanford recall on a 
magnificent scale the generosity of pious founders 
who are almost extinct in England. 

Japan. — We have in Japan one ol the most 
striking examples of the deliberate adoption by a 
nation of a new system of education, embodying 
what it considers to be the best in foreign systems. 
The era of or ‘ the Enlightened Goveimment,” 
began in 1868, and under it the educational system 
was completely Occidentalised, the models being 
partly German, hut mainly Anglo-Saxon. All chil- 
dren who have completed their sixth and have not 
yet completed their fourteenth year are said to he 
of school age, and must attend school, unless speci- 
ally exempted, one of the recognised reasons for 
exemption being poverty. There is also a complete 
secondary and university system. At the earlier 
stages there were considerable numbers of foreign 
professors engaged by the government, but the 
policy is now being followed of having as much as 
possible done by Japanese. There is a complete 
system of ordinary and higl^ier normal schools for 
the training of teachers. Physical education and 
hygiene are well attended to. Technical education 
receives special consideration, and it is here that 
most difficulty is found in securing pioper teacheis. 
All things considered, the higher education of girls 
is veiy satisfactory, and no doubt will develop 
rapidly. The text-books in the elementary schools 
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have given rise to a ^ood deal of trouble tlirongh 
t he dishonesty of publishers. Accordingly, the state 
has itself produced sets of text-books, and is taking 
all precautions that the standard thus set shall be 
maintained. The three foreign languages taught in 
the schools are English, Geinian, and French. Since 
the Japanese regard English as the common lan- 
guage of the East, it greatly preponderates. In 
1908 there were only two schools wlieie German 
was taught exclusively, and seven in which the 
pupil might choose between English and another 
language. In all the other schools English was the 
•only foieign language taught. It is also taught in 
the elementary schools, but the results are not yet 
very satisfactory on account of the poor qualifications 
of the teachers in this sirbject. However, improve- 
ment is taking place in this respect. Elementary 
education is free, but fees are charged in the higher 
elementary schools and for supplementary courses, 
though the fee may be remitted in the case of the 
poor. In the secondary schools, known as 'middle 
( whose purpose is ‘to give a higher geireral 
education necessary for men’), tuition fees are 
levied, hut are remitted in the case of those ‘ who 
are distinguished as specially worthy by their excel- 
lence in conduct and study.’ Formerly those who 
had completed the higher elementary course were 
automatically admitted, if they desired, to the 
middle schools ; but now the demand for admission 
is so great that a competitive examination has been 
instituted, and the age of leaving these schools, 
instead of being eighteen, as was intended, is now 
over nineteen. Middle schools are either public or 
private, there being about four public to one private. 
An excellent account of the subject is given by 
a former Minister of Education in Japan, Baron 
Kikuclii, in his Japanese Edxication (London, 1909). 


BiBLioaRAPHT.~-(l) nearly all the German 

professors of philosophy during recent times have been 
expected to give a course on education j so we have the 
views of most of them on this subject-- notably Kant, 
Hegel, Schlmermacher. Herbart went further, and m 
his Allgemeine Pddagocjik (1806) and his TIm7'i^s PadcL- 
gogiseker Vo^'lesungen (1885-4:1) elaborated a complete 
system. His educational writmgs have been Englished 
by the Felkins, and the whole Herbartian position is well 
put by E. H. Hayward, particularly in his Critics of Ser- 
bartianism (1903). In 1904 T. Raymont published his 
Principles of Education^ and the consolidated educational 
theory of the present is now to be found in E. N. Hender- 
son’s Principles of Education (1910), E. E. Bolton’s some- 
what fuller, though less advanced. Principles of Educa- 
tion (1911), and J. Adams’s The Enolution of Educational 
Theory (1912). One of the best presentations of an 
individual system is to be found in W. 0. Bagley’s The 
Educatwe Process (1905). T. P. Kunn’s Education, 
its Data and First Principles (1920) deals admirably 
with recent developments. S. S. Laurie’s Institutes of 
Education ( 1892 ) is the most systematic treatise in English. 
A. Bain’s Education as a Science (1879) has had a great 
influence; and H. Spencer’s Education (1861), though 
much criticised, is still a living force. G. Stanley Hall’s 
Adolescence (1904) and Educational Problems Gkl) are 
storehouses of matter that needs working up. 

(2) ffisiory of Education. — K, von Raumer has a 
Geschickte der Padagogik (Englished in 1863) : so has 
K Schmidt (1860-62). , G. Compayr4’s Histoire de Peda- 
gogic was EngHshed in 1886. Of English histories, T. 
Davidson’s Bistory of Education ( 1 900 ) is good, but not so 
satisfactory as Paul Monroe’s Text-book of the Bistoj^ of 
Education ( 1905 ). E. P. Graves has two excellent volumes, 
A History of EducatUm before the Middle Ages and A 
Histoi^ of Education during the Middle Ages and the 
^ansition to Modern Times (1910). E. P. Cubberley’s 
J^story of Education ( 1920 ) is a mine of informalaon. For 
me classical period Paul Monroe has a Source Book of the 
^ for the (^'eek and Roman Period 

(1901). S. ^Laune^ Education (2ded. 


~ ajxciicn'eca are an vaiuaDie. 

- 5®^aifsance period W. H. Woodward’s Studies 
%n Ea/ucation during the Age of tket Benemsance (1906^), 


Vittoi'ino da Feltre (1897), sxid Erasmus (1904) practi- 
cally exliau&t the subject. Supplementing A. F. Leach’s 
English Schools at the Reformation is The English 
(Irammiar Schools to 16G0 (1908), by Foster Watson, 
whose Beginnings of the Teaching of Modern Subjects in 
England (1909 ) is full of unexpected facts. Later periods 
are excellently treated in J, W. Adamson’s Pioneers uj 
Modern Education (1005), and his Short ^History of 
Ethication (1920). Ch. Letourneau’s D’ Evolution da 
V Education (1878) is a more or less scientific present- 
tion of the history of education. Two syllabuses on tlie 
history of education are available — E. P. Cubbeiioy’s 
(1902) and W. J. Taylor’s (1909). 

(3) History of the Administration of Education.— Tim 
foliowmg will be found useful : Graham Balfour’s Educa- 
tional Systems of Great Britain and Ireland (2d ed. 
1903) ; J. E. G. de Montmorency’s The Progress of Edu- 
cation in England (1904); J. Kerr’s Scottish Education 
(1910); J. Strongs History of Secondary Education in 
Scotland (1909); Sir J. K. Shuttleworth’s Foar Periods 
of Public Education (1862); the very valuable senes ot 
Special Reports published by the Board of Education, 
edited up till 1903 by M. E. Sadler, whose voliuuo on 
Continuation Schools in England and Elsewhere (1907) 
fills a gap in administrative history. 

(4) Books for Professional Teachers. — The following 

volumes consist of series of articles by difierent 
writers, each dealing with the teaching of a subject in 
which he is a specialist. P. A, Barnett’s Teaching and 
Organisation (1897) ; E. SpenceFs Aims and PvaHivc of 
Teaching (1897); J. Welton’s Primiples and Method \ 
of Teaching (1906); J. W. Adamson’s Practice of la- 
structioii (1907); The Hew Teaclimg (1918), edited by 
J, Adams. E Tliring’s TAeor// and Practice of Teacki.uj 
(1885) is still of value. Works on Teaching are becom- 
ing rapidljr specialised. Either an aspect of teaching is 
treated by itself, as m J. Adams’s Ex}WSition and IKuhtra- 
tion m Teaching or a particular subject is seloctid 

for treatment, as in M. W. Keatmge’s Studus in the 
Teaching of History (1910). Geography is treated in 
this way in separate works by Mackinder, Herbertsoii, 
Lyde, and Archer. 

(5) Encyclopaedias. — Hitherto the standard work has 
been W. Rem’s Encyclopadisches Handhuch dcr X^ada- 
gogik (2d ed. 1902); but the new Oyclopcedia, edited by 
Paul Monroe, in 5 vols., promises to surpass anything 
that has yet appeared in any language. E. liuisson's 
Dictionnaire de Pidagogie (1878) is particularly strong 
in history. Sonnenschein’s Cydopaedxa of Education 
(3d ed. 1906) is handy, unpretentious, and very cheap. 
Pitman’s Encyclopcedm and Dictionary of Education (4 
vols. 1921 ) IS edited by Professor Foster Watson. 

(6) Bihhog^'aphies.— There are two American Biblio- 
graphies of Education— Hall and Mansfield’s { 1886 ; 2d ed. 
1893) and W. S. Monroe’s (1903), A very useful ‘ Biblio- 
graphical Note’ appears m Laurie Magnus’s National 
Education (1901). Useful lists of works on education 
are to be found also in Nelson’s Standard Books (first 
vol. published 1911), and Sonnenschein’s Best Books 
(first part of new ed. published 1911), 

See also the articles Universities, Renaissance, 
Women’s Rights ; those on Oxford, Cambridge, Edin- 
burgh, Dublin, Harvard, and other universities at home 
and abroad; Newnham, Girton, Queen’s College; ou 
the greater colleges and schools (Eton, HaiTow, &c.); 
those on the great educators (Oolet, Comenius, Pesta- 
lozzi, Eroebel, &c.); Armt Schools, Art, Conser- 
vatoire, GYMN.\.sTros, Kindergarten, Sloyd, &c. 

Edward the Elder, eldest son of King 
Alfred, reigned c. 901-c. 925. He conquered the 
Banish parts of England as far as the Humber, 
permanently united ail southern and central Eng- 
land, was acknowledged by the Welsh kings, and, 
according to tradition, was chosen by the Scots ‘ to 
father and lord.’ See England. 

Edward the Martyr, son of Edgar (q.v.), 
ruled from 975 to 979 with the support of Bunstan 
(q.v.), being murdered at Corfe (Jastle by his step- 
mother’s orders. 

Edward,^ surnamed the Coneessob, the last 
Aimo-Saxon king of the old royal line, was bom 
at Islip in Oxfordslitrei the elder son of Ethehed 
the Unready, by his marriage in lOC^ with Emma, 
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daughter of Richard the Fearless, duke of the 
Normans. On the death of Ethelred in 1016, j 
Canute obtained possession of the throne, and next 
year married the widowed Queen Emma, by whom 
he had two chiklien, Gunhild and Hardicanute. 
Until the death of Canute in 1035, Edward lived 
in Normandy, but was invited to his court by Ins 
half-brother Hardicanute in 1041, and next year 
succeeded him as king. This was brought about 
mainly by the great Earl Godwin, whose only 
daughter," Edith, Edward mairied in 1045, to treat 
her, however, throughout his life rather like a 
father than a husband. He was perpetually influ- 
enced by his favourites, who were usually worthless 
foreigners, and the history of his reign is merely 
the record of the struggle of the Norman or court 
party with the national or Anglo-Saxon party, 
whicli was led by Godwin and his son Harold. 
Wars with the Welsh, and an unsuccessful revolt 
of the Noitihumbrians, \vere the chief events in the 
later years of his reign. Edward died 5th January 
1066. He was a poor and spiritless king, who, 
for his monk-like virtues, was canonised by Pope 
Alexander III. in 1161. With him the old English 
monarchy perished, save only for its spasm of 
dying energy in the few months’ reign of the heroic 
Harold. See Freeman, and the early lives of Edward 
edited by H. R. Luard ( * Record ’ series, 1858 ). 

Edward 1»9 king of England, was the elder of 
the two sons of Henry HI. , by his queen, Eleanor, 
daughter of Count Raymond Berenger of Provence, 
and was born at Westminster, June 17, 1239. 
His name was given him by his father out of rever- 
ence for the memory of Edward the Confessor, and 
in its English sound, as well as in the honest 
English temper, no less than the yellow hair and 
starwart figure with which the young prince grew 
up, Englishmen might well have read the promise, 
that once more after two hundred years England 
would be ruled by a native English king. Edwaid 
was brought up at Windsor, was given by his 
father in 1252 the government of Gascony, and in 
1254 married, in the monastery of Las Huelgas, 
Eleanor, sister of Alfonso X. of Castile, receiving 
immediately thereafter from his father Gascony, 
Ireland, and the Welsh march betwixt the Conway 
and the Dee, where, in fighting with the turbulent 
Welshmen, he learaed his first lessons in warfare. 
At the Parliament of Oxford ( 1258 ) he took part 
with his father in his contest with his troublesome 
nobles, but thereafter appears to have at first sided 
with the great Earl Simon de Montfort, the leader 
of the barons or national party, without, however, 
impairing his own personal loyalty and affection 
for his father, with whom ere lon^ he was recon- 
ciled. It was his rash eagerness in pursuing an 
advantage gained over the Londonei-s, who were 
devoted to the party of Simon, that lost the battle 
of Lewes (1264), one immediate consequence of 
which was the prince’s imprisonment as a hostage 
for his father’s pledges. Conditions for his libera- 
tion, discussed at Simon’s famous parliament of 
1265, were frustrated through Edward’s escape by 
a stratagem from Hereford Castle ; and at the final 
battle at Evesham (August 4), where Simon recog- 
nised, in the skilful disposition of his enemy’s 
forces a fatal lesson learned from himself, the 
struggle practically ended with the great popular 
champioms death on the battlefield. Edward 
gained much influence by the wise prudence and 
moderation with which he stamped out the last 
embers of rebellion. 

In 1270 he started at the instigation of Louis 
IX. of France to join the last of the crusades, but 
when he reached Tunis, found that king dead, 
and the expedition already desperate of success. 
He went on to Acre, and won great renown 
as a knight, but failed to save the Frankish king- 


dom in the East from its inevitable fate. In June 
1272, while sitting alone on his bed, his own strength 
and energy saved him from being murdered by one 
of the infamous sect of the Assassins. Hastily 
guaiding himself with his arms, and receiving a 
desperate wound, from which he afterwards suflei ed 
much, he tore the knife fiom his assailant’s hand, 
and bmied it in his heart. The ancient story that 
his queen Eleanoi, wdio had followed him in his 
pilgi image, saved his life at the risk of her own by 
sucking tlie poison from the wound, unfortunately 
lacks historical support, but fits well with the 
romantic temper of the times, as well as wdth the 
deep affection that survived thioughout life betwixt 
husband and wife. Tivo months later he started 
for home, and at Capua, in the January of 1273, 
heard of his father’s death two months before. 
Meantime he had been quietly proclaimed king, 
and as things went well in England, he visited 
the pope, did homage at Paiis for his French pro- 
vinces, and did not return to his kingdom till the 
August of 1274. At his coronation he received the 
homage of Alexander III. of Scotland for his lands 
in England, but Prince Llewelyn of Wales neglected 
the summons to attend, and only did his homage in 
1276, under the combined terrois of excommunica- 
tion and the royal army. Edward at once com- 
menced that wise and large policy of domestic 
consolidation and financial as well as legal leform 
that has shed such lustre upon the reign of the Eng- 
lish Justinian, and made it almost the most import- 
ant epoch in the constitutional history of England. 

His first warfare was with the turbulent and dis- 
affected Welshmen, who had profited by the intes- 
tine turmoil of the preceding leign, and intiigued 
perpetually with the rebellious nobles of Henry III. 
for their own ends. The forced peace of 1277, and 
the national dissatisfaction at the stringent terms 
granted by Edward, which was not abated by the 
personal favours he heaped upon the princes 
Llewelyn and his brother David, were but the pre- 
ludes to the final struggle which commenced three 
years later, and ended in the complete suppression 
of Welsh nationalism, with the defeat and death of 
Llewelyn, near Builth in Biecknockshire, and the 
cruel execution of David at Shrewsbury, as a traitor, 
in 1284. By the famous Statute of Wales in the 
same year, the ancient principality was finally an- 
nexed to the English crown, while English laws and 
English institutions were forced upon the conquered 
people. Edward devoted the next year to legisla- 
tion, then went abroad to mediate, without success, 
in the quarrel between France and Aragon. He 
had soon to return to quell fresh disturbances in 
Wales, and even in England, where the great 
Statute of Winchester, which had been passed in 
1285 to place the defence of the country on a really 
national basis, had not yet had time to effect its 
end. Finding that most of his judges had been 
corrupting justice, he punished them with an iron 
hand, next banished in 1290 all the Jews to the 
number of over 16,000 from the kingdom on the 
plea of extortionate usury. Earlier in the reign he 
had hanged 280 for money-clipping and forgery. 

Just at this time the death of the young Scottish 
queen, the Maid of Norway, whom Edw^ard had 
caused to be betrothed to his eldest surviving son, 
Edward of Carnarvon, opened up a fatal contest 
for the Scottish crowm, which gave Edward his 
opportunity to assert anew the old but some- 
what shadowy claim of the English crown to the 
over-lordship of Scotland. The southern half of 
that composite kingdom was inhabited by people 
of English blood and English institutions: its 
south-eastern part, the Lothians, had undoubtedly 
once formed part of the Anglian kingdom of 
Northumbria; while its south-western, Strath- 
clyde or Scottish Cumbria, the population of which 
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was in ^eat part Celtic, had in 945 been given by 
the English king Edmund I. to Malcolm as a her. 
The northern portion of the kingdom was purely 
Celtic in blood, and had at no time been subject to 
English influences, but though the reigning family 
was itself of Celtic origin, its authority hardly 
extended eflectively beyond the region inhabited 
by men of English blood. Undoubtedly the Scottish 
king in 921 chose Edward the Elder *to father 
and to lord,’ and the right then acknowledged was 
claimed successively by William the Conqueior, 
Rufus, and other English kings. Moreover, from the 
12th century it had been customary for the Scottish 
kings or their sons to receive English earldoms, 
and do homage for them, but it continued to 
remain somewhat vague, whether such homage was 
understood to be extended beyond these earldoms, 
so as to include the Lowland provinces and the 
whole Scottish kingdom. William the Lion, taken 
prisoner at Alnwick in 1174, for his freedom 
acknowledged the simremacy of Henry II. in the 
treaty conmuded at Falaise on December 7, but on 
his return found his subjects ill disposed to accede 
to his cowardly submission ; and fifteen years 
later the claim founded on this special act of 
submission was formally renounced for a sum 
of 10,000 merks by Richard I., who was eager 
to raise money for his crusade. Such was the 
ill-defined position of this ancient controversy, 
when fate seemed to fling into Edward’s hands 
the opportunity of defining it anew with all 
the clearness dear to his legal mind. It was 
easy for him to secure a recognition of his superi- 
ority from the selfish and eager candidates for 
the crown, and meantime he secured the Scottish 
castles, and after a deliberate examination of the 
rival claims, decided in favour of John Baliol, 
who, on his accession, paid homage distinctly for 
the whole kingdom of Scotland. He soon found 
his position as a vassal-king intolerable, betwdxt 
the unruly turbulence of his subjects and the 
imperious demands of his over-lord, who allowed 
appeals to be led from Baliol’s subjects to himself. 
Meantime the ambitious projects of the new king 
of France, Philip IV. , involved Edward in anxieties 
for the safety of Guienne and his other possessions 
in France. Ere long the high-handed conduct of 
the French king made war necessary, and Edward, 
with characteristic energy, at once began his pre- 
parations, and summoned in 1295 an assembly of 
the estates of the realm, which was practically the 
beginning of our modern parliaments. The ever- 
increasing exasperation of the Scots at length broke 
out into open warfare in 1296. Edward at once 
marched northwards, captured Berwick, and car- 
ried his victorious arms as far north as Aberdeen, 
Banff, and Elgin, taking the great castles on the 
way, formally accepted Balim’s surrender of the 
crown at Montrose, and returned to Berwick 
(August 22), canying with him the famous corona- 
tion-stone from Scone, after having subdued the 
whole kingdom in about five months. Here, six 
days later, he received the fealty of the clergy, 
baronls, and gentiy of Scotland, whose names fill 
the thirty-five skins of parchment known as the 
Ragman Roll. 

At length he was at liberty to turn to France, 
but the great cost of his late expenditure had 
already driven him to make such heavy demands 
upon the revenues of the church, that the clergy 
now refused fresh subsidies, headed by Arch- 
bishop ^ Winchelsea and supported by the bull 
‘Clerick Laicos’ of Pope Bomface VIII, The king 
retaliated by placing the clergy of the kingdom in 
outlawiy. At the Salisbury parliament in Febru- 
ary 1297, the great barons also refused to take part 
in foreign war, while the merchants were exasper- 
ated because their wool had been seized. A com- 


promise was soon effected with the clergy, and a 
temporary illegal grant for the immediate pui poses 
of the war was procured from the nobles and com- 
mons who were with him. Edward sailed for 
Flanders, and at Ghent confirmed the Charter with 
such supplementary clauses as Avere demanded by 
his refractory nobles, thus finally establishing the 
light of the people themselves to determine taxa- 
tion. This is only second in importance to Magna 
Charta itself as a landmark in the history of Eng- 
land. The suspicious fears of his people compelled 
Edward to repeat the confirmation at London in 
1300, and again at Lincoln in 1301 — an insult to his 
honesty which the king never forgave, and to which 
his subsequent banishment of Winchelsea Avas due. 
In 1303, and again the year after, Edward, in 
desperate straits for money, levied, by agreement 
with the foreign merchants, some new^ customs — 
the beginning of our import duties — without con- 
sent of the estates, and collected a tallage from the 
royal demesne, and again, in 1305, he obtained 
from Clement V. a formal absolution from the 
obligations of 1297. It is true that the first two 
measures were contrary to the spirit rather than 
the letter of his promise, and that he never sought 
to avail himselr of the dangerous power granted 
him by the papal absolution, yet these three facts, 
says fiishop Stubbs, ‘remain on recoid as illustra- 
tions of Edward’s chief weakness, the legal captious 
ness, which was the one diawback on his greatness.’ 

It was the dangerous aspect of affairs in Scot- 
land that forced the king to submit so easily 
to the demands of his barons. Already, in the 
spring of 1297, Wallace, without any countenance 
from the Scottish nobility, had commenced a 
guerilla warfare, and his handful of desperate men 
soon increased into an aimy, which completely 
defeated Earl Warenne and Cressingham at Cain- 
buskenneth (Stirling Bridge) in September 1297, 
and ravaged England, with the most atrocious 
cruelties, from Newcastle to Carlisle. Edward’s 
expedition to Flanders had been a failure, but he 
hastened to conclude a truce, so as to find time to 
chastise the Scots, cementing it by his betrothal to 
Philip’s sister Margaret. The good Queen Eleanor 
had been already dead nine years. Meantime, 
Wallace’s success had merely earned him the bitter 
jealousy of the Scottish nobles, and his power was 
finally broken in the disastrous defeat by Edward’s 
army at Falkirk in July 1298. The king had two 
of his libs broken by a kick fi'om his horse on the 
morning of the battle, but rode throughout the day 
as if unhurt. The struggle lingered on some years 
under various leaders, as Edward found his energy 
paralysed the while by the intrigues of Philip, and 
the constitutional struggles with his barons. Pope 
Boniface, in 1301, put forth a claim to the overlord- 
ship of Scotland, which was repudiated by the 
whole body of the estates at Lincoln. It was not 
till the June of 1303 that the king was able to 
resume his conquest. Accompanied by a fleet 
carrying his supplies, he penetrated again into 
the far north, tarried a while in Dtinfermline, and 
settled the kingdom after the reduction of Stirling, 
the last place of stren^h that held out. In 1305 
Wallace was betrayed into his hands, sent to 
London, and cnielly executed as a traitor. The 
fate of this noble-hearted patriot is a fatal blot 
upon his conqueror’s memory, but it should not be 
forgotten that Edwaid was profoundly convinced 
of the legality of his own claims over Scotland, and 
that Wallace to him was merely a pestilent rebel, 
who had earned his doom by tre^on to his lord and 
by the cruelties he had inflicted upon Englishmen. 
The same year the king prepared a new constitu- 
tion^ for the conquered kingdom, divided it into 
sheriffdoms like the English counties, and made 
arrangements for the ijepresentation of the Scots in 
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the English parliament — a measure which, had it 
"been successtul, might have anticipated by four 
centuries the benefits of the union. It might now 
have been expected that Scotland was effectively 
subdued, but ere long Robert Bruce, who had 
hitherto played a dubious game, raised a revolt in 
the beginning of 1306, got rid of the regent Comjrn, 
his most serious rival, by a foul murder in Dumfries 
chuich, was crowned king at Scone, and kept up 
an incessant but varying struggle during the winter 
of 1306 and the spring of 1307. The treachery of 
those who had sworn fealty to him, and whom he 
had trusted implicitly, roused Edward to the pitch 
of exasperation, and at the knighting of Prince 
Edward at Westminster, he swore a solemn vow to 
be revenged upon Bruce. He at once despatched a 
force to Scotland, and though now old and infirm, 
began preparations for his fourth expedition; but 
he was attacked vutli dysentery on the march, and 
his malady increased so much upon him that he 
died on the 7th of July 1307, at Burgh-on-Sands, 
near Carlisle, within sight of Scotland, leaving for 
his son Edward the dying command not to bury 
his body till he had utterly subdued the Scots, but 
to carry his bones with the army until the victory 
was complete. Eleven days later the young prince 
reached Carlisle, but returned a few weeks after to 
London, and buried his father’s body in West- 
minster, where it still rests under a slab, with the 
simple but truly descriptive inscription : ‘ Eduardus 
primus, Scotorum malleus, hie est.’ 

See Seeley’s Life and Reign of Edwa/n'd 1. (1871) ; vol, 
ii. (1876) of Bishop Stubbs’s Constitutional History of 
England^ his Early RUmtagenets in ‘Epochs of Modern 
History’ (1876 ), and his prefaces to the Reigns of Edioard 
L and II. in the ‘ Eolls’ senes (1882-83); and T. F. 
Tout’s monograph (1893). 

Edward II*. son of the preceding, was bom at 
Carnarvon in Wales, 25th April 1284, and in 1301 
was created Prince of Wales, being the first heir- 
apparent of the English throne who bore that title. 
In 1297 he was appointed regent in his father’s 
absence, and as such signed the famous Gonjirmaiio 
Cartarum. He accompanied his father on his 
various expeditions into Scotland, but was absent 
at his death in July 1307, and instead of carrying 
out his dying commands, returned to London to 
give himself to unworthy pleasures and the beloved 
companionship ‘of his favourite the Gascon, Piers de 
Gaveston. A month later he created him Earl of 
Cornwall, and on his departure for France in the 
beginning of 1308 to marry Isabella, daughter of 
Philip I V . , left him guardian of the kingdom. The 
indignant nobles demanded his banishment, and 
twice was the favourite forced to leave England, but 
as often was he recalled by the infatuated monarch, 
until at length they rose in arras, captured Gaveston, 
and executed him at Warwick in 1312. Two years 
later, Edward invaded Scotland at the head of an 
army of 100,000 men. At Bannockburn, on the 24th 
June 1314, he was defeated with immense slaughter 
by Bruce, whose heroism redeemed the dubious 
patriotism of his earlier years, secured his own 
crown, and the final ind^endence of his kingdom. 
With the capture of Berwick in 1318, he had 
undone every trace of the conquest of Edward 1. 
This great disaster in Scotland was followed by 
risings in Wales and Ireland, and two seasons of 
unexampled famine attended by still more fatal 
pestilence. From this time till 1322 the influence 
of Lancaster as the king’s minister was supreme, 
but in that year, with the aid of his new favourites, 
Hugh le Despenser the elder, and his son, Hugh 
the younger, who had been already banished, 
but whom the king had recalled, Edward over- 
threw Lancaster, and put him to death. Imme- 
diately after, Edward invaded Scotland for the 
last time, but achieved no particular success, and 
171 


in 1323 concluded a truce with that nation for 
thirteen years, and returned to England. A dis- 
pute now arose between him and Charles IV. of 
France, brother of his wife Isabella, in regard to 
the tenitories wliich he held in that country. 
Charles seized these, whereupon Edward sent over 
Isabella to remonstrate, and, if possible, to effect 
an amicable arrangement between them. Isabella 
already despised her husband, and hated the 
Despensers, and had contracted a guilty passion 
for Mortimer, one of the most unprincipled and 
powerful of the disaffected nobles. She now 
treacherously made common cause with many of 
the exiled nobles against her husband and the 
Despensers, and having obtained j)ossession of the 
young Prince Edward, she embarked from Dort, 
in HoUand, with a large body of malcontents, and 
landed on the coast of Suffolk on the 24th September 
1326. Edward fled, but was taken prisonei in 
Glamorganshire. The Despensers, father and son, 
were executed, and the monarch himself compelled 
formally to resign the crown. His robust frame 
refusing to succumb to some months of the most 
inhuman treatment, he was murdered by a cmel 
death in Berkeley Castle, 21st Sejptember 1327. 

Edward 111*9 son of the preceding, was born 
at Windsor, 13th November 1312, and was crowned 
king 29th January 1327. During his minority the 
country was governed nominally by a council of 
regency, but really by Mortimer and’ his paramour 
Isabella. Early in 1328 the young king married 
Pliilippa of Hainault, and two years later seized 
Mortimer and put him to death, banishing his 
unworthy mother, Isabella, to her remaining 
twenty-seven years of privacy in Castle B-ising. 
He next invaded Scotland to assist Edward Baliol, 
son of John Baliol, who, in the confusion that 
ensued on the death of the great Bruce, had made 
a descent on the country, and got himself crowned 
at Scone. In a bloody battle fought at Halidon 
Hill, near Berwick, 19th July 1333, the Scots were 
completely defeated, whereupon Baliol assumed the 
authority of a king, and did homage to Edward 
for his possessions, but a few months later had 
to fl.ee from the kingdom. In the course of three 
years Edward thrice invaded Scotland, but though 
he frightfully wasted the country, and brought 
armies such as could not be met in the field, lie 
could not break the invincible spirit of the people, 
who, after each invasion had rolled over them like 
a flood, rallied anew with a still more stubborn 
resolution to be free. But the scene of Edward’s 
great exploits was France. Charles IV. having 
died without a son, Philip of Valois, the nearest 
heir by the male line, ascended the throne, under 
the title of Philip VI. Edward claimed the crown 
in right of his mother Isabella, sister of Charles ; 
but as the law of France expressly excluded 
females from enjoying sovereign rights, it is need- 
less to say that his claim was utterly groundless. 
The English king admitted that his mother, being 
a female, could not inherit the crown of France, 
but affirmed that he, as her son, might. But it is 
clear that he could not receive from his mother 
rights to which she herself had no claim. Yet 
never was a had cause redeemed from baseness 
with more splendid triumphs. Edward declared 
war against Philip in 1337, raising money un- 
sparingly by tallages, forced loans, and seizing 
wool for which it is true he promised to pay in 
the course of two years. Spite of the brilliant sea- 
victory at Sluys in 1340, the war was at first singu- 
larly unsuccessful, and Edward soon found him- 
self at issue with his nobles, and especially the 
princes of the church, and was compelled to pur- 
chase the grants of money necessary for the war 
with concessions of privileges, which he occasion- 
ally endeavoured to evade by subterfuges that his 
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grandfather would have scorned. At length in 
1346, accompanied by his eldest son, known as the 
Black Prince, he again invaded France, conquered 
a great part of Normandy, marched to the very 
gates of Paris, and on the 26th August 1346, 
inflicted a terrible defeat on the French at the 
famous field of Cr^cy. Here the Black Prince, 
though but sixteen >ears old, exhibited the most 
heroic courage. After some further successes, and 
the fall of Calais after a twelvemonth’s siege, a 
truce for a few months was concluded between 
the two nations, afterwards from time to time 
extended. Just before the surrender of the 
famished citizens of Calais, occurred the heroic 
incident of Eustace de St Pierre and his five com- 
panion burgesses of Calais, who offered themselves 
as victims to the king’s fury to save their fellow- 
citizens, and were saved only at the impassioned 
entreaties of Queen Philippa. Meanwhile the 
Scots had sustained in 1346 a severe defeat at 
Neville’s Cross, near Dm ham, their king, David 
II., being taken prisoner, while in 1349 the terrible 
Black Death had carried off a third of the total 
population of England, and permanently changed 
the whole relations between labourer and master. 

The war began anew in 1355, and next year, on 
the 19th September, the Black Prince obtained a 
brilliant victory at Poibieis, where King John of 
France was taken prisoner. The Scottish monarch 
was released under promise of a ransom of 100,000 
merks in 1357, and King John in 1360, when a peace 
was concluded between the French and the English, 
by which the latter were to retain their conquests. 
King Jolm, finding it impossible to raise his pro- 
posed ransom, honourably returned to captivity, 
and died in London in 1364, Shortly before this 
date, David, kin^ of Scotland, whose residence in 
England had extinguished the little patriotism he 
ever had, entered into a secret agreement with 
Edward, in virtue of which his kingdom, if he 
died without male issue, was to be hand^ over 
to the English sovereign. Meanwhile, the Black 
Prince, who had married Joanna, daughter of 
tlie Earl of Kent, had received from his father 
Aquitaine and Gascony, and ruled there for some 
time very prosperously ; but ultimately involving 
himself and his father in a war with France, which 
was disastrous in its issues, was obliged in 1374 to 
conclude a truce for three years. Edward waged 
war no more. In spite of his brilliant victories, in 
spite of the dazzling valour of his son, he was at 
the last unsuccessfm. Under him, says Mr Free- 
man, ‘England was successful in battles, but she 
was thoroughly beaten in war.’ Neither in Scot- 
land nor in France did he realise his desires. 
Affairs at home were no less unsatisfactory in the 
last years of his life, and public finance drifted 
hopelessly into ruin. He quarrelled with his par- 
liaments, and saw public discontent sap the loyalty 
of his people, while he gave himself up to the influ- 
ence of his rapacious mistress, Alice Perrers, and 
let the government slip into the hands of his third 
son, John of Gaunt. The Black Prince, who had 
headed a party opposed to his father’s policy, died 
Sth June 1376, and the king himself expired almost 
alone on the 21st June 1377, after a reign of fifty- 
one years. 

See Longman’s Life and Times of Edward III. (1869), 
Warburton’s Edmard III. (1876), Mackinnon’s Historv 
of Edward III. {im). 

Edward IV#* son of Richard, Duke of York, 
and Cicely Nevill, daughter of the first Earl of 
Westmoreland, was born at Rouen in 1442, and 
brought up at Ludlow Castle, being known during 
his father’s lifetime as Earl of March. The Yorkist 
claim to the crown will be discussed under 
Roses ( Wars of the ) ; here it is enough to say that 
Edward found himself, on his father’s defeat and 


death at Wakefield (December 30, 1460), head cf 
a strong and resolute party. With charactcrisioic 
vigour he at once set out from Gloucester, won the 
battle of Mortimer’s Cross (February 2, 1461), lost 
in the person of Warwick the second battle of St 
Albans fifteen days later; but only nine days 
thereafter, taking advantage of the reaction of 
the south against the excesses of Queen Margaret’s 
victorious northern soldiers, entered London in 
triumph, and was hailed as king. A month 
afterwards he secured for himself the crown by 
the great battle of Towton, near York. The inde- 
fatigable queen, with the aid of French money, 
kept up the struggle in the noith, but her defeats 
at Hedgeley Moor and Hexham (1464), and the 
captuie of the unhappy King Heniy (14(55), in the 
meantime closed the door upon her hopes. The 
young Edward was handsome and frank in man- 
ners, and quickly became a most popular king. 
The commons granted him the wool-tax and ton- 
nage and poundage for life. But Edward im- 
perilled his popularity by his uncontrolled licen- 
tiousness, and by his ill-advised and at first seciet 
marriage (1464) with Elizabeth Wood ville, the hand- 
some daughter of the Lancastrian Lord Itivers, and 
widow of Sir John Grey of Groby, displeased the 
Sreat Earl of Warwick and many of his nobility, 
'fc/ho had hoped to buttress the king’s throne by a 
French or Burgundian alliance, and whose dis- 
affection W8LS further increased by the honours 
which were lavishly heaped upon the young queen’s 
upstart relations. Warwick succeeded in detach- 
ing the king’s brother, the Duke of Clarence, from 
Hs side, and made him his own by manying him 
to his daughter Isabel. Meantime the tide of 
popular feeling showed the^ direction in which it 
was running by insurrections in the northera 
counties and in Lincoln. At length Warwick 
finding Clarence too weak a foundation on which 
to buSd a Yorkist revolt, crossed to France, and 
there made friends with his ancient enemy. Queen 
Margaret, and cemented the alliance by marrying 
his daughter Ann to her son, Prince Edward. In 
Septemfc 1470 Warwick landed in England, and 
Edward finding himself deserted on every side fled 
to Flanders ; six months later he landed at Raven- 
spur, and pressed on to give battle to Warwick, 
His brother Clarence went over to his side, and in 
the final battle at Barnet, on Easter-day, April 
14, 1471, the kingmaker fell on the field of his 
defeat. Edward next turned to meet Queen Mar- 
garet, and put an end to the war by the victory at 
Tewkesbury (May 4). He showed the savagery of 
his nature by the murder of the young Prince 
Edward, and the ruthless severity of his vengeance 
upon the other captives, some of whom had left 
sanctuary on promise of their lives being spared. 
The night of his arrival in London the old king, 
Henry VI., died in the Tower — of a broken heart 
as was given out. Edward henceforward sat 
securely on his throne, and used his power freely 
to extort money from his subjects by forced loans. 
In 1478 he stained his name by the private execu- 
tion in the Tower of his brother Clarence — drowned 
according to an old tradition in a butt of Malmsey 
wine. Edward’s partisanship of Burgundy against 
France had brought no glory to his army, the 
leaders of which were induced by French gold to 
abandon the war. Equally unsucces^ul were his 
ambitious schemes for the marriages of his five 
daughters. Edward died suddenly, April 9, 1483, 
worn out before his time by his debaucheries. 

See (3-airdner’s Houses of Lanmster and York (1874) 
his Introductions to the Paston Letters (1872-76); Strat 
ford’s Edward JF. (1910) ; and Mias Scofield’s (1923). 

Edward T,, son of the preceding, was bom 4th 
November 1470. The story of his life is brief and 
tragic. At xhe death of his father, he was living 
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at Ludlow in Shropshire. When the news reached | 
Ludlow, Earl Rivers, his maternal uncle, set out | 
with him for London. Richard, Duke of Gloucester, 
however, contrived to obtain possession of his | 
person at JSlortliampton, and brought him to the 
capital himself, in May 1483. Towards the end of 
the same month Richard was appointed Protector 
of the kingdom. In June the young Duke of Yoik, 
Edward vT’s brother, also fell into his hands. The 
two hapless boys were then removed to the Tower, 
and were never more heard of. In 1674 some bones 
were discovered below the stairs which led to the 
White Tower chapel, and were reinterred as the 
princes’ remains in Westminster Abbey in Henry 
VII. ’s chapel. There is no doubt that they were 
murdered by their uncle Gloucester, who himself 
began his short reign as Richard III., July 6, 1483. 

Edward VI., born at Hampton Court on 12th 
Oct. 1537, was Henry VIII. ’s son by his third queen, 
Jane Seymour, who died twelve days after his birth. 
Till he came to six years he was brought up ‘ among 
the \yomen ; ’ then his instruction commenced ‘ in 
learning of tongues, the Scriptures, philosophy, and 
all liberal sciences.’ Cheke and Ascham were 
among his preceptors. On 21st Jan. 1547 he suc- 
ceeded Henry, when Edward Seymour, Earl of 
Hertford, his uncle, got himself made Protector. 
A novus homo, who from a country gentleman had 
risen to^ be ruler of England through his sister’s 
queenship, Seymour allied himself with the reformed 
party against the nobles of the old regime, and 
sought by some high achievement to justify his 
rapid exaltation. During the first year or his 
protectorate he invaded Scotland, to enforce the 
marriage-contract between Edward and Mary, 
Queen of Scots. In the battle of Pinkie ( 10th Sept. 
1547) the Scots were utterly defeated, and Scotland 
lay at the mercy of Seymour, now self-created Duke 
of Somerset ; but his presence was needed at home. 
He returned to find that his brother, Lord Sey- 
mour, the admiral, had been caballing against him, 
Somerset had him attainted; and on 20th March 
1549 he was sent to the block, the boy -king consent- 
ing coolly to his death. That summer witnessed 
two rebellions — of Catholics in Devon, and of 
agrarian malcontents, under Ket the tanner, at 
Norwich. Both were suppressed ; but two months 
afterwards a more formidable adversary arose in 
the person of Ket’s vanquishei, John Dudley, Earl 
of Warwick, who worked the Protector’s downfall 
by insinuations against him of ‘ambition, vain- 
glory, and self-enrichment ’ ( such are the entries in 
Edward’s Journal). Somerset was lodged in the 
Tower, pardoned, assailed anew, and this time be- 
headed (22d Jan. 1552), Dudley meanwhile being 
oreated Duke of Northumberland. The people 
regretted with good reason Somerset, for Dudley 
was both a worse and a weaker man. Indifferent 
in matters of religion (though he died a professed 
Catholic), he too let the Reformation take its 
course under Cranmer (q.v.) and Cranmer’s more 
headstrong colleagues ; his single aim was to secure 
the succession for his own family. With this view 
he married his fourth son. Lord Guildford Dudley, 
to Lady Jane Grey, daughter of that Duchess of 
Suffolk to whom by the will of her uncle, Henry 
VIII., the crown was to pass in default of issue 
by Edward, Mary, or Elizabeth. Northumberland 
now worked upon the dying boy to exclude his 
sisters and nominate Lady Jane as his successor. 
Edward consented; and a ‘device,’ thus settling 
the succession, was drawn up. The king lived only 
a few weeks after, dying at Greenwich on 6th July 
1553, of poison it was rumoured, but more probably 
from chs effect of quack nostrums on a consumptive 
frame. On 8th August he was buried in West- 
minster mth Protestant rites, but mass of requiem 
was cnanted in the Tower. A truer estimate of 


him — shrewd, cold, a very Tudor — may be foimed 
from Prof. A. F. Pollaid’s summing up {Pohttcal 
History of England, vol. vi. 1910) than from Sir 
C. Markham’s Edward VI. { 1907 ). 

Edward V11.9 eldest son of Queen Victoria, 
was born at Buckingham Palace, 9th November 
1841, and christened Albert- Edward. After a care- 
ful education under four private tutors, he studied 
at the universities of Edinburgh, Oxford, and Cam- 
bridge. In 1860 he visited the United States and 
Canada ; in 1862 travelled with Dean Stanley in 
the East; and on 10th March 1863 married the 
Princess Alexandra (born 1844; died 1925), eldest 
daughter of Christian IX. of Denmark. IBesides 
three daughters, two sons were born of this 
marriage — the eldest, Prince Albert-Victor-Chiis- 
tian-Edward, Duke of Clarence (born 8th January 
1864 ; died 14th January 1892), and George, Duke 
of York and Prince of Wales (born 3d June 
1865 ; created Duke of York, May 1892 ; succeeded 
as George V. on the death of his father). Re- 
covery from a six weeks’ attack of typhoid was 
celebrated in St Paul’s on 27th Febiuaiy 1872 
with great enthusiasm — an enthusiasm emulated 
in the East on the occasion of a visit to India 
1(1875-76). The King, the first British monarch of 
the Saxe Cobuig house, was a Field-marshal, and 
,iu 1874-1901 Grand-master of the Freemasons ; 
and he constantly manifested a lively interest 
in exhibitions, charitable institutions, the housing 
of the poor, agriculture, and the well-being of the 
people. For the Queen his mother, he, then Prince 
of Wales, bore much of the burden of court cere- 
monials and public functions. He assisted in pro- 
moting the Royal College of Music ; and the Im- 
perial Institute was due to his suggestion. On 
4bh April 1900 he was shot at by a young anaichist, 
Sipido, in a train at Brussels ; on 22d January 
1901 he succeeded his mother as Edward VII. His 
coronation, arranged for the 26th June 1902, but 
postponed on account of a surgical operation, was 
celebrated with traditional splendour in West- 
j minster Abbey on the 9th August 1902. He 
[contributed greatly to the lestoration of cordial 
1 1 elation s with Fiance, and at his death (6th May 
1910) had conciliated at home and abioad universal 
respect for his political insight, tact, and kingly 
dignity. See Life by Sir Sidney Lee ( vol. i. 1925 ). 

Edward the Black Prikce, eldest son of 
Edward III. and Philippa, was born at Woodstock, 
15th June 1330, and was created Earl of Chester 
(1333), Duke of Cornwall (1337), and Prince of 
Wales (1343). Knighted by his father at La 
Hogue in 1346, he the next month, mere hoy though 
he was, fought bravely at Crdcy, and is said to 
have won from his black aimour his popular title — 
a title, however, first cited in the 16tli century. In 
1355-56 he undertook two marauding expeditions 
in France, the second signalised by the great victory 
of Poitiers, where King John and his son Philip 
were taken prisoners. In 1361 he married his 
cousin, Joan, the ‘Fair Maid of Kent’ (1328-85), 
who bore him two sons, Edward (1365—70) and the 
future Richard II. ; in 1362 his father created him 
Prince of Aquitaine, and next year he departed to 
take possession of his principality. In 1367 he 
espoused the cause of Pedro the Cruel (q.v,), and 
at Navarrete won his third great victory, taking 
Du Guesclin prisoner ; in 1370, worn out by sick- 
ness, he sacked Limoges with merciless severity. 
He died at Westminster, 8th July 1376. See Lives 
by G. P. R. James (1822*), Le Poittevin de la Ooix 
(1854), L. Creighton (1876), Dunn-Pattison (1910). 

Edward, Thomas (1814-86), the ‘Banff natur- 
alist,’ son of a private in the Fife militia, was bom 
at Gosport, and spent his early years at -Aberdeen. 
After settling as a shoemaker in Banff m 1837, niff 
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passion for natural history led him to collect many 
specimens and discover new species, which he 
classified, described, and exhibited. He was a 
Fellow of the Linnean Society. Smiles*s Lif& of a 
Scotch Naturalist in 1876 awakened much sympathy, 
and a pension was given him of £50 a year. 

Edwardes, Sir Herbert Benjamin, was 
born at Frodesley in Shropshire, 12th Nov, 1819. 
Entering the army of the East India Company in 
1840, he was, on the outbreak of the first Sikh war 
( 1845 ), appointed on the staff of Sir Hugh Gough, 
and fot^ht at Mudki and Sobraon. As assistant 
to Sir Henry Lawrence, British resident at Lahore, 
he took an active share in punishing the Dewan 
Mulraj of Multan, who had murdered Mr Vans 
Agnew and^ Lieut. Anderson, defeating him twice, 
and capturing his city (1849), Duiing the Indian 
Mutiny, Edward es, as commissioner of the Peshawar 
frontier, did good service by conciliating Dost 
Mohammed of Afghanistan, and securing his neu- 
trality. In 1865 ill-health obliged him to leturn to 
England, where he commenced to write a Life of 
Sir H. Laxm'ence, which was completed after his 
death (at London, on 23d Dec. 1868) by Herman 
Merivale. He also wrote A Year on the Punjab 
Frontier in 1848-49. 

Edwards, Amelia Blandford, was born in 
London, 7bh June 1831. Her first novel. My 
Brother's Wife (1855), was followed by a dozen 
others, among them Dehenham's Vow (1869) and 
Lord Brachenhury (1880). She also published a 
volume of Ballads (1865), and, besides books of 
holiday travel in Belgium and the Dolomites, 
A Thousand M%les tip the Nile (1877). Miss 
Edwards was the founder and honorary secretaiy of 
the Egyptian Exploration Fund, and wrote many 
paper's on Egyptology. She died 15th April 1892. 
—Her cousin, Matilda Barbara Betham- 
Edwards (1836-1919), was born at Westerfield, 
Ipswich, and when quite a young girl attracted 
the notice of Charles Dickens, who published hei 
poem, * The Golden Bee,’ in All the Year Bound; 
it is included in her poems (1885). Her first 
novel, The White Home by the Sea, appeared in 
1857, Dr Jacob in 1864, and Kitty (described by 
Loid Houghton as ‘the best novel he had ever 
read ’ ) in 1869. She also published A Winter with 
the Swallows (1867), A xear in Western France 
(1875), Home Life in France (1905), Literary 
Bambles in France ( 1907 ), Mid- Victorian Memories 
(1919), and edited Murray’s Southern, Eastern, and 
Central France, and Young’s Travels (1889). 
Edwards, Milne. See Milne-Edwards. 

Edwards, Jonathan, was born at East Wind- 
sor, Conn., 5tli Oct. 1703, only son of Timothy 
Edwards, clergyman there for more than sixty 
years. The boy, precocious alike in learning and 
piety, graduated at Yale College in 1720 ; his doubts 
had given way to ‘ an inward sweet delight in God.’ 
After acting as tutor at i'ale from 1724 to 1726, he 
was ordained in 1727 colleague to his maternal 
grandfather, Solomon Stoddard, in his ministry at 
Northampton, Mass. Two years later the death of 
the latter left him alone, and here for nearly twenty- 
four years he laboured with remarkable earnestnei 
pidxng his flock through the excitement of a revival 
P^^^ching of George Whitefield in 
1740. The happm^s of his ministry was after 
seventeen years broken by a bitter dispute with 
ms people about the circulation of immoral books, 
and about returning to the earlier Congregational 
rule or refusing to admit to communion persons not 
consciously converted. Edwards supported the more 
obliged to resign his ministry 
m 1750. He next laboured as missionary to the 
Mousatonnuck Indians in Massachusetts until 
17o8, when he was called to succeed his son-in-law. 


President Burr, of Princeton College, but died of 
smallpox only thirty-four days after his installation, 
22d March 1758. Edwards is one of America’s most 
oiiginal thinkers in metaphysics, and his treatise 
on the Freedom of the Will ( 1754) has never been 
superseded (see Will). He was a rigid Calvinist 
in theology, but his heart was warmed with a piety 
of rare saintliness and elevation. His other woiks 
include Original Sin (1758), True Nature of Chris- 
tian Virtue (1788), and Dissertation on the End for 
which God created the World (1789). The most 
notable adherents of his school were Samuel Hopkins 
(q.v.) ; his son, Jonathan Edwards ; Joseph Bellamy 
of Connecticut (1719-90); Nathaniel Emmons 
(1745-1840) ; Timothy Dwight (q.v.) ; and Leonard 
Woods, professor at Andover — almost all of whom 
wrote copiously. There have been many editions, 
more or less complete, of the works of Edwards, 
that by Dwight (with a biography, New Yoik, 
1829-30) being in 10 vols. This edition was repub- 
lished at London in 2 vols. by Henry Rogers in 1834 
and in 1860. See the Life by A. V. G. Allen ( 1889) 
and Squires’s Edwardean (1903-4).— Jonathan 
Edwards, second son of the pieceding, was born 
in Northampton, Mass., 26th May 1745, and was 
educated at the College of New Jeisey ; he became 
tutor at Princeton, and in 1769 pastor at White 
Haven, Conn. Here he laboured with all his 
father’s energy till dismissed by bis congregation 
in 1795 on the plea of their inability to support a 
minister. Next year he was called to the chuicli 
at Colebrooke, Conn., and in 1799 to the president’s 
chair of the new college at Schenectady, New 
York; but here he died 1st August 1801. He 
published an exposition of his father’s theory of 
the will ; and his own works, with Life, were pub- 
lished by his grandson in 2 vols. in 1842. 

Ed^ll, kii^ of Northumbria, was the son of 
.^Ua, king of Deira, who died in 588. His father 
was but three years old, whereupon 
^tlielric, king of Bernicia, seized his territories. 
The child was carried into North Wales, and there 
brought up._ At length he found refuge with 
Rsedwald, king of East Anglia, who took up arms 
on his behalf against miielfrith, the son of his 
oppressor, and defeated him in a great battle, 
in which the usurper fell (617). Edwin now 
obtained his father^ kingdom of Deira, and ere 
long overran Bernicia, thus bringing under his rule 
a united Northumbria, which extended north- 
ward to JEdinbnrgh, a city which he fortified, and 
which still retains his name. He next conquered 
Elmet (the West Riding of Yorkshire) from the 
Bntons, and pushed his power westward to the 
even to Anglesea and Man. After 
R^dwald’s death he also obtained the over-lord- 
ship in East Anglia, and overthrew the West 
Saxons, a victory which gave him the over-lordship 
of all England, save Kent. Edwin had already 
married iEthelburh, daughter of ^thelberht, the 
convert of An^stine. Under Paulinus’ influence, 
and moved byliis escape from assassination at the 
hands of the king of W^essex, and by his victory 
over Wessex, Edwin was converted to Christianity; 
and he and his nobles were baptised in tne eleventh 
year of his reign. Thereafter, he became the most 
powerful prince in England. In 634 he fell in a 
disastrous battle at Hatfield Chase in Yorkshire. 
Edwin was canonised; his festival falls on 4th 
October. His story forms the suhiect of Alexander 
Smith’s poem, Edwin of Deira (1861), 

E6CI0O9 ^ town in the Belgian province of East 
Flanders, on the Lihve, 12 miles NW. of Ghent 
by rail. It has manufactures of woollens, cottons, 
&c. Pop. 14,000. 

Ed} a name somewhat widely applied in popular 
usage, but justifiably extended to jul the member® 
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of the family Anguillklee, which is included in the 
Older Physostomi of hony fishes. The family is a 
large one, with representatives in almost all fresh 
waters and seas ot temperate and tropical zones. 
As is well known, the body is much elongated, 
cylindrical or ribbon-shaped ; the usual scales are 
absent or rudimentary; and there aie no pelvic 
fins. If unpaired fins are present, they unite in a 
long fringe. Teeth are usually well developed. 
Over two hundred species are known, all carnivor- 
ous, and preferring to keep near the bottom, some- 
times at great depths. 

The genus Anguilla includes the eels par 
excellence^ some twenty-five widely distributed 
species in all, the Common Eel (A. vulgaris) 
the rest. The skin exhibits minute rudimentary 
scales, the upper jaw does not protrude, the tongue 
is free, the teeth small, the unpaired fins united in 
a continuous fringe. The common eel, though not 
without its mystery, is known to every one. The 
wide gape, the protruding lower jaw, the vaiiable 
forms of head, the body cylindrical in front and then 
compiessed, the long tail, the very varying colour, 
are familiar features. It occurs throughout most 
of Europe, frequenting, however, sluggish streams. 



Stealthy in its habits, the eel lies in the mud 
during the day, and wriggles about at night in 
search of all sorts of water - animals, including 
fishes. It is also certain that the eel may 
leave the water, especially when grass meadows 
aie overflowed or wet with dew, and travel by 
night over the moi^>t surface in search of food ; its 
small external gill-aperture helps it to remain some 
time without water. In cold weather it hides 
itself in the mud. Eels never spawn in fresh water. 
The life-history, worked out by Schmidt, is remark- 
able. The mature eels pass from the rivers to mid- 
Atlantic, where they spawn, both sexes probably 
dying thereafter. The transparent larvae {Lepto- 
cephali) live near the surface, and are for two yeais 
pelagic. After a remarkable metamorphosis they 
work their way to the shores, often travelling great 
distances. They migrate by day up the riveis, 
and are known as ‘elvers.’ Their marvellous pro- 
cession is called the ‘eel-fare.* The flesh of the 
eel is eaten, both fresh and preserved. They are 
caught by eel-spears, eel-pots, baskets, and in 
various other ways. (See Fisheeibs.) In the 
blood of Anguilla, Mursena, and Conger, which is 
scantier than in most fishes, there is a powerful 
poison. The blood is exceedingly acrid to the 
taste, and though rapidly fatal when injected 
under the skin, is not markedly injurious in the 
etornach. The virulence of the poison is destroyed 
by heat. 


The genus Murgena includes a large number of 
marine species, mostly well coloured, some of great 
length (6 feet), and with formidable biting powers. 
One widely distributed species {M. heUna) was 
mghly prized by the Romans, and is still fished. 
The genus Conger (q.v.) is sepaiately discussed. 
Murcenesox, Myrus, and Ophichthys are other im- 
portant genera within the family Mur«enid^. — The 
Emctric Eel ( Gymnot'us electncus) belongs to a 
different though adjacent family (see Electric 
Fishes). The sand-eels {Ammodytes)^ which are 



Sand-eel or Sand-launce {Ammodytes lancea)^ 


often sought for bait, and are familiar to shore- 
wandereis, belong to quite a different set of bony 
fishes, and aie also called launce. They are allied 
to the cods, and classified in the Anacanthini order. 
The marvellous adroitness with which they jeik 
themselves about in a pool, making use of the 
slightest cover of sand, is often admired. 

A superstition has lingered through many 
centuries, finding typical expiession in the works 
of Albertus Magnus, and repeated to-day in the 
experiments of country schoolboys, that horse- 
hairs left to soak in the brook grow into small 
eel-like animals. The fact at the root of this 
fancy is the frequent and sudden appearance of 
one of the Nematodes — the horse-hair worm. 

The so-called ‘ eels ’ in paste, vinegar, fermenting 
and decaying substances, or stagnant water, are 
minute threadworms or Nematodes, often belong- 
ing to the genus Anguillula. Their bodies have 
the usual threadworm shape, and are almost 
transparent, though with thick cuticle. The rate 
of multiplication is very rapid; both eggs and 
adults have considerable power of reviving after 
Desiccation (q.v.). Adults have been known to 
reawaken after a maximum desiccation of four- 
years. See for these animals ASCARIS, 
Thebadwokms, &c. 

Eel-pout^a name given in some parts of Eng- 
land to the Rurbot {Lota vulgaris), and on some 
pai'ts of the Scottish coast to the Viviparous Blenny 
\Zoarces mviparus), 

Elffeu^di, a title of respect among the Turks, 
bestowed upon civil officials, and upon educated 
persons generally, in contradistinction to the mili- 
tary title of Aga. It is nearly equivalent to the 
French Monsieur, but is suffixed to the personal 
name. 

Efferresceuce. Nearly all gases are more or 
less soluble in water, the amount of solubility 
depending on various conditions of pressure and 
temperature. As a rule, the lower the temperature 
and the greater the pressure, the greater is the 
solubility of a gas, so that when the temperature 
of such a solution is raised, or the pressure lowered, 
the gas escapes in small bubbles, giving rise to the 
phenomenon of effervescence. The most familiar 
instance of effervescence is when a bottle ot soda- 
water is uncorked, the excess of carbonic acid gas 
over what can remain in solution escaping with effer 
vescence. Again, when a seidlitz powder is mixed 
with water, effervescence occurs, owing to the 
inability of the water to retain the gas in solution. 
Many slight circumstances affect effervescence. 
Most people know that hy stirring a glass of soda- 


230 


EFFLORESCENCE 


EGG 


water, or by dropping into it a fragment of cork or 
a crumb of bread, greater effervescence occurs. 
Sometimes the liquid is rather viscid, and a per- 
sistent froth is produced, as when a siphon of 
lemonade is discharged into a tumbler. In such a 
case, the addition of a few drops of milk or of a 
little alcohol causes more rapia effervescence and 
settling of the froth. In the former of these cases, 
the bread ciumb or the stirring acts by making it 
moie easy for the gas to form bubbles and escape. 
In the latter case, the effect of milk may have a 
twofold cause, one similar to that of the crumb, 
the milk globules^ acting as nuclei ; the other 
similar to the calming influence of oil on sea foam, 
the natural oil, butter, here coming into play. 
The alcohol merely acts by thinning the liquid. 

£inoresceilce 9 in Chemistry, is the term 
applied to the appearance of a white incrustation 
on the surface of certain bodies, as when a salt 
loses its water of crystallisation, and presents a 
white powdery appearance on the surface. Com- 
mon washing-soda exposed to the air affords a 
good illustration of this phenomenon. 

Eft (O.E. efeta, ‘lizard’), synonymous with 
Newt (q.v. ), a combination of the same root with 
the w of a prefixed an {an-eft^ an-ewt). 

!Egalit6« See Oeleans (Duke op). 

£gan 9 Pierce (1772-1849), was the author of 
many works, including Boxiana and Life in 
London, The last, which Thackeray has im- 
mortalised in one of his Roundabout Papers, owed 
much to its coloured illustrations by the brothei*s 
Cruikshank.— His son. Pierce Egan the younger 
(1814-80), wrote innumerable novels for Reynolds^ 
Miscellany chiefly and the London Journal. 

Egba. See Abbeokuta. 

£gbert 9 king of the West Saxons, was the son 
of Ealhmund, wlio boie rule in Kent, and was a 
descendant of the House of Cerdic. After the death 
of Cynegils (786), he was obliged by his more 
powerful rival, Beorhtric, to flee to the couit of 
Charlemagne, whence he returned in 802 to All 
the throne of Wessex. England was at this time 
divided into three great sovereignties : Northum- 
bria, extending over what were occasionally the 
separate kingdoms of Deira and Bernicia ; Mercia, 
which had now subjugated the petty powers of 
Kent, Essex, and East Anglia ; and Wessex, which 
had absorbed Sussex. For his first twelve yeais 
Egbert reigned in peace ; then followed a war with 
the West Welsh (Cornish), and a struggle ^vith 
the Mercians, of which the turning-point was the 
great victory of Ellandune (probably near Win- 
chester), and which ended in his being recog- 
nised as over-lord of their kingdom. In 8 & 
the Northumbrians also, overawed by his army, 
accepted him as their suzerain, and thus Egbert 
became the first real king of England, although he 
did not formally assume that style, and continued 
to govern Mercia throu^ its own king. Kent he 
bestowed upon his son Ethelwulf in 828, and did 
much to strengthen his own power by increasing 
the influence of the see of Canterbury. In his last 
years he had to struggle with a new and terrible 
enemy in the Scandinavian pirates, who began to 
harass the coasts. In 835 Egbert was defeated in a 
^eat battle in Dorsetshire, but in 837 he defeated, 
in a great battle at Hengestdune near the Tamar, a 
huge northern host allied with West Welsh insur- 
gents. Egbert died in 839, having reigned thirty- 
seven years. 

Eged^9 Hans, the apostle of Greenland, was 
born in Norway in 1686, studied theology in Copen- 
hagen, and was appointed pastor of Vagen in 
Norway in 1707- Having determined to convert 
the descendants of the Norse settlers in Greenland, 


he resigned his cure in 1717, and four years later 
embarked with his wife, two sons, and some com- 
panions, in all forty-six persons. Finding the Norse 
extinct, he turned to the Eskimos. He lemained 
fifteen years in Greenland, during which time he 
laboured zealously among the people, and liy his 
preaching and teaching secured a permanent footing 
there for the Christian mission, which o^ved it^ 
origin to him. Latterly some Moravian mission 
aries invaded his province, with whom Egede failed 
to agree. The death of his devoted wife, Gertiude 
Rask, in 1736 drove him from Greenland, but at 
Copenhagen he was busy promoting the cause of 
the Greenland mission, of which in 1740 he became 
superintendent or bishop. He died oth November 
1758. He has desciibed the couise and success of 
his labours in Bet gamle Gronland's nye Perlnstia- 
tion (Copenhagen, 1729 and 1741 ). — His son, Povel 
Egede, born in Norway in 1708, succeeded Ms 
father in Greenland, and, as bishop, completed in 
1766 the translation of the New Testament into the 
language of Greenland begun by his father, and 
prepared^also a catechism (1756) and a pray ei -book 
( 1783 ) in* the same tongue. He died at Copenhagen 
in 1789. 

£g 6 r 9 a town and river of Czechoslovakia. — ( 1 ) 
The town (Czech Cheh) stands on the light bank 
of the Eger, 50 miles NW. of Pilsen, and near the 
German frontier. It was formerly a border foi ti ess 
of some importance, but its fortili cations weie 
razed in 1809; it is now the chief railway centie 
in north-west Bohemia. The ruins of the impel lal 
burg or citadel consist of a squaie black towei, a 
chapel (in the Romanesque ana eaily Gothic &t> le), 
ami pait of the gieat hall. The inhabitants of 
Eger (27,500 in 1921) carry on consideiable trade 
and vaiious industries, weaving, brewing, shoe- 
making, *&c. In the town-house Wallenstein was 
murdered on 25th February 1634. Eger was taken 
by the Swedes in 1631 and 1647, and by the Fiench 
in 1742. — (2) The liver Eger rises 12 miles NW. of 
the town of Eger, in the Fichtelgebirge, at an 
altitude of 2362 feet, and flows in a geiieial 
east-north-east direction, joining the Elbe opposite 
Leitmeiitz, after a course of 190 miles. It is not 
navigable, owing to its falls and the boulders that 
obstruct its channel ; but it abounds in fish. For 
another Eger, see Ereau. 

£gerdir 9 a small town of Asia Minor, gives 
name to a beautiful fresh- water lake, 30 miles in 
length, lying between the Sultan Dagh and the 
northern offshoots of the Taurus Mountains. 

Egeria 9 the Nymph or Camena fiom whom, 
according to the legend, King Numa received the 
ritual of public worship which he established in 
Rome. The grove where Numa met his mistress 
to receive her instructions was dedicated by him to 
the Camenae. Roman legends speak of two groves 
dedicated to Egeria — one near Aricia, the other 
before the Porta Capena at Rome, where the grotto 
of Egeria is still shown. 

£^^9 the female cell from which the embryo is 
devmoped — a process which, except in Partheno- 
genesis (q.v.), normal or expeiimentally stimulated, 
begins only after fertilisation by the male sperm. 
Using the word as equivalent to ovum, we may 
talk with equal accuracy of the egg of any animal, 
whether sponge, butterfly, fish, bird, or elephant. 
The essential part of the ovum is generally minute, 
and the entire element often so remains, alike in 
the lowest and the highest animals ; the presence 
of extrinsic material, however, often inakes the 
egg large and conspicuous. The most important 
and frequent extrinsic addition is the yolk, which 
serves as nutritive capital for the embryo or 
young animal. Next in importance are ^ the 
various sheaths which surround the egg, especially 
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when the outermost of these forms a chitinous, 
horny, or limy shell. Gristly fishes, reptiles, 
and birds afford very good examples both of 
abundant yolk and firm shells. We commonly 
associate eggs with (oviparous) animals which 
bring forth their young in that form, but this is 
a question of degree, for oviparous and viviparous 
forms often occur among nearly related animals; 
the common ringed snake, which usually lays eggs, 
may be artificially induced to bring forth its young 
alive, and even among mammals, where the con- 
nection between mother and offspring is character- 
istically intimate and prolonged, the two lowest 
genera (see Ornithorhynchus and Echidna) are 
oviparous. For technical details in regard to the 
egg, the reader is referred to the articles Bird, 
Cell, Embryology, and Reproduction; atten- 
tion will be directed here only to four points— 
size, shell, colouring, and economic inteiest, all 
with special reference to the eggs of birds. 

hizt of Egg , — The accompanying diagram shows 
the striking contrast in relative size between the 



eggs of four birdsir-the extinct moa, a, the ostrich, 
2>, the hen, c, and a humming-bird, d, A moa’s egg 
has been found measuring 9 inches in diameter, 
12 in length, 27 in circumference. Ernst Krause 
mentions, in his most vivid of all general natuial 
history books, that in the 17th century the inhabit- 
ants of Madagascar used to come to the ile de 
France to buy rum, which they received in great 
vessels formed from the egg-shells of the extinct 
.^Epyornis. These shells, some of which are to be 
seen in European museums, measure 3 feet in 
circumference, and hold over 2 gallons — i.e. some 
six times as much as an ostrich egg, or 150 
times as much as a fowl’s. In contrast to the 
above, the weight of the humming-bird’s eggs is 
computed in grains. (Of European birds, the 
largest are those of the swan, the smallest 
those of the golden-crested wren.) It is not 
in birds alone that we find striking contrasts in 
the size of eggs; those of a skate contrasted 
with those of a salmon illustrate a staking 
difference. The difference in the size of eggs means 
a difference in the amount of yolk and other 
extrinsic substances present, but what conditions 
this difference is a difficult question. The size of 
the egg can only be said to be generally propor- 
tionate to the size of the bird, thus the cuckoo is 
much larger than the lark, but the eggs of the 
two are about the same size ; the guillemot and the 
raven are of about equal size, their eggs vary as ten 
to one ; and many other examples of disproportion 
might be given. Hewitson has noted that the eggs 
of birds vdiose young are rapidly hatched and soon 
leave the nest are large. Professor Newton remarks 
that ‘ the number of eggs to be covered at one time 
seems also to have some relation to their size.’ 
It is probable that the size of the egg, which is 
familiarly subject to considerable variation in 
poultry, has been more or less fixed in adaptation 


to different conditions in different types — e.g. the 
number to be covered in the nest. 

The shell varies in composition in different classes. 
That of insects is chitinous (see Chitin), of giistly 
fishes horny ; a varying amount of lime is ahvays 
present in reptile eggs, and predominates of course 
in birds. A bird’s egg-shell consists almost wholly 
of carbonate of lime, but there is a little phosphate 
of lime and both salts of magnesia. Mr Irvine of 
Granton has made the interesting experiment of 
keeping fowls entirely without cai*bonate, allowing 
them only other salts of lime ; the result was, liow- 
eyer, that a normal carbonate of lime shell was 
still formed. The exact mode of formation of the 
limy shell is obscure ; one can say little more than 
that the shell is secreted round the egg by the 
walls of the uterus or lower pait of the female 
duct. In shape the egg is generally oval, but may 
be almost spherical, as in the kingfisher and owl ; 
or pear-shaped, as in some of the auk family ; or 
even doubly conical, as in the grebe. The pear- 
shaped egg of guillemots and razor-bills is -well 
ad^ted to its precarious position on a ledge of 
cliff, for when it is jostled it rotates on its own axis 
without rolling. The same shape in the plovers 
allows close packing in the nest. In its surface 
texture the shell varies greatly, enamel -like in the 
kingfisher, oily in the ducks, pitted in some of the 
ostrich order, rough and encrusted in pelicans. 
Less conspicuous, but apparently to some extent 
characteristic of different families, is the minute 
structure of the shell. 

Colour , — During the formation of the shell in 
the lower part of the oviduct of the bird pigment 
is also deposited. This occurs at various stages, 
producing the ground colour, the deeper, and the 
more superficial m ai kings. The spots are normally 
circular, and most abundant on the anterior, larger, 

‘ head ’ end, which first protrudes. As the egg is 
moved onwards, rubbing against the walls of the 
duct, the spots become in varying degrees blotched 
and diffused. The pigments themselves aie numer- 
ous (Mr Soiby distinguishes seven), and seem 
mainly to be derivatives, directly or indirectly, of 
hiemoglobin, the red colouring matter of the blood. 
See Pigment. 

The coloration varies in a single nest, and 
sometimes widely in a species. There is an extra- 
ordinary diversity of coloration in the eggs of 
guillemot, razor-bill, cuckoo, and the black-headed 

ull. Some evidence is forthcoming to show that a 

ird, such as a guillemot, which begins by laying an 
egg of a particular type of coloration, will continue 
to produce eggs of that type. This probably holds 
for the cuckoo, where the egg is sometimes very con- 
spicuous in the foster-parents’ clutch, and sometimes 
almost a facsimile except in texture. But it also 
appears that the quantity and quality of the pig- 
ments change with the constitution of the bird, 
the richest coloration being produced by birds at 
their prime. One of the most interesting facts 
in connection with the colouring of birds’ eggs 
is their frequent similarity to their surroundings. 
Conspicuous eggs are usually in covered nests ; and 
where the nests are rude and unconcealed, the eggs 
are very often like the colour of the ground. A 
valuable discussion of the colours of eggs will be 
found in Pycraft’s History of Birds (1910). 

Economic Import , — As the eggs of birds con- 
tain all the essentials for the nutrition of a young 
animal, they form„ like milk, a highly nutritious 
diet for adult organisms. The contained albumen, 
fat, lecithin, and phosphates are all advantageous ; 
and it need hardly he said that both man and 
animals are well aware of this fact (see Poultry ). 
The shells are occasionally turned to account— e.g. 
those of ostriches, for decorative purposes. — The 
enthusiasm for egg- collecting, shared by so many 
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naturalists, has prohahly not been equalled in any 
other department of natural science. Only a few 
quests, such as that for the eggs of the birds of 
paradise, have baffled the perseverance of collectors. 
The high prices paid for some treasures— e.g. the 
eggs of the great auk (£450 was paid for one in 
1905) are only suipassed by those of some mollusc 
shells. This so-called sub-science of ‘ oology ’ has 
not, of course, been prosecuted without results of 
interest both in regard to the classification and 
general life of birds, but inquiry has largely passed 
from the collection and contemplation of egg-shells 
to the investigation of the embryo, and the deeper 

S ’jration has been richly rewarded. Por some 
er particulars as to the egg-trade, imports of I 
eggs into Britain, &c., see Poultry. i 

Brewer, North American Oblogy ( Washington, 1859); 
Cassell's Book of Birds; Hewitson, Goloiired Illustrations 
of the Eggs of British Btrcfo (3d. ed. Lond. 1856) ; Lucas, 
Trans. Boy. Soc. Victoria, xxiv. (1888); M^Aldowie, 
Jour. Anat. Phys, xx, (1886); Newton, aiticle ‘Birds/ 
Encyclo. Brit; Sorby, Proc. ZooL Soc. (Lond. 1875); 
Cams Sterne (Ernst Krause), Werden und Vergehen (3d. 
ed. Berlin, 1886 ); Thienemann, Portpflanzungsgeschickte 
der gesammten Vogel (Leip. 1845-56); Wolley, O'otheca 
WolUyarvi (Lond. 1864). See articles Auk, Eider-duck, 
Ostrich, and Bird. 

See Eigg. 

XSgga, an important trading town in the northern 
provinces of Nigeria, on the Niger, witli a pop. of 
15,000. Pottery, iron, gold, and wooden wares, 
thick cloth, generally dyed blue, and leather are 
manufactured. 

Egg-bird) or Sooty Tern. See Tern. 
Egg-plant [Solanum melongena), a species of 
Solanacem, a native of Northern Africa, whose 
plant grows to a height of two feet ; in Britain it is 
a greenhouse annu^. The egg-like fruit, known 
as Egg-apple, Aubergine, amongst Anglo-Indians 
Brinjal, and in the United States Jews’ Apple, is a 
favourite article of food in the East Indies, and has 
thence been introduced to most warm countries. 
It varies in size from that of a hen’s egg to that of 
a swan’s e^g, or larger, in colour from white or 
yellow to violet. 

Egbaitt, a village of Surrey, on the right bank 
of the Thames, 5 miles SSE. of Windsor, and 18 
W. of London. Near it are Kunnimede (q.v.). 
Cooper’s Hill (q.v.), and the Royal Holloway Col- 
lege for Women (1886). Yirginia Water (q.v.) is 
also here. Pop. of urban district, 14,000. 

Egidins. See Giles, St. 

Egina. See .^gina. 

Eginbard, or Einhard (c. 770-820), bom at 
Maingau in East Franconia, was sent to the court 
of Charlemagne, where he became a pupil of Alcuin 
and a favourite of the emperor. Louis, successor 
of Charlem^ne, continued his father’s favour. 
For years Eginhard was lay abbot of various 
monasteries, but ultimately retired to Miihlheira. 
Here he died, and wasT buried beside his wife, 
Emma. His Vtta CaroU Magni (c. 820) is the 
great biographical work of the middle ages It 
has been edited by Jaffd (1876), Holder (1882), 
and Garrod and Mowat (1915). There is an Eng- 
lish translation by Glaister (1877). Eginhard’s 
Amiales Francormn embraces the period 741-829 ; 
his number sixty-two. See French edition 

of his works by Teulet, with translation and Life 
(1848). On the (purely legendary) story of his 
having made a romantic marriage with a daughter 
of Charlemagne, Fouqud founded his play of Egin- 
hard and Emma^ and Longfellow one of his Tal^ 
of a Wayside Inn. 

EglftlltinC) the old and poetic name of the- 
Sweet Briar or other smaller-flowered rose. Milton 


seems to confound several quite distinct plants 
( honeysuckle, &c. ) under this name ; which has of 
late been bestowed on the Australian hardy ever- 
green Buhns eglanteria. 

E^linton and Winton^ Archibald W illi am 
Montgomerie, Earl of, K.T. (1812-61), twice 
Lord -lieutenant of Ireland, was a well-known 
pafcion of the turf and field-sports, and is chielly 
remembered for his splendid reproduction of a tour- 
nament at Eglinton Castle in 1839. Amongst the 
knights was Louis Napoleon. See Sir W. Fraser’s 
Memorials of the Montgomeries ( 1859 ). 

Egmont, Lamoral, Count of. Prince of 
Gavre, was born at the castle of La Hamaide, in 
Hainanlt, 18th November 1522. He accompanied 
Charles V. to Algiers in 1541 and in all his later 
campaigns, married the sister of the Elector Pala- 
tine in 1545, was invested with the Golden Fleece, 
and in 1564 went to England to negotiate the 
marriage between Philip and Mary. He distin- 
guished himself at St Quentin (1557) and Grave- 
lines ( 1558 ), for which he was made^ governor of 
Flanders and Artois. He now sided with the party 
in the Netherlands that were dissatisfied with 
Philip’s Catholic policy, and from a courtier be- 
came a hero of the people. His imperious char- 
acter, however, and his subsequent conduct, make 
it doubtful whether he was actuated by high 
motives or hy self-interest and disappointed ambi- 
tion. When Margaret, Duchess of Parma, was 
made regent, Egmonfc sided with the Prince of 
Oi-ange; but when insurrections took place, he 
bioke with the Prince of Orange and the ‘ Beggars’ 
League.’ He seemed to have restored order, when, 
in April 1567, the Duke of Alva was sent as 
lieutenant-general to the Netherlands. The Prince 
of Orange and other chiefs of the insurrection left 
the country; Egmont remained, and seemed to 
have gained his confidence, but suddenly he and 
Count Horn were seized and Carried to Ghent. 
They were condemned to death, and on June 5, 
1668, beheaded at Brussels. A famous monument 
to him was erected at Brussels in 1865 ; a more 
enduring memorial is Goethe’s tragedy with Beet- 
hoven’s music. See Holland ; Juste’s Le Comte 
df Egmont (1862) ; and Motley’s Dutch Bepuhlic. 

Egoisia (Fr. egoisme ; Lat. ego, ‘ I ’), an ethical 
term used in the sense of selfishness ; it is specially 
opposed to Altruism (q.v., and see Ethics). The 
word is sometimes used to denote a metaphysical 
system of subjective idealism, in which the Ego 
is the sole reality (see Viob.T'e^).— E gotism, also 
dei'ived from Lat. ego, is used rather in the sense 
of self-conceit, a tendency to refer constantly to 
one’s self and quote one’s own authority. 

Egremont) a market-town of Cumberland, on 
the river Eden, 6 miles SE. of Whitehaven, whither 
it sends iron ore. On an eminence to the west 
stand the ruins of Egremont Castle, the legend of • 
whose horn forms the subject of a poem by Words- 
worth, Pop. 6600. 

Egret* See Heron. 

Eguren, Josili MarIa, Peruvian poet, born at 
Lima, has in his Simbdlicas (1911) and other 
volumes of delicate symbolist verse reminded 
English readers of Walter de la Mare. He is also 
a painter and musician. 

Egypt) a country in north-east Africa, extend- 
ing from the Mediterranean to the first cataract of 
the Nile at Assuan, from 24® 6’ to 31® 36' N. lat. 
The name is derived from the Greek Aigyptos, 
perhaps a translation of Hakaptah, ‘the house of 
the ka of Ptah’ — a name of Memphis — or formed 
from the Sanskrit root gup, ‘to guard,’ as agupta, 
‘ guarded about,’ or a variation of the name Koptos, 
the modern Quft in Upper Egypt, the city at Nvhich 
the dynastic Egyptians entered the Nile Valley. 
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In hieroglyphs and Coptic it is called Kemit ‘ the 
black [land],’ from the colour of the soil ; and by 
the Hebiews, Mazor, ‘yarded’ or ‘fortified’ (in 
the singular — i.e. Lower Egypt ), ox Mizraim (in the 
dual — i.e. Upper and Lower Egypt, but also used 
as a singular), modified by the Assyrians into 
Mxisr^ and by the Persians into Mudraya. The 
name is still preserved in the Arabic Misr ( vulgarly 
Masr)^ a word applied alike to the countiy and its 
capital, Cairo. Egypt is literally what Herodotus 
teimed it, ‘the gift of the Nile,’ doron ton 
potamou, for it extends only so far as the annual 
inundation of the liver spreads its layer of alluvial 
f^ediment, bi ought down from the washing of the 
Abyssinian mountains, turning the barren sands 
into cultivable soil, and then retreating to its 
normal limits, leaving the rich deposit to the influ- 
ences of sun and air and human labour. Econo- 
mically “and ethnologically, Egypt is confined to 
the bed of the flooded Nile ; the bordering deserts 
and the southern provinces of Nubia, Khartoum, 
and the rest towards the equator form no part of 
the Egypt of nature or of history, though from 
time to time they have been politically joined 
to it. Thus limited, E^pt occupies little more 
than 11,000 sq. m., or sdiout a third the area of 
Ireland. 

The White Nile rises in the Victoiia Nyanza in 
Central Africa, the Blue Nile in the highlands of 
Abyssinia, the two streams meeting at Khartoum, 
and being joined 200 miles farther north by the 
only great tributary of the river, the Atbara. The 
whole course of the Nile, from the Bipon Falls, 
where tfie waters of the Victoria Nyanza find their 
outlet, to the sea at the Rosetta mouth, is 3473 
miles. The river enters Egypt at Assuan, breaking 
through the transverse granite barrier which there 
runs east and west. The valley constituting the 
land of Egypt was formed by a fissure caused by 
upheavals on the east; tne drainage of water 
falling into it widened it as a broad canon 
through the plateau of limestone ; the river thus 
formed has later cut its own bed in the deposits of 
gravel and alluvium with which it has itself over- 
laid the valley. The bed has vaiied its position in 
course of time, some of the old beds being still 
visible. In these ancient beds, worked flint im- 
plements are found among the rolled gravels. 
From Assuan to Edfu the cliffs which bound the 
Nile Valley are of sandstone ; north of Edfu they 
are of limestone. The stiata dip fiom south to 
north ; the formations of the south are the earliest. 
South of Edfu the nummulitic limestone disap- 
pears completely, and is replaced by the so-called 
‘ Nubian ’ sandstone. The eastern desert is entirely 
different in character from the western, being much 
higher, owing to the upheavals already mentioned. 
To the west the low ground only rises into clifEs 
at the south, and the plateau itself, the Libyan 
Desert, is level and rolling. On the east the cliffs 
begin at Cairo and the desert extends to the Red 
Sea, where the hills, formed of crystalline rocks, 
rise in peaks to a height of 6500 feet. The plateau 
of the eastern desert slopes down westward ; it is 
formed of cretaceous and tertiary sandstones and 
limestones, and ends abruptly in cliffs which form 
the barrier on one side of the Nile Valley, and 
vary in height from 500 to 1400 feet. The eastern 
desert is subject to sudden and violent rainstorms ; 
these when sufficiently near the valley cause rush- 
ing torrents to pour down the wadies, carrying all 
before them. Such rainstorms are more common 
than is usually supposed; they occur about once 
in two years. The chief physical peculiarity of 
Egypt is the fact that the whole agricultural water- 
supply depends on the Nile and its annual inunda- 
tion, and not upon rain. The regular increase of 
the Nile eveiy year is a phenomenon which has 


excited the wonder of all writers on Egypt from 
the earliest times. This rise is due to the rainfall 
in Abyssinia, which causes the Blue Nile and the 
Atbara to come down in flood. In the dry season 
the Blue Nile is a small stream and the Atbara is 
reduced to a chain of pools ; the White Nile, being 
fed from the great Victoria Nyanza, still letains 
sufficient volume to fill the river-bed. The current 
of the White Nile, when the river is at its lowest, 
is sluggish, and the slow current, combined with 
the hot sun, favours the growth of orgauisms in the 
water; these produce the phenomenon known as 
the ‘green water,’ which has a putiid taste and 
smell. The heavy rainfall of Abyssinia causes the 
Blue Nile to lise at the end of June ; it brings 
down in suspension a heavy load of red soil washed 
fiom the mountains on which it rises. This is the 
‘red water,’ which, flowing more rapidly than the 
green water, carries it quickly down to the sea. 
The Atbara also bears its part in the inundation, 
but not to so great an extent as the Blue Nile. 
The actual rise of the Nile is about 23 feet ; the 
amount of water discharged by the river at Assuan 
is from 17,700 cubic feet per second at its lowest, 
to 323,000 cubic feet per second at the height of the 
flood. The waters of the inundation, spreading 
over the country on each side of the river, deposit 
their load of silt, the fertilising properties of which 
are due to the m*esence of phosphoric acid, potash, 
and nitrogen. The perennial irrigation now prac- 
tised causes less soil to be deposited, the surplus 
being swept out to sea, where it is dispersed, form- 
ing wide shoals to the east. 

The general appearance of the valley is thus 
described : ‘ In the centre the brown- toned liver, 
turning reddish when swollen by the rains of the 
inundation ; higher up on either side, but chiefly 
on the western, the bright green fields of waving 
corn, or beans, or lupin ; then a border still higher 
of dusky barren rock ; and then the slopes of the 
deserts — the long red and yellow and gray ridges of 
sand and limestone rock, generally low and tame 
in outline, and lying at some distance back from 
the river, but sometimes closing to the very bank 
in bold headlands, scored by torrent-beds where 
water rarely flows, and then shearing away to the 
distance of several miles, and leaving a wide, level 
plain of cultivable land ’ ( Lane-Poole, Egypt ). The 
Nile from Assuan to Cairo pursues a northerly 
course, varied by one considerable bend near 
Thebes. At 30° 15' N. lat., a few miles north of 
Cairo, it divides into two main streams, terminat- 
ing in the Rosetta and Damietta mouths. The 
other five mouths which existed in antiquity have 
silted up ; and the triangular or A-shaped district, 
enclosed by the streams and supposed by the 
ancients to have been recovered from the sea, forms 
tlie Delta. The southern part of the country from 
Assuan to Cairo is known as Upper Egypt ; a. part 
from Cairo to Darut esh Sherif is sometimes 
s^arated asWust&ni or Middle Egypt, the ancient 
Heptanomis ; and the northern part or Delta is 
Lower Egypt. 

Though subject U cold winds in the winter, 
the climate is mild, especially south of the Delta 
and in the desert; from Cairo to Alexandria the 
air contains more moisture and is less salubrious; 
while the Mediterranean coast is subject to rain, 
and rendered less healthy by the belt of salt- 
marshes. The average temperature at Cairo ranges 
Lorn 63° to 83° Fahrenheit, though it sometimes 
reaches 95° in the summer, or even 115° during the 
kha.Tinsin. At Assuan the average temperature is 
from 60° in the winter to 93° in the summer. The 
prevailing winds in Egypt are northeily from May 
to October, north-westerly for the remainder of the 
jrear, with the khamsin at irregular intervals in 
March, Apiil, and May. The khamsin are hot 
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southerly winds blowing chiefly during the months 
of March and April, llie simoom is a violent sand 
wind, commoner in the desert than in the valley, 
but rai*e anywhere. Earthquakes are occasionally 
felt. The Nile subsides within its banks by the 
end of Novembei’, and the irrigated land, over 
which the water has been carefully equalised by 
drains and embankments, is sown; soon it is 
covered with green crops, which are reaped in 
March. In spite of the dry air of the valley and I 
desert, Egypt is by no means remarkably healthy ; 1 
in addition to occasional visitations of plague and 
cholera, ophthalmia, diarrhoea, dysentery, and boils 
revail, owing to the absence of rain favouring 
irt habits and the high temperature favouiing 
infection, and European and even Nigritic races 
are acclimatised with difficulty. With prudent 
modifications of our modes of life, however, British 
people, even young children, thrive well in most 
parts ; and for certain classes of invalids — ^for in- 
stance, consumptives— the desert air is wonderfully 
recuperative. 

Geology , — Egypt is separated from Nubia by a 
low, hilly region, about 50 miles broad from north 
to south, composed of granitic rocks. The same 
crystalline rocTss extend up the shore of the Red 
Sea to near the opening of the Gulf of Suez, stretch- 
ing inland for fully 30 miles. The scenery in this 
part of the Nile Yalley is wild and rude, and the 
course of the liver is frequently^ interrupted by 
cliffs and broken masses of ^’anite, which form 
cataracts or rapids. The granitic region terminates 
at Assuan, the ancient Syene, whence the red 
granite for the ancient monuments of Egypt was 
procured. For about 86 miles, from Assuan to 
Esne, the walls of the valley are composed of sand- 
stone of Cretaceous age ; below E&n4 tlie sandstone 
is covered by a limestone belonging to the Upper 
Chalk series. This continues on both sides of the 
valley for about 130 miles, when it is covered by 
a Tertiary nummulite limestone, which forms the 
further prolongation northward of both langes of 
hills. In the southern parts of the limestone region 
the magnificent cliffs and wild valleys foim most 
striking scenery ; frequent tablelands occur, on one 
of whicii are built the pyramids of Glzeh (q.v,), the 
material employed being the predominant lime- 
stone ; while steep sand-dunes are met wAth in parts 
of the desert. Most of the area outside the valley 
is hard rock covered with scanty marl and gravels ; 
in the flat lands bordering the Nile the rock is 
coated to a depth of about 30 feet (at the river’s 
bank, thinning away towards the desert) with the 
alluvium brought down by its waters, which has 
formed the Delta at its mouth. This alluvium con- 
sists of an argillaceous earth or loam, with finely 
ground mica derived from the decomposed granite, 
and more or less mixed with sand, and a quartzose 
sand probably derived from the adjacent deserts 
by violent winds. This sedimentary deposit is so 
uniform that it seldom shows stratification, yet 
within short distances great variety is observed in 
what are apparently synchronous deposits. The 
increase of the deposit is estimated at about 4^ 
inches in a century. 

The rocks of Egypt afforded the stones used in 
its edifices and sculptures: gi'anite and syenite 
(from Assuan), basalt (from Abu Zabel), breccia 
(from the limestone caves), diorite, verde antique, 
and porphyry (from the mountains of the Arabian 
desert), sandstone and limestone (from the hills 
bordering the Nile), and alabaster (from Tell-eh 
Amarna). Emeralds, gold, silver, and copper were 
formerly found near the Red Sea ; salt, natron, and 
sulphur are still among the mineral products. For 
the gresq^i Nile reservoir, see Assuan, NTilk. 

Natural ffistory,^The signal peculiarity of the 
vegetation of the Nile Vauey is the absence of 


woods and forests. Even clumps of tiees (except 
palms) are rare, though some have been recently 
planted. The Pharaohs obtained their timber 
chiefly from the Lebanon ; peihaps in eaily tinier 
some was indigenous, as great wooden beams were 
used in the royal tombs of the I&t dynasty ; modern 
Egypt is supplied from the forests of Asia Minor 
and Russia. The date and dom palms, the syca- 
more, acacia, tamarisk, and lebbek are the com- 
monest tiees ; the myrtle, elm, and cypiess are 
raie ; the mulberry belongs to Lower Egypt. 
Among fruit-trees, the vine, fig, pomegianate, 
orange, and lemon abound in special localities; 
apricots, peaches, and plums are of poor flavour; 
Indian figs ( prickly pears ) and bananas have been 
naturalised; and water-melons are at once the 
meat and drink of the people in the hot days. Of 
flowers, the celebrated lotus, or water-lily, sup- 
plied many ideas to Egyptian architects. Though 
common in ancient times, it is now seen only in 
neglected canals of the Delta, owing to the syste- 
matic drainage of marshes and swamps ; for the 
same reason, the papyrus reed has also disappeared 
from Egypt. 

The lack of jungle or cover of any sort accounts 
for the poverty of the Egyptian fauna. The 
hysena, jackal, fox, hare, rabbit, jerboa, ichneu- 
mon, weasel, shrew, hedgehog, genet, polecat, 
spalax, and field rats and mice are common 
enough ; the gazelle is the chief quarry ; the wilcl- 
ass, wild-pig, and wild-cat are almost extinct ; and 
the crocodile, like the hippopotamus, scared by 
European rifles and steamboats, has beaten a 
retreat to the tropics. The ordinary beasts of 
burden are the ass and the camel, the latter being 
always one-humped ; the draught buffalo and the 
horse are importations unknown to the ancient 
Egyptians prior to the XVIIIth dynasty. The 
short-horned cattle, famous from the time of the 
Pharaohs, are seldom killed by the natives, and 
mutton is the staple butcher-meat in Egypt ; goats 
also are common. Tlie dog is considered unclean 
by Mohammedans, and is used merely as a scavenger 
and watch-dog. The cat is looked upon with con- 
siderable favour owing to its supposed enmity to 
snakes, which it is said to kill in large numbeis. 
Bats are common in man;^ of the ancient buildings 
and caverns. Of domestic birds, water-fowl were 
anciently the most numerous, and still abound; 
the small gallinaceous poultry we now see are 
probably not of older date than the Persian in- 
vasion. Pigeons have always been abundant. 
There are three or four varieties of vulture ; eagles, 
falcons, hawks, kites, owls, hoopoes, swallows, 
wagtails, larks, sparrows, plover, and quail are 
common, and many of them figure in the hiero- 
glyphics. An Ibis (q.v.), conjeetui-ally identified 
with the sacred ibis or which many fables are told, 
is far from rare. The ostrich is now bred in farms 
in the Delta. Of reptiles, lizards, frogs, and toads 
abound, also chameleons. Snakes are numerous, 
both poisonous and non 'poisonous ; among the 
foimer are the homed snake Cerastes (q.v.) and 
the deadly cobra, the uraeus or royal serpent of the 
ancient Egyptians. The trionyx, or soft tortoise, is 
plentiful in the Nile ; the ordinary tortoise is found 
in the Delta only, but was known in prehistoric 
times. The Nile is full of fish, generally of rather 
poor flavour ; the best are the binny (see Barbel), 
the bulty, the latus (one of the perch family), and 
the bayad or silunis. In the lakes of the Delta 
the dolphin is not uncommon. The Sacred Beetle 
{ScaraocBits sacer) is one of the most remarkable 
insects. The scorpion’s sting is sometimes fatal, 
and spiders {soljpicga, erroneously called tarantulas 
by Europeans), to say nothing of minor insect 

S asts, and locusts remind us that the Plagues of 
gypt are not merely ancient history. 
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Egypt is essentially an agricultural country, and 
in some parts, by the aid of regulated artificial 
ii ligation, the rich alluvial deposit will bear three 
crops in the year. Wheat is the chief cereal ; but 
barley, maize, durra, beans, lentils, clover, &c. aie 
also largely grown, with very little trouble beyond 
the management of the water. When fields leq^uire 
more fertilising material than the silt deposited by 
the Nile, the peasants dig the ancient sites, as the 
remains of the mud-brick buildings foim an excel- 
lent fertiliser owing to the salts contained in them. 
The extensive culture of papyius, which anciently 
supplied material for paper, has in modern times 
been superseded by that of the sugar-cane, cotton,* 
indigo, and tobacco. 

Divisions,— IxL ancient as in modern times Egypt 
was always divided into the Upper and the Lower, 
or the Southern and the Northern, country. A 
third great division, the Heptanomis, was intro- 
duced at the time of the geographer Ptolemy ; it 
is now known as Middle Egypt or Wustdni. From 
the earliest period Egypt was further 'subdivided 
into a number of nomes, or departments, varying 
in different ages. The prehistoric division of" the 
Delta was into eight nomes ; these gradually in- 
creased, probably for political and administiative 
leasons, to thirty in the XIXth djmast}^ In Upper 
Egypt the prehistoric nomes were four, increasing 
to thiity-six in the XIXth dynasty, and to fifty 
in Ptolemaic times. For religious purposes, how- 
ever, the number seems to foflow the divisions of 
the Xllth dynasty, twenty nomes for the Delta 
and twenty- two for Upper Egypt; forty-two in 
all. This number is emphasised, hy the forty-two 
assessors who sat with Osiris in the judgment of 
the soul, and who probably originally represented 
the principal god of each nome. Every nome, or 
depaitmeiit, had a separate local government of a 
nomarch or lieutenant-governor, besides governois 
of the cities and of the temples, scribes, judges, 
and other functionaries. Its limits were measured 
and defined by landmarks. In the 5th century 
A.D. Egypt was divided into Augusta Prima and 
Secunda on the east, and ^Egyptiaca on the w’-est, 
Arcadia (the Heptanomis), Thebais Proxima as far 
as Panopolis, and Thebais Supra to Philee. Under 
the Mohammedans, the triple division into Misr 
el-Bahri ( Lower Egypt), el- Wustdni (Middle), and 
es-Sa’ld (Upper) has prevailed, but the number of 
subdivisions has varied ; at present there are four- 
teen provinces, or mudiriyehs. Each province is 
governed by a Mudir, assisted by a council or 
diwan. The council is composed of the Walceel, 
or deputy -governor ; the Kadi, or judge; a chief 
clerk, tax-gatherer and accountant, a superintendent 
of police, and the chief physician of the province. 
Eveiy province is subdivided into districts, each 
under a Nazir ; under whom again are the Sheikhs 
of the villages. Certain towns— e.g. Alexandria, 
Cairo, Poit Said — have their own government, 
and are not under the Mudir of the province. For 
the division of the territory beyond the limits of 
Egypt proper, see Sudan' (annexed 1876, aban- 
doned 1885, reoccupied 1897-99 ). 

Population . — The aboii^nal people of Egypt 
appear to have been a dolichocephalic race, large- 
featured and tall, with inteimixtures of Semitic 
and negroid elements. The Semitic stock appears 
to have been introduced early, as the language 
shows a marked. afiSnity with other Semitic tongues. 
The overwhelming majority of the inhabitants are 
Moslems; the Copts (q.v.), though increasing, 
make up only 6*31 per cent, of the entire population. 
Of foreigners, the greater number are Bedouins 
and negroes; and there are, besides Armenians, 
Jews, Syrians, and Turks, Europeans of all nation- 
alities (for details, see the section on Statistics of 
Modern Egypt). The Moslems belong to the sect 


of Sunnis, with whom the grandsons of Mohammed 
— Hassan and Hus§n — rank as saints and maityrs. 
The Copts are Monophysites — i.e. believers in the 
one Nature of Cliiist ; their ritual approximates to 
that of the Greek Church. The statements of 
Greek writers that castes existed in ancient Egypt 
appear to be founded on the fact that usually a 
son followed his father’s profession ; but, with one 
exception, every class might intermarry with any 
other class, and many men could follow two 
piofessions at once, as in the case of priests 
and soldiers. The only exception to the rule 
of free intermarriage was the class of hogherds, 
who were set apart as unclean, and were not only 
not allowed to marry outside their own ‘ caste,' 
but were not even admitted into the temples. Of 
caste as it is known in India there is no trace in 
either ancient or modern Egypt. 

Beligion.—ll]iQ Egyptian religion began in primi 
tive and savage cults, and ended as a philosophical 
antheon. Each nome, or division, had its own 
eity, who was considered supreme in his own 
district. The earliest deities seem to have been 
goddesses, to each of whom were united later o 
male gods, looked upon as her 
husband and son respectively. 

These groups of deities, known 
as ‘triads,’ aie found in all the 
principal centies of worship in 
Egypt, with the exception of 
Heliopolis. Thus Ptah, oekhmet, 
and Imhotep formed the triad at 
Memphis; Amon-Ra, Mut, and 
Khons at Thebes; Hor-Behudti 
(Horus), Hathor, and Har pa- 
khrat (Harpocrattes) at Apollino- 
polis Magna. Successive con- 
quests and the advance of ideas 
caused the introduction of new 
gods, the older and more primi- 
tive deities being then grouped 
with the new one under the 
name of the pesezt, or ‘ company 
of nine.’ This was especially 
noticeable at Heliopolis, where 
the triad was not worshipped, Fig. 1. — Sekhmet. 
but wheie the three-times-three 
or ennead seems to have been first intioduced. 
This Heliopolitan theory was transplanted to other 
centres of worship, but was never thoroughly estab- 
lished elsewhere. 

In the XVIIIth dynasty an attempt was made, 
chiefly, it would appear, by the Heliopolitan puests, 
or by their influence, to introduce some uniformity 
into the confusion of the Egyptian pantheon. The 
great gods of the princip^ cities were identified 
with Ra, the sun-god, and thus we find compounds 
like Amon-Ra, Sebek-Ra, and Min-Ra. At the 
same time some of the goddesses were fused with 
Hathor and Isis ; but as the worship of the female 
deity was older and more deeply rooted in the 
minds of the people, the fusion between the god- 
desses is not so complete as between the gods, and 
many of the goddesses retain a distinct and separate 
existence to the last. 

The division into (1) Local Gods, (2) Solar Gods, 
(3) the Osiris cycle, makes the Egyptian pantheon 
intelligible. Under the Local Gods are comprised 
all the animal or animal-headed gods as well as 
the triads ; the Solar Gods are the Heliopolitan 
ennead and all the gods whose worship is influenced 
by the Heliopolitan creed ; in the Osirian cycle are 
the deities who surround Osiris. Each local god 
was considered in his own district as supreme over 
all other dairies, and as the creator oi gods and 
men ; hence we have such varying legends as 
Khnum, the ram-headed god of Elephantine, form- 
ing men out of clay on the potters wheel; Ptah 
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of Memphis ci eating the woild out of matter or 
chaos 5 and from the teais of the god Khepeia men 
and women came into being. When a principality 
rose into power thiough the local chieftain becoming 
king, the local deity became one of the great gods 
of Egypt, supreme for the time being, and ever 
aftei retaining a certain hold on the leligion of the 
whole country, as Ptah of Memphis, who was the 
god of the kings who leigned at Memphis, and 
who composed the IVth, Vth, and Vlth dynasties ; 
Sebek, the crocodile, 'woi shipped in the Xllth 
dynasty, the kings of which came from the croco- 
dile-haunted province of the Fayhm ; Anion, latei 
called Amon-Ka, whose powei rose with that of 
the Theban monarchs of the XVIIIth dynasty; 
Bast, the cat-goddess of Bubastis, whom the kings 
of the XXIInd dynasty specially worshipped. 

The gods of the Solar cycle were identified by 
the Egyptian theologians with the cosmic deities 
familiar to all ancient religions. Ka was preceded 
as the sun-god at Heliopolis by Atnin (or Turn), 
but in histoiical times he has become the supreme 
deity, and the position of the older god is only 
indicated in some of the religious texts. The 
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rising sun was called Khepera or Horakhti (the 
Horizon-Horus ), and was represented in the form 
of Harpocrates or Horns the Child ; at the zenith 
he was named Ra ; and Atmu was the setting sun. 
The Sun sailed in the Manzet boat on the celestial 
Nile above the earth ; and as he sank in the west 
the souls of the dead, who accompanied him in his 
night journey, gathered at Abydos and passed 
through the Gap of Abydos into the Mesektet 
boat, in which the passage of the under- world ^vas 
made. Here the corpse of the dead Sun, repre- 
sented as a ram -headed figuie, was towed by 
various deities and by the souls of the dea4 
through the Duat, or other world, floating on the 
infernal stream as it had floated on the celestial 
river. This land of thick darkness, to which light 
came only during the passage of the Sun through 
its mid^t, was divided into countries, each division 
entered by a fortified gate. At each gate sat 
armed warders, while serpents belching flames 
protected the actual openings. At every hour of 
the night the boat with its sacred load, guarded 
and protected from all danger by the band of 
deities and souls, passed through one of the gates. 
At midnight the Sun was revivified by the beetle — 
the scarab, the emblem of the resuiTection — and 
alive and rejoicing he pursued his triumphant way, 
fighting and overcoming his eternal enemy, the 
snake Ap^, and lising in glory over the earth as 
the child Horus in the morning. 


The Osiiian deities are those who cluster louiid 
the chief goddess and god of Egypt, Isis and Osiiis. 
The legend of tlie enmity of Set against his brother 
Osiiis ; the muider of Osiris by Set ; the flight of 
Isis to Buto; the search by Isis foi the body of 
Osiiis ; her discovery of it at By bins ; Set's finding 
of it, and tearing of it into fiagmeiits to be scatteied 
broadcast over Egypt; the second seaich of l&is, 
this time for the pieces of the body; her leunitmg 
of them, and thus causing the revivilication of 
Osiiis ; and the battles between Horus and Set, 
are fully related in Plutaich’s De JsbcU et Osiride. 
Osiiis, whose cult was spiead throughout Egypt, 
as worshipped under four aspects — ( 1 ) as god of 
the moon, (2) as god of vegetation, (3) as god of the 
dead, (4) as incarnate in the king. In the ritual of 
this god, many survivals of piimitive and savage 
customs weie letained tluoughout the histoiical 
period. Isis, the myriad -named, had a cult quite 
distinct fiom that of Osiris, and iiguies of this god- 
dess nuising the infant Horus are a piototype of 
the Madonna and Child. A few foieign tleities 
were incorporated into the Egyptian iiantheou when 
Syiian influence was at its height — Baal, Astarte, 
Anaitis, and Reseph being the best known. The 
so-called ‘ heresy ’ of Akhenaten at the end of the 
XVIIIth dynasty, worshipping only the rays of 
the sun and prohibiting all other devotion, is 
generally consideied to have been due to Syiian 
influence. Many local deities were woishii>ped 
under the form of animals, in which they weie 
supposed to be incainate. The special animal so 
honouied was installed in the adytum of the temple, 
and gave oracular responses. The best known of 
these was the Apis bull of Memphis, whose woiship 
had a national extension due to his being ‘tlie 
incarnate soul of Osiris.’ 

The cult of the dead reached a very high point in 
Egy^t owing to the belief in the ka, or doul)le; 
olienngs were made to it of food and of all objects 
necessary for its comfort, and as pictures Avere sup- 
posed to have kas which could be of use to the tea 
of the owner, representations of scenes of daily life 
were sculptured or painted on the walls of the tomb 
chapels. Herodotus is the only author who main- 
tains that the Egyptians believed in the tians- 
migration of souls; but in the Book of the Dead 
such transmigration or transformation is looked 
upon as a voluntary act, to be performed or not at 
the will of each individual. Besides the ka^ theie 
was also the ba, or soul, which went with the sun 
through the under-world. 

Beligious Monuments . — The religious edifices of 
the Egyptians consist of tombs and temples. These 
aie indeed the chief survivals of their marvellous 
architecture, for their private houses (built almost 
entirely of sun-dried brick ) are now mostly swal- 
lowed up in the rising alluvium, and but few forts 
remain. The Pyramids (q. v.) themselves are royal 
tombs,, huge structures reared to mark and to 

f uard the sarcophagi of kings, with small temples 
edicated to the cult of the dead monarch in front. 
The royal tombs of the 1st and Ilnd dynasties at 
Abydos, constructed of mud-brick and wood with 
but little stone, are the earliest Egyptian monu- 
ments. Then follow the pyramids, made at first 
of hewn stone and later of rubble and mud-brick, 
with smaller tombs, often finely sculptured, around 
them. The next are the rock tombs of the Xlth 
and Xllth dynasties, in which the subterranean 
character of the pyr*amid-yaults is maintained in 
the deep well or burial -pit; tire entrance-chapel, 
in which the memorial services were performed, is 
sometimes decorated, as at Beni Hasan, with a 
portico and proto-Doric columns, while the walls 
are adorned with paintings of scenes of daily life. 
At this period the chapel belonging to a royal 
tomb was placed on the edge of tlie cultivated 
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desert, in the axis of the tomb which was in the tion, which lasted many centuries, though its exact 
cliff behind. Finally, at Thebes the kings of the duration cannot be fixed. The development of the 
XVIIIth and succeeding dynasties built their mag- gieat civilisation of Egypt can, however, be traced 
nificent funeraiy temples in the open space on the nom its fiist beginnings in the early predynastie 
western desert, where their beauty could be seen peiiod, when the use of metal was hardly known 
by all, while the royal tombs were in the valley and the potter’s wheel had not yet been invented, 
behind the cliffs, caiefully hidden from human eyes. In the 1st dynasty the working of stone for building 
The finest of these rock-hewn sepulchies are those purposes was alieady in use, the potter’s wheel and 
of Amenhetep II. and Sety I., which letain the the lathe had been introduced, as well as the nota- 
rich and varied colouring still blight and fresh, tion of time, the Egyptian system of numeration, 
showing the power and skill of the ancient aitists. weights and measures, books on anatomy and medi- 
Egyptian temples can be divided into three classes — cine, the geogiaphical division of the eountiy, and 
(1) the royal funerary temple, (2) the 
processional temple, (3) the shiine 
temple. The royal funerary temples 
were for the cult of the dead king ; 
they contain a statue of the king 
standing in an open court, and an 
altar for the offerings. The type of 
this kind of temple is the Ramesseuui 
at Thebes. The piocessional temple 
is open fiont and back, and in the 
centie, under a roof, is a stone block 
on which the boat of the god was 
placed ; the block was of a convenient 
height for the piiests to raise the boat 
on their shoulders. The temple was 
open at both ends to allow the pio- 
cession to pass in and out. The best 
example of this kind of temple is that 
of Thothmes III. at Medinet Habu. 

The shrine temple is found fiom 
the XVIIIth dynasty onwards, some 
temples which were originally proces- 
sional being altered by later kings to 
suit the changed condition of the cult. 

The shrine is always enclosed and dark. Fig. 5.— Sacied Bark, 

sometimes built of masonry, some- 
times made of a single block of stone. The figure the division of the year into 365 days, divided into 
of the god iemained‘in the shrine, and was seen three periods of four thirty-day months, with five 
only by the priest of the highest rank and on rare inteicalary days at the end of the year. By the 
occasions by the king. The shiine temple was IVth dynasty the buildings show a complete 
looked upon as the dwelling-place of the god, in mastery of engineering and geometry ; moieover, 
which the god was conceived to live as a king or the arts could not have reached such a high de- 
nobleman lived in his palace — rising in the mom- velopment^ without some acquaintance with tecli- 
ing, his toilet performed by his servitors ( the hemu nical details of hardening metals and of glazing. 
mter, or ‘servants of the god’), the incense being The art of liteiary composition also existed at this 
the morning and evening meals of the deity, and eai*ly period, for two kings of the 1st dynasty are 
a bevy of priests and piiestesses attending to his credited with being authors ; long leligious texts 
wants as the man-servants and maid-servants of a are found on the pyramids of the vltli dynasty, and 
royal household attended on their human master, a code of manners and morals drawn up in the Vth 
The typical shiine temples are Edfu (q.v.) and dynasty is still extant, though the actual papyrus is 
Dendereh (q.v.). Karnak, the largest and perhaps of the Xllth dynasty (see Papybxjs ; for Egyptian 
the most celebrated temple in Egypt, is a mass of writing, see Hierog-LYPHICS). Architecture had 
ruins. The obelisks which stood in front of the attained great refinement at an early period ; not 
now completely destroyed temple of Heliopolis only were temples, tomb-chambers, and othei edifices 
were removed by Cleopatra to Alexandria, whence squared and directed to face the cardinal points, but 
one was brought to this country, and now stands cantilever roofs in stone were adopted as early as the 
on the Thames Embankment ; while another has IVth, and the brick vault or round-headed arch was 
gone to New York-only one still remaining on the in existence in the Illrd, dynasty. The transport 
original site. of enormous blocks of stone testifies to an early 

The ethical standard of the ancient Egyptians development of engineering skill. Stone columns 
was a very high one. The so-called Negative Con- were in use in the IVth dynasty ; in the Vth the 
fession, recited by the dead man when his heart palm column, the papyrus column, and the so-called 
was being weighed in the balance before the great proto-Doric column are first seen. The last is best 

S )d Osiris, shows what deeds were considered sinful, known in the Xllth-dynasty tombs at Beni Hasan. 

esides the sins of the Jewish decalogue, the The symmetrical arrangement of the temples, con- 
oppression of the poor, the widow and the orphan, sisting of rectan^lar courtyards and hypsethral 
interference with the water-iights of others, faki-. balls of many columns built before the original 
fying weights, making mischief and Stirling shiines, with their gateways slightly converging 
up strife, were included in the catalogue of to the apex, and their bold and severe lines, prove 
crimes. the high development of architecture. The ashlar 

Ancient Civilisation .— to the Egyp- masonry of the pyiamids is unsurpassed in the his- 
tians themselves, the country was ruled first by the tory of the world. Stone-sculpture reached its height 
gods, then hy ten semi-mythical kings, and lastly ba the IVth dynasty. The many conventions that 
by the historical kings, of whom Menes was the bound the E^ptian artist show that stone-sculpture 
first. This tradition is borne out by the discoveries bad its rise in clay-modelling. The support the 
at Naqada and elsewhere of a prehistoric civilisa- 'back of the figure, the foot advanced, the slab of 
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«tone left between the legs, prove that the original 
material in which the aitist worked was soft and 
yielding, requiring support lest the superincumbent 
weight should crush the lower part of the figme. 
When a film and ri^id mateiial was introduced, 
conventions were so firmly fixed that no later artist 
could bieak free fiom them. The ivory statuettes 
of the 1st dynasty show a realism and a truth to 
nature that were never attained at later peiiods. 
The sculptures found at Meydfim, Gizeh, and 
8aqqara — ^the celebrated figures of Baliotep and 
Nefert, the dionte statue of 
Khafra, and the wooden sta- 
tues of Ka-aper (the ‘Sheikh 
el Beled,’ fig. 6) and his wife 
— are the finest examples. 
The lions and sphinxes of a 
later period ( fig. 7 ), moreover, 
ai e often executed with amaz- 
ing spirit. Sculptures in low 
relief— the depth often not 
more than J of an inch-— de- 
corate the wajls of tombs and 
temples ( fig. 8 ) ; and a peculiar 
kind of bas-relief, known as 
relief en crextx^ also prevailed. 
In this the figures are sunk in 
slightly convex relief, but the 
intermediate ground is not cut 
away. Copper statues cast 
fiom moulds appear in the 
Vth dynasty ; in the Xllth 
dynasty statuettes were cast, 
by the cire-perdne method, on 
a sand-core. Casting bionze 
statues on a core was an ait 
intioduced fioin Egypt into 
Tig. 6.~Ka-aper, Gieece by Rhoecus. Painting 
the ‘ Sheikh el Wed.’ was commoner in later times 
(Statuette in wood.) as a cheap substitute for 
sculpture ; it had a ligid 
architectural character, and followed the same 
canon as sculpture. The colours were laid on 
flat, the background being giay, white, or yellow. 
Outline drawings show a freedom of line and a 
mastery of form that is not surpassed in modern 
art. The architectural details of Egyptian temples 
and the hieroglyphs appear to have been always 
coloured, and this added additional chaim to 
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Pig. 7. — ^Baiu-headed Sphinx. 


the sculptures. The religious papyri were often 
embellished with elaboiately coloured vignettes, 
somewhat resembling the illuminations of medieval 
manuscripts. _ The Egyptians weie also much de- 
voted to music, the harp and flute appearing in use 
as early as the I Vth, and hm>tachord and penta- 
chord lyres as early as the Xllth, dynasty; besides 
►drums, tambourines, flutes, cymbals, trumpets, and 
guitars in^ the XVIIIth, the most primitive form 
was the jingling sistrum, the instrument used in 
all religious worship (fig. 9). Many of the instru- 
ments were of great size, and must have produced 
considerable effect. Songs were chanted to the 
accompaniment of various instruments, and women 


beat time to theii chants by clapping their liaiids to 
emphasise the rhythm. The well-known thieshers’ 
song, which occms in the tomb of Ty of the Vth 
dynasty, has been paiapliiased as : 

Hie along, oxen, 

Thresh the corn faster, 

The stiaw (oi yourselves, 

And the com for your inastei. 

The refrain to this song was, ‘Thiesh for your- 
selves, O oxen.' The peasant songs weie, in all 
piobability, like the peasant songs of modem Egypt 
— a line ot solo, with a refrain in chorus. In more 
ambitious poetiy the same method is preserved in 
the strophe and antistrojihe, of which the eailiest 
and finest example is the Hymn to benuseit III. of 
the Xllth dynasty. In the mechanical aits many 
inventions had been made. The blov'pipe, used 
on a large scale for metallurgy, appeals in the 
Vth dynasty (fig. 10) ; bellows and siphons in the 
XVIIIth. Copper adzes, chisels, and haijioons 
weie employed in the piehistoric periods ; the use 
of the lever was fully understood in the IVth 
dynasty; the balance appears very eaily, but the 
steelyaid does not occur till Roman times. Flint 
was the common mateiial for tools in the piehis- 
toiic period, though the use of metal was already 
well known. At fiist copper was the chief metal ; 
this was superseded by bionze in the XVJlltli 
dynasty, and iion, though known at all peiieds, 
is not common till the XXVIth. The eailiest 
dated Glass (q.v.) made in Egypt is of the leign 
of Thothmes III, ; but glass, evidently imported, is 
known as eaily as the Ist dynasty. Hand-made 
pottery was used in the eailiest prehistoric period, 
and a glazed waie and wheel-made potteiy begin 
in the Ist dynasty. The Egyptians used, at an 
early period, shields and cuirasses of quilted 
leather ; their weapons were stone- headed maces, 
clubs, bows, and daggers in prehistoric times, while 
spears and swoids appear later. For sieges they 
employed the testudo, ladders, and mines. The 
army was composed of infautiy till the XVIIIth 
dynasty, when war-chariots weie intioduced; for 
piioi to that period the ass was the chief means of 
transpoit, and, carriages not having been invented, 
peisons and goods were earned on the panniers of 
asses, or on a kind of saddle slung between two 
aniinals. War-boats no doubt existed at an eaily 
period ; models and paintings of boats occur in 
prehistoric times, and mention is made of ship- 
building under the Illrd dynasty, and of an aimed 
expedition by boat to Nubia in the Vth dynasty ; 
a legular navy occurs in the HIrd, \vhen Sneftu 
built a fleet of sixty ships. The Nile, however, 
being the chief highway of Egypt, was constantly 
navigated by rowing and sailing vessels. An exten- 
sive commerce was carried on with neighbouring 
nations, and their tribute enriched the country 
with slaves, cattle, gems, valuable metals, and ob- 
jects of curiosity. Rare animals were collected for 
ostentation. Under the earlier dynasties, the chief 
occupation of the nation appears to have been i earing 
cattle and cultivating giain, while the amusements 
consisted of banquets, games, hunting, and fishing; 
and the establishment of each noble— -like that of a 
feudal baron of the Middle Ages — contained in itself 
all the organisation and artificers necessary for its 
maintenance. Transactions were carried on largely 
by barter; though rings of gold, probably of a 
sta^ndard weight and value, were also used. The 
unit of value, however, was always reckoned in 
copper. The Persians first introduced coined money 
(see Numismatics). The wealth of families was 
often spent on the tombs and furniture of the 
dead, and the preparations for embalming were on 
so vast a scale that filial piety did not disdain to 
mortgage not only the sepulchres, but the very 
mummies of its ancestors (see Embalming). 
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Amusements weie vanous, from singlestick and 
juggling, the dance of the ghawazi (tig. 11), and 
bull-fights, to draughts, dice, and mom. In fact, 



eastern or their western successors. This high posi- 
tion was due to the fact that all landed property, 
including the throne itself, descended in the female 

line, from mother 
to daughter. 
Colossal in its art, 
profound in its 
philosophy and 
religion, and in 
possession of the 
knowledge of the 
arts and sciences, 
Egypt exhibits 
the astonishing 
phenomenon or 
an elevated civi- 
lisation at a 
period when the 
othei nations of 
the world were 
almost unborn. 

Chronology 
and History . — In 
the time of 
Ptolemy Phila- 
delphus, in the 
3d century B.O., 
Manetho of Seh- 
einiytus, liigli- 
piiest of Helio- 
polis, who had 
the best records 
of his eountiy 
at his command, 
diew up, at the 
request of the 
king, a histoiy ni 
which we have the complete statenient of the old 
Egyptian division of the space of time, from Menes 



Fig. 8.— Wall-painting from the Tomb of Ptah-hotep, at Saqqara : of the Pyiamid age, 

ancient Egypt had, like any modern country, a 
material civilisation, which exerted all the require- 
ments of industry, and forgot none of idleness. 

The civil government was administered nominally 
by the Pharaoh, whose substitute was the vizier. 

Each province had its own governor, who was respon- 
sible for its good administration ; the mechanism 
of government was carried on by officials of various 
kinds and grades. Sacred scribes attended to the 
ecclesiastical interests, and inferior scribes to the 
local interests. The public works, the collection of 
grain and other dues, the cattle, workmen, wells, 
irrigation, had each their separate organisation 
of superintendents and scribes 
The temples weie ordered by high- 
priests and an inferior hierarchy, 
with overseers and governors of 
revenues, domains, and donatives ; 
and each temple, like a monastic 
institution, had its carefully sub- 
divided organisation. The mili- 
tary force was ruled with severe 
discipline, under the direction of 
nomarchs, colonels, captains, and 
lieutenants. In early times there 
was a local militia, aided by foreign 
mercenary troops ; this gradually 
Fig. 9.— Sistmm. developed into a standing array, 
and in the reign of Rameses II. we 
find the army divided into territorial divisions. The 
criminal and civil law was administered by judges, 
who held travelling assizes, and to whose tribunals 
the necessaiy officers were attached. Appeals could 
be made to the Pharaoh, to the vizier, and, in Roman 
times, to the prefect. The execution of deeds re- 
quired so many witnesses that fraud evidently often 
occurred. The superior position of women in the 

1 . j- ; 



social scale, notmthstanding the ^ 
marry within degrees of consanguinil 




lermission to 
usually for- 
her 


iiidden, shows that the Egyptians reached a highe 
^oint of delicacy and lefinement than either thei 



Fig, 10. — ^Egyptian Smith. 

to Alexander the Great, into thirty dynasties. The 
original work of Manetho has peii&hed ; but chrono- 



Fig. 11.— Musicians and Dancers. 

logical epitomes have been preserved by Julius 
Africanus (300 A.D.), Eusebius, and Georgius Syn- 
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cellus (800 A.D.), and a comparison of these state- 
ments, corrupted as they aie, with the recoids of 
the monuments has clearly established the truth 
and authenticity of Manetho’s authorities. The 
Hebrew Scriptures, Herodotus, -"TDiodorus, Josephus, 
Eratosthenes, and others also contain chronological 
information. The division of the kings into dynas- 
ties is followed by all modern Egyptologists — the 
actual date of a dynasty being arrived at, where 
possible, by astronomical or seasonal data. Tlie 
Egyptians themselves had a double calendar — (1) 
the official calendar, which consisted of 365 days in 
the year, losing a day every four years, and there- 
fore shifting gradually through all the seasons ; and 
( 2 ) the solar calendar of 365i days in the year. The 
two calendar coincided once in every 1460 yeais, 
this period being called by the Greeks a Sothic 
cycle, from Sopd, Sothis, or Sirius, the Dog-star; 
for the Egyptians calculated their new year from 
the rising of the Dog-star at dawn. 

As the chronology is still a matter of dispute, the 
table of dynasties which follows gives the dates 
from the 1st to the XVIIIth dynasty as calculated 
from Manetho’s History, and the same dates as 
calculated by Meyer. After the XVIIIth dynasty, 
the two methods being practically in agreement, 
only one date is given for each dynasty. 


Dynasty 

Manetho. 

Meyer. 

T , .... 


3400 B.O. 

II 

. ..6293 ,» 

— 

Ill 

. , .4991 If 

20S0 If 

IV 

1 1 , -477*7 If 

2M00 If 

V 

.4498 «i 

2750 II 

VI 

.4275 .. 

2025 II 

vn 

4077 M 

2475 ,i 

vrn 

....4007 n 

— 

IX 

. . 8907 ir 

2445 „ 

X 

.8807 It 

— 

XI 

,. ..8622 I. 

2160 It 

XII 

. ...8679 u 

2000 If 

XIII 

.. . 8860 It 

1788 If 

XIV. 

.. ..2918 II 


XV, 

... 2540 II 

— 

XVI 

2266 II 

..... 

XVII 

1788 u 


XVIII 

... .1687 n 

1580 If 

xrx 

.. .1876 „ 



XX 

1202 II 

— 

XXI 

1102 tr 



XXII 

962 H 



XXIII 

. . . 749 If 

— 

XXIV. 

715 1, 

— 

XXV. 

712 „ 



XXVI 

664 II 


XXVII 

. . . . . 525 II 



XXVIII 


— 

XXIX 

, . . 400 II 



XXX 

. . .. 878 If 



Alexander the Great 

882 If 



Ptolemaic Dynasty 

323 If 

— 

Roman Conquest 

30 If 

— 

Arab Conquest 

642 A.D. 

— 


Egypt was fabled to have been first governed by 
a dynasty of gods, who, according to Manetho and 
other authors, were: Hephaestus (Ptah), Helios 
(Ka), Agathodsemon, Kronos (Geb), Osiris, Typhon 
(Set), and Horus. These gods reigned 13,900 years, 
and were succeeded hy the demi-gods, manes, and 
mythical kings, who reigned 11,000 years in all. 
This fahle points to a tradition of an ancient and 
settled government of long duration, in which the 
power was wielded hy kings of North and South 
Egypt before the date of Menes, the first historic 
king ; a tradition which has been confirmed by the 
discovery of prehistoric burials, showing a long 
period of rising and waning civilisations before the 
advent of the dynastic Egyptians The epoch of 
Menes is the starting-point pf Egyptian history, 
and is placed at 5500 B.C. by Manetho, at 3400 B.C. 
by Meyer. Menes has been identified with King 
Narmer, of whom several contemporary monuments 
still exist. He is said to have founded Memphis 
by diverting the course of the Nile, to have made 
laws and instituted the worship of the gods, and, 
finally, to have been killed by a hippopotamus. 


His immediate successor, Atothis, is traditionally 
credited with the authorship of a treatise on ana- 
tomy. The tombs of the kings of the 1st dynasty 
are at Abydos, and were excavated first by Ameli- 
neau and then by Petrie. The objects found there 
include pottery, vases of hard stone, copper imple- 
ments, carved wood and ivory, some very fine weav- 
ing, and jewelled bracelets, which are among the 
finest examples in the world of the goldsmith’s art. 
The first recorded expedition to Sinai to obtain 
copper occurred in the reign of Semerkhet ( Mer- 
sekha ) of the 1st dynasty. In the Ilnd dynasty the 
primitive worship of sacred animals was reintro- 
duced, and the right of inheritance through the female 
line officially sanctioned. Zeser, the king of the 
Illrd dynasty, was the builder of the Step-pyramid 
of Saqqara, the first of the Egyptian pyramids ; and 
the last king of this dynasty, Snefru, built the 
pyramid of Meydfim. Round his pyramid were 
buried the nobles and officials of his court ; and in 
these tombs were found inscriptions and sculptures, 
among them the famous seated figures of Rahetep 
and his wife Nefert. The first three dynasties ( 
lasted 769 years, the IVth dynasty beginning about 
4700 B.C. Khufu, the Cheops of Herodotus, con- 
structed the Great Pyramid at Gtzeh, and has been 
handed down to posterity as an impious and cruel 
tyrant by the priests whom he offended; for he 
closed the temples and forbade sacrifices, thereby 
relieving the people from a heavy burden and strik- 
ing a severe blow at the power of the priesthood. 
Khafra (Chephren), his successor, built the second 
of the Gizeh pyramids and continued the policy 
of Khufu. Menkaura (Mycerinus), who built the 
thud pyramid, reverse(l that policy, reopened the 
temples, and restored the priestnood to power. The 
high civilisation of this period marks an epoch in 
Egyptian history, and the numerous tombs of this 
and the subsequent dynasty exhibit a highly ad- 
vanced state of art. The statues of Khafra (found 
near the Sphinx), carved in black diorite, are 
notable evidence of artistic feeling and mechanical 
skill ; the cultivation of farms, the chase, the arts, 
enjoyed a great part of the attention of the Egyp- 
tians ; the simpler mechanical inventions were m 
common use, but the horse and chariot had not 
yet been introduced. The Vth dynasty was also 
Memphite, and consisted of nine kin^, reigning 
about 220 years. The Vlth dynasty, also from 
Memphis, lasted about 200 years. Tombs and in- 
scriptions of this period are found throughout Egypt 
— ^from Assuan to Tanis, and even in the Wady 
Hammam^t, the valley leading from Koptos 
to the Red Sea. The pyramids of these kings 
are at Saqqara, and are remarkable for the in- 
scriptions on the walls of the tomb chambers. 
These inscriptions are now known hy the name 
of the ‘ Pyramid - texts,’ and are the earliest 
religious writings that have yet been discovered 
in Egypt. They throw great light on the early 
beliefs of the country, and elucidate some of 
the chapters in the Book of the Dead (q.v.), or 
Ritual, of later times. They are also of great 
importance linguistically, being the only long 
texts in the archaic form of the language which 
remain to us. Pepy II., the fifth Icing of the 
Vlth dynasty, is recorded to have reigned ninety- 
five years, coming to the throne at the age 
of five and dying at the age of one hundred. 
During his reign armed expeditions were sent 
into Nubia under a captain named XJna, in 
whose biographical inscriptions many historical 
details are preserved. The dynasty ended, accord- 
ing to Manetho, with a qu^en (Nitocris), said 
to have been buried in the ' Third Pyramid of 
Gtzeh. Nitocris is the subject of various legends, 
and is believed hy the Arabs to be a witch who 
still haunts the pyramid. The period from the 
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beginning ot the IVtli to the end of the YIth 
dynasty is known as the ‘ Old Kingdom.’ 

Fiom the Vlth dynasty to the Xlth Egyptian 
history is almost a blank, and the remains scanty 
and fragmentary (Petrie, y^edment). In the Xltli 
dynasty, however, the country became more settled 
undei a line of kings called Antef and Mentuhotep, 
whose coffins and burial-places have been discovered 
at Thebes. A decree deposing one monarch and 
appointing another is dated to the reign of Antef V , 
and was found at Koptos. The successive reigns 
and monarchs of the Xllth dynasty (B.c. 3579) are 
fixed by numerous monuments. Amenemhat L, 
the founder of the line, opened the quarries of 
Tura, and embellished On or Heliopolis. The 
monuments of his successor, Senusert I., exist in 
many parts of Egypt, notably in the Fayum, 
Beni Hasan, Heliopolis, and Koptos. His cam- 
paigns gave Egypt peace on her borders, thereby 
allowing the country to develop its resouices. 
Senusert III.’s campaigns carried the frontier of 
Egypt as far south as Semneh ; he was worshipped 
as a god in Nubia until the middle of the XVlIIth 
dynasty or later, Amenemhat III. was the fiist 
to control the inundation of the Nile, by forming 
Lake Mceris as a vast reservoir for the surplus 
water ; he also built the Labyrinth, which roused 
the wonder and admiration of* later ages, and con- 
structed the pyramid beside it. The period from 
the Xlth dynasty to the Xlllth is known as the 
Middle Kingdom. It is from this period that we 
obtain some of the finest specimens of Egyptian 
literature ; the stories of the Westcar Papyrus are 
not only folk-tales, but autobiography (the Story 
of Sa-nehat) and attempts at literary composition 
(the Eloquent Peasant). The ^reat Hymn to 
Senusert III., found at Kahun, is composed in 
strophe and antistrophe. 

Another blank period occurs between the Xllth 
and the middle of the XVIIth dynasty. At the 
beginning of this time a great movement took 
place of the peoples in the north and east of Syria ; 
they seem to have moved southward, conquering as 
they went, and finally appeared in the Nile Yalley, 
where they were known to the later Egyptians as 
the Hyksos, or Shepherd Kings. These rnvaders 
took possession of Lower Egypt and Memphis, 
and established a great stronghold at Avaris, the 
modern Tell-el-Yehudiyeh, at the entrance to the 
Wady Tumil5-t (see Petrie, Hyksos and Israelite 
Cities). Joseph was perhaps the vizier of one of 
the later Hyksos kings. Seqenen-Ra, the last 
king of the XYIIth dynasty, lost his life in a 
battle against the Hyksos in Upper Egypt; but 
the work of expulsion was carried on by Aalimes L, 
his successor, the first king of the XYlllth dynasty 
(about 1600 B.C.), who took Avaris by assault, and 
drove them into Syria, where their power was com- 
pletely broken in the campargns of Amenhotep I., 
the immediate successor of Aahmes I. Thothmes I. 
continued the career of conquest begun by his pre- 
decessors, making expeditions into the heart of 
Nubia in the south, and as far as the Euphrates in 
the north. He also began the magnificent buildings 
for which the XYIIIth dynasty is so justly famous. 
Thothmes II. is best known as the husband of the 
greatest of all Egyptian queens, Hatshepsut. She 
was associated by her father in the government 
with himself, and after his death and the death of 
her husband she ruled alone, as her son-in-law 
and successor, Thothmes III., was not old enough 
to take up the reins of government. Under 
Thothmes III. and his immediate successors Egypt 
reached the highest point of material prosperity 
to which she ever attained. The conquests of 
Thothmes III. made E^pt mistress of the gimter 
part of the known world, with an extended sphere 
of influence in the ^gean. The whole of Syria 
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was subject to Egypt, the vassal-kin^s paying a 
yearly tribute to the Pharaoh as their overloid. 
Nubia, as far as the third cataract, also owned the 
dominion of Egypt ; and trade with these foreign 
countries increased the wealth and prosperity of 
the country. The temples of the gods were en- 
dowed with large revenues from the tribute of the 
conquered nations, and the temple of Amon at 
Karnak increased in size and elaboration. A 
calendar preseived at Elephantine records the 
heliacal rising of the Dog-star on the 28th of 
Epiphi ; the actual date has been calculated by 
Mahler by means of the recorded dates of two new 
moons occurring in this reign, and is thus proved 
to be the year 1470 B.O., a date within ten years of 
that obtained by adding together the lengths of 
reigns as given by Manetho. The reign of Amen- 
hotep III. is the culminating point in the glory of 
the XYIIIth dynasty. His monuments are found 
throughout Egypt ; the best known are the temple 
of Luxor and the two Colossi of Thebes, one of 
which is the celebrated Yocal Memnon of the 
Greeks. In this reign can be discerned the begin- 
ning of a heresy, apparently fostered by Queen Tyi, 
which became the dominant factor in the follow- 
ing reign. Amenhotep lY. succeeded his father, 
Amenhotep HI. A fanatic and an enthusiast, he 
sacrificed everything in his zeal for the new religion. 
He changed his name to Akhenaten ( Glory ot the 
Sun-disk) ; he mutilated monuments on which the 
name of Amon occurred; he removed the capital 
from Thebes to Akhet-aten (the modem Tell-el- 
Amarna) ; and in his attempts to destroy the 
ancient and national faith, he neglected his foreign 
dominions, reducing his own country to anarchy, 
and losing the provinces of Syria, that great pos- 
session left to him as an inheritance from his 
fighting ancestors. The cult of the Aten, for which 
Akhenaten strove with fanatical zeal and energy, 
lasted but a few years after the death of its loy’al 
votary. Tutankhamen, his immediate successor, 
xeturned to the old faith, and was buried among 
the Amon-worshipping kings at Thebes. His tomb 
was found by Mr Carter and Lord Cafharvon in 
1922, and is the only untouched royal burial yet 
discovered. 

The link which connects the monarchs of the 
XYIIIth with those of the XIXth dynasty has 
heen lost, but we know that the first king of the 
XIXth dynasty was called Rameses, a name that 
was borne by eleven of his descendants in the 
XIXth and XXth dynasties. He was succeeded by 
his son Sety 1., who made a gallant and partially 
successful attempt to recover the lost country of 
Syria; but though he held southern Syria as far 
as Galilee, the northern provinces never again 
submitted to Egypt, and his campaigns were mere 
raids which produced no lasting enect. He under- 
took the pious duty of restoring the monuments 
mutilated or destroyed in the troubles at the end 
of the previous dynasty, and the temple which he 
built at Abydos is one of the finest examples of 
the technical skill of Egyptian artists. His tomb, 
in the Yalley of the Tombs of the Kings at Thebes, 
was discovered by Belzoni. The rock-hewn passages 
and chambers are covered with scenes and inscrip- 
tions of the nightly journey of the Sun through 
the under-world. Ou the death of Sefcy I., his son 
Rameses II. ascended the throne ; the date calcu- 
lated from the horoscope of the latter is 1300 B.C. 
His reign lasted sixty-six years. He fought several 
campaigns in Syria at the beginning of his reign, 
and penetrated as far north as Naharaina, hut he 
never held the country, and finally was obliged to 
retire after making a treaty with the Hittite king. 
This treaty was engraved on a tablet of silver, a 
copy of which was sculptured on the walls of 
Karnak; the Hittite copy, written in cuneiform 
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on a clay tablet, has been unearthed at Boghaz 
Keui. It is an extradition treaty, and the articles 
show that the Hittitea ( q.v. ) were strong enough to 
treat with the king of Egypt upon equal terms. The 
battle of Kadesh is the most famous of the exploits 
of lianieses IT. ; it was celebrated in an epic by the 
oet Pentaur, and the poem with scenes of the 
attle was sculptured on the walls of many 
temples. Rameses II. was a great builder, and 
leniains of his woik are found on every important 
site in Egypt. His most splendid monument is 
the rock-hewn temple of Abu Simbel,^ at the 
entrance to wdiich are the largest colossi in the 
world. The storehouses in the city of Pithom 
( Tell-el-Maskhuta ) are dated to this i*eign. The 
long and increasingly feeble leign of Rameses II. 
proved disastrous to Egypt. Her power rapidly de- 
clined ; and so far from holding foreign dominions, 
foreigners invaded the Delta, settling there and 
ousting the inhabitants. Art also declined rapidly, 
and became coaise in technique and completely 
wanting in vitality. Merenptah, the thiiteenth son 
of Rameses 11. , succeeded to the throne ; but though 
advanced in years, he began his reign with vigour, 
driving out the foreign settlers and restoring order 
in the Delta. In the Triumph Stela of Merenptah 
is the only mention of the people of Israel that has 
yet been found in Egypt. The later kings of the 
XIXth dynasty were of no importance. The XXth 
dynasty opens with Rameses III., whose naval 
victories and wais with the Syrian and African 
jaces are recorded on the walls of his temple at 
iMedinet Hahu. The list of his benefactions to the 
temples of Egj’^pt is recoided in the Great Harris 
Papyrus, and the legal account of the tiial of 
rile ringleaders of a haiem conspiracy, by which 
Rameses III. appeals to have lost his life, is one 
of the most interesting documents that remain to 
us. The rest of the dynasty consists of the sons 
and grandsons of Rameses III., who gradually fell 
under the power of the priesthood of Amon. On 
the death of the last Ramesside, the high priest of 
Ainou, Herhor, became king, and founded the 
XXIst dynasty. A rival government was estab- 
lished at Tanis in the Delta. The daughter of the 
last Pharaoh of this dynasty was married to King 
Solomon. The XXIIiid dynasty is more important 
chronologically than historically, for Sheshanq I., 
the first king, is the Shishak of the Bible, who 
invaded Syria and raided Jerusalem in the reign 
of Rehoboam. The sculptures of Osorkon II., 
found by Dr Naville while woiking for the Egypt 
Exploration Fund at Bubastis, are importent for 
tlie study of certain aspects of Egyptian religion. 
In the XXIIIrd dynasty, Piaukhy, king of Ethiopia, 
invaded and conquered E^pt, establishing his 
own family on the throne. The XXIVth dynasty 
consists of one king only, Bak-en-renf, the Bocchoris 
of Manetho, who is said to have been taken prisoner 
and burned alive by the Ethiopian Sabaco of the 
XXVth dynasty. From this period Egyptian 
history is connected with the histories of Judfea 
and Greece. Tirhakah, who came to the assistance 
of Hezekiah against Sennacherib, ruled over Eg;jqit 
and Ethiopia. He was driven out of Egypt when 
that country was invaded and conquered by the 
Assyrians under Ashur-bani-pal. The Assyrians 
divided the country into provinces, each under its 
own governor, but at the beginning of the XXVI th 
dynasty (650 B.C.) Psammetichus, by the help of 
Greek mercenaries, united the country under one 
stroj^ cential government. During this dynasty 
the Greeks first settled in Egypt ; Naukxatis was 
granted to them as a trading port, while the 
mercenaries were settled in difl^erent parts of the 
country ; the camps of the mercenaries eventually 
became trading centres until the Egyptians grew 
jealous, and Amasis II. suppressed them, at the 


same time granting special privileges to Naiikratis, 
which was permitted to remain. A canal across 
the Isthmus of Suez was planned and begun by 
Neclio, in whose leigii Phoenician sailors first sailed 
round the Cape of Good Hope. Neclio invaded 
Syria and defeated Josiah, king of Judah, but was 
himself defeated and driven back by Nebuchad- 
nezzar at Carchemisli. Apries ( the Pharaoh Hophra 
of Jeiemiah), after reigning a few years, became 
involved in civil war, and was defeated by his 
rival, Amasis II. ; after being kept a prisoner for 
three years, he was put to death. The character 
of Amasis left a lasting mark upon tlie minds of 
his subjects, and Herodotus records many anec- 
dotes regarding him. In this dynasty there was a 
renaissance of arfc, and archaic forms of language 
and customs were revived. The style of sculptuie 
ib archaistic, the statues of the Old Kingdom 
serving as models. At the death of Amasis, 
Cambyses invaded Egypt, and from the XXVIIili 
to the XXIXth dynasty Egypt was in the hands 
of the Persians, though a few native kings struggled 
feebly to maintain the independence of the country. 
The XXXth dynasty was successful in this en- 
deavour, and drove out the Persians for a short 
time. The chief kings of this dynasty were 
Nectanebo I. and Nectanebo 11. The last-named 
was traditionally credited with being a great 
magician. The Persians again invaded and took 
possession of Egypt, but so great was their misrule 
that Alexander "was hailed by the Egyptians as 
their saviour when he defeated the Persians and 
drove them out of the country. 

Egypt now passed under the influence of Greece ; 
for on the death of Alexander the Great one of his 
generals, Ptolemy, made himself king of Egypt 
and founded the Ptolemaic dynasty. The earlier 
Ptolemies were enlightened patrons of learning. 
The foundation of the Museum and Library of 
Alexandria, and the liberality displayed by the 
kings, attracted all that was best in literature, 
science, and learning to Egypt. The Septuagint 
translation of the Hebrew Scriptures, the history of 
Manetho, and the ])roblems of Euclid are among the 
achievements of the brilliant Alexandrian peiiod. 
The later Ptolemies appear to have been sunk in 
vice, and the dynasty came to an end with the 
Roman conquest and the death of Cleopatra. 

Egypt became the private property ot the Roman 
emperors, and until 1922 was never again an inde- 
pendent country. So jealous were the emperors of 
their possession that no senator was allowed to set 
foot in Egypt. The most important events under 
Roman rule were : the introduction of the Julian 
year by Augustus (B.O. 24), the introduction of 
Christianity in the 1st century A.D., the visit of 
Vespasian ’(A.r>. 70) and of Hadrian (a.d. 122), the 
visit of Caracalla (A.D. 211), the development of 
Gnosticism, the conquest of Egypt by Zenobia ( A.l>. 
270), the persecution of the Christians by Diocle- 
tian (A.D. 304), the rise of ManicUeism, the great 
Avian controversy in the reign of Constantine, the 
rise of asceticism and monastieism, and the final 
destruction of paganism. 

At the division of the Roman empire (a.d. 395) 
E^ypt passed to the Eastern emjnre, and at its 
fall nad become one of the great patriarchates of 
Cliristendom. But owing to the feud between 
the Jacobites and the Melkites (or Royalists, see 
Copts ), persecutions against the National Church 
( Jacobite ) were constantly recurring. The Melkite 
governor, known as the Mukaukis, ruled the country 
in the name of Heraclius at the time of the Arab 
invasion; and, by the records that remain, it is 
evident that he betrayed Egypt into the hands of 
the Mohammedan general, ‘Amr ibn el-Asr, who 
took possession of the country and made it a 
province of the Khalif Omar. 
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Htatory since the Mohammedan Conquest — The 
Moslem Arabs invaded Egypt at the close of 639, 
took Pelusinm after a month’s siege in 640, de- 
feated the Homans at Bilbeys, and crushed their 
army at Heliopolis. The Egyptians ( Copts ), eagei 
to be fieed by any means from the tyranny of the 
Orthodox (Gieek )'Church, opened negotiations with 
‘Amr, the Arab general, and obtained generous 
terms. The countiy as a whole submitted. Tlie 
Homan fortress of Babylon fell in 641, and Alex- 
andua suirendeied in the autumn (but was tem- 
poiaiily reoccupied for the Eastern empire in 645). 
Fiom then to this day Egypt has been a Moham- 
medan country. From 641 to 969 it was a province 
of the Omayyad and ‘Abb^sid khalifate, ruled by 
governors of Arab and latterly of Turkish race. One 
of these last, Ahmad ibn Thlhn, made himself piac- 
tically independent, annexed Syria, and founded 
the dynasty ot the Tfilfmids (868-905), renowmed 
for its luxuiy and noble buildings. Another 
goveinor followed his example, and established 
the dynasty of the Ikhshldids ( 935-969 ). This in 
till 11 gave place to the heretical (Shi’a) line of 
the^ F^tiinid Khalifs (q.v.), who advanced fiom 
their capital at Kayraw^n, conquered Egypt, 
and founded modem Cairo (969) and the Azhar 
jiios(]^ue. One of this line, the mad khalif El- 
Hakim, was adopted as founder by the sect of the 
Diiises (q.v.), who still pay him divine honouis 
and expect his return. The’ long reign of El-Mns- 
tansii (1030-94) was marked by civil war, peisecu- 
tion of Chiistians, and a feaiful famine which 
lasted seven years and depopulated whole quaiteis 
of Cairo. The F^timids W'ere deposed by the Kind 
general, Salah-ed-din (1169-93), son of Ayytlb, 
commonly called Saladin (q.v.), who foitified (Jaiio 
and built the Citadel. He waged war against the 
Crusaders, took Jerusalem, and annexed the greater 
part of Syiia. In 1218 the Ciusaders, under John 
of Biieniie, made an attack upon Egypt and took 
Damietta ; but tlie Ayyhbid sultan El-Ktoil, 
nephew of Saladin, defeated them at Manshra in 
1221, and they left the country. The attempt of 
St Louis, thiity yeais later, ended in the surrender 
of the Fiench king and all his army to the Mame- 
lukes (Manildks). It was the last of Saladin ’s 
line, Es-SS,lih Ayyhb, who introduced this famous 
bodyguard of Turkish Mamelukes, or white slaves, 
who, on his death, nsmped the supreme power 
(1250). For inoie than two centuries and a half 
Egypt Avas governed by kings of servile origin, 
called the Babri oi Turkish and the Bnrji or Circas- 
sian Mamelukes. These kings, who succeeded each 
other chiefly by viitue of foice of arms, were dis- 
tinguished for their valour, their administrative 
poweis, their luxury, and their encouiagement of 
the arts. They fought for the holy places of 
Palestine, and gallantly drove back the Mongol 
liordes ; they exchanged embassies with Fiance 
•and Venice, 'with Persia and Abyssinia; and pre- 
sented one of the most startling anomalies of 
history, the ‘ spectacle of a band of disorderly 
eoldiers, to all appearance barbaiians, prone to 
shed blood, tyrannous to their subjects, yet de- 
lighting in the delicate refinements which art could 
aflbrd them in their home-life, lavish in the endow- 
ment of pious foundations, magnificent in their 
mosques and palaces, and the noblest promoters of 
.art, of litei'ature, and of public works that Egypt 
had known since the days of Alexander the Great’ 
<Lane-Poole, Art of the Saracens). Cairo (q.v.) is 
still full of their monuments, and Arabic literature 
owes them much. In 1517, however, this brilliant 
series of lulers came to an end on the conquest of 
Egypt by the Ottoman sultan Seltm I. 

Nearly three centuries of weak and corrupt gov- 
ernment by Turkish pashas, varied by faction and 
rebellion of the Mameluke chiefs, happily relieved 


by artistic and literary activity, bring us to the 
French invasion of Bonaparte in 1798. His con- 
quest of Alexandria and victory near the Pyramids 
led to the temporary subjection of the country, 
from which the French weie, however, expelled by 
the British after tlie battle of Alexandria in 1801, 
when the countiy was restored to the Porte. Tiie 
accession of the Albanian soldier Mohammed ‘Ali 
to the pashalik m 1805 imparted a galvanic pros- 
perity to Egypt, by the merciless desti action of the 
turbulent Mamelukes (whom a disastrous British 
expedition in 1807 vainly sought to restore), the 
formation of a regular army, the increase of security, 
the improvement of the irrigation, and the introduc- 
tion of the elements of Euiopean civilisation. From 
1811 to 1818 Mohammed ‘Ali waged war upon the 
Wahhabis of Arabia, and subdued part of that 
country by the generalship of his son Ibiahim ; in 
1820 he annexed part of the Sudan and founded 
Khartfim, and fiom 1824 to 1828 his troops, under 
Ibrahim, occupied various points in the Morea and 
Crete to aid the Turks in their war with the in- 
surgent Greeks. The Egyi)tiau fleet was anni- 
hilated at Navarino, but Ibiahim remained in the 
Morea till forced to evacuate by the French army, 
under Maison, in 1828. In 1832 Ibrahim began tlie 
conquest of Syiia, and totally routed the Ottoman 
army at Koniya ; after which the Porte ceded the 
province to Mohammed ‘Ali on condition of tribute. 
War bieaking out again, the victory of Nezib in 
1839 would perhaps have elevated him to the throne 
of Constantinople ; but the quadruple alliance in 
I840j the fall of Acre to Admirals Stopford and 
Napier, and the consequent evacuation of Syiia 
compelled him to limit his ambition to the pashalik 
of Egypt, which was made hereditary in 1841. lu 
1848 Mohammed ‘Ali became imbecile (he died in 
1849), and his son Ibrahim sat on his throne for 
two months, when he died, and was succeeded by 
"Abb^ Pasha, Mohammed ‘Ali’s grandson, wlio 
was murdered by slaves in 1854, and succeeded by 
Sa’id Pasha, youngest son of Mohammed ‘Ali. M. 
de Lesseps now obtained the co-operation, hithei to 
withheld, of the Egyptian government in his scheme 
of the Suez Canal (q.v.), which was opened in 1809. 
Sa’id was succeeded in 1863 by his nephew, Isnia il, 
son of Ibrahim, who, by a firman purchased from 
the Sultan by nearly doubling the Egyptian tribute, 
look in 1867 the liereditary title of Khedive ; the 
.succession to the throne of Egypt was made direct 
from father to son, instead of descending, according 
to Turkish law, to the eldest male of the family ; 
and in 1872 the Sultan granted to the IGiedive the 
rights (withdrawn in 1879) of concluding treaties 
and of maintaining an army, and virtually gave 
him sovereign powers. Thus secure on a heredi- 
tary throne, Ismail be^an a series of vast internal 
reforms, built roads, bridges, lighthouses, laid down 
railways and telegraphs, reconstructed the postal 
service, improved the harbours at Suez, Port Said, 
and Alexandria, supported education, and intro- 
duced mixed courts of law. Extending bis 
dominions southward, he annexed Dar-Ffir in 
1874, and in that and the following year further 
conquests were made. In order to provide funds 
for his vast undertakings, in 1875 he sold to 
Great Britain 177,000 shares in the Suez Canal for 
£4,000,000. The condition of the Egyptian finances, 
however, loaded by heavy loans, was almost hope- 
lessly involved ; various distinguished financiers 
were sent from England to endeavour to anange 
a solvent system, and after many inquiries and 
several failures, a dual English and French Control 
was established, and the finances were placed 
entirely under European management. A promise 
of constitutional government ended in 1879 in the 
summary dismissal of Nubar Pasha’s ministry, and 
this brought about the peremptory interference of 
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the Emopeaii govemmentb. The Khedive, who 
declined to abdicate, was, at the instance of the 
Western Poweis, deposed by his suzerain the Sultan 
in June 1879, and Prince Tewfik, Ismail’s eldest 
son, was proclaimed Khedive. 

Th& British Occupation, — A Law of Liquidation 
for regulating the conditions^ of the public debt 
was passed at the instance of five European Powers 
in 1880. In the next year canae the military levolt 
under ‘Ar^bi Pasha, fomented by general discon- 
tent, jealousy (not onlj^ of European influence, but 
■of Turkish and Circassian favouritism in the army 
promotions), and peihaps the germs of nationalist 
a&i)irations towards autonomy. ‘Arhbi demanded 
from the Khedive an immediate change of ministiy 
and the increase of the aimy to 18,000 men. He 
became practically a military dictator, and in 1882 
Biitish and French war-ships were despatched to 
Alexandria to oveia\ve the rebels, but their appear- 
ance was followed in June by rioting and massacres 
of Europeans in the streets. Meanwhile ‘Aia,bi was 
strengthening the fortifications. The British ad- 
miral demanded that the work should be discon- 
tinued. ‘Ai^bi persisted ; the French fleet sailed 
away, and the British ships bombarded the fortifica- 
tions ( 11th July). The Egyptian troops were sud- 
denly with di awn from Alexandria, whereupon the 
city was plundered and partly burned by Egj’ptian 
rioters ; while the Biilish admiral. Sir B. Seymoui 
(Lord Alcester), was apparently unable to land a 
force to restore order until the tliiid day, when he 
occupied the city until the arrival of troops under 
Sir A- Alison, who kept ‘Ar^bi in check behind 
his lines at Kafr Dawar. Meanwhile Sir Garnet 
Wolseley huiiied out with more troops from Eng- 
land, and other regiments (some native) were 
despatched from India ; the point of debarkation 
was Ismailia, on the Suez Canal ; and in twenty- 
five days the British forces under Wolseley had 
traversed the desert, utteily defeated the main 
body of ‘ArfLbi’s aimy at Tell-el-Kebtr (13th Sep- | 
tember), and occupied Cairo. ‘Arftbi was -lied, 
pleaded guilty, and was banished to Ceylon. (He 
was allowed to return to Egypt in 1901, and lived 
there in harmless obscurity till bis death in Sep- 
tember 1911.) The authority of the Khedive being 
thus restored, most of the British tioops weie with- 
drawn, and measures taken for the reorganisation 
of the country. Lord Dufferin went to Cairo after 
the war, and drew up a constitution which remains 
illusory; and Sir E. Baring (afterwards Earl of 
Cromer) continued the task of oiganisation. But 
'/he attempt to peisuade the Khedive’s govern- 
ment to rule according to British ideas, and to get 
British officials and their Egyptian colleagues to 
work smoothly together, led to repeated crises 
and changes of plan. A confeieiice of the great 
Poweis in 1884, and a subsequent negotiation 
with Turkey in 1886, did not relieve Britain of 
her exclusive responsibility ; and the resuscita- 
tion of Egypt under British rule was hindered 
by the severe visitation of cholera which occurred 
in the summer of 1883, when 150,000 persons 
erished, and still more by the rebellion in the 
udan. 

The Rebellion in the Sudan. — ‘Arfibi’s revolt and 
its consequences loosened the hold of Egypt on the 
Sudan (q.v.), which by Baker’s annexations in 1874 
and following years had gradually extended to the 
shores of the Victoria Nyanza. A widespread re- 
bellion broke out in Dar-Ffir and Koidofan under 
Mohammed Ahmed, calling himself the Mahdi, or 
‘ guided by God ’ (see ISMAiLis, Mohammedanism, 
and Karmathians). He was born at Dongola 
about 1843, educated near Khartum, and then 
spent fifteen years in fasting and retirement in the 
island of Aba^ whence he at length sent emissaries 
to preach the doom of Turkish rule in the Sudan 


and the advent of the tine Mahdi. An attempt of 
liafif, the governor-general, to suppress this pro- 
paganda was resisted with bloodshed in August 
1881, and thenceforward the movement spread 
i'apidly. In January 1883 Senndr revolted, and 
the Mahdi occupied El-’Obeyd. An untrustworthy 
army sent by the Egy})tian government under an 
English officer, Hicks Pasha, was annihilated near 
El-’Obeyd in November 1883. The Malrdi’s in- 
fluence was extended to the Bed Sea shores by his 
lieutenant, Osrnan Higna. An Egyptian force 
under Consul Moticrieff was routed with severe loss 
in the same month near Su3-kin, and Baker Pasha 
was disastrously defeated at Tokar early in 1884 ; 
but these reverses were wiped out by tire hard -won 
successes of a British expedition under Sir G. 
Graham at Teb and Tamanieb. Meanwhile, in 
January 1884, General Gordon (q.v.), who had 
previously done good work in the Sudan from 1874 
to 1879, had gone, at the request of Mr Gladstone’s 
government, as English representative to Khartoum, 
to secure the withdrawal of tlie Egyptian garrisons 
from the Sudan; for Egypt had, on the advice of 
England, reluctantly agreed to give up all her 
possessions in the ^udan save the Bed Sea litto- 
ral. Gordon, though supported by only one other 
English officer, gallantly maintained bis position 
in Khartftm against the Mabdi’s followers, and 
even ventured successfully on the aggressive. He 
had found, however, that he had attempted an 
impossible task ; he could not leave the garrisons 
to fall into the hands of the Mahdi, and he required 
remfoi cements of British tioops before he could 
drive the latter from the neighbourhood of Kliai- 
tfim- Timidity and indecision marked the whole 
of the policy of the English government, both 
towards the Sudan and the Bed Sea littoral. At 
last, too late, in October 1884, an English expedi- 
tion under Lord Wolseley was despatched, and 
selected the difficult and tedious route up the Nile, 
instead of making a rapid dash from Sudkin to< 
Berber. A flying column sent across the desert 
from Korti in advance of the main ‘army en- 
countered determined opposition, but after defoai- 
ing the Mahdi’s forces, generally known as the 
dervishes, at Abu-Tlia (Klea), 17th January 1885, 
reached the Nile at Metemma, with the loss of 
its commander Sir Herbert Stewart and General 
Buinaby. At Metemma the harassed column found 
some of Gordon’s steamers awaiting them, on which, 
after some inevitable delay, a small advanced paity 
under Sir C. W. Wilson embarked- They came in 
sight of Kharttim only to learn that it had already 
fallen, and that the heroic Gordon had l>een killed 
on 26th January. There was nothing to be done, 
and they made their way back to Metemma under 
a heavy fire ; the energy of Lord Charles Beresford 
and his sailois alone saved them from destruction. 
The main object of the expedition having failed, 
the army was hastily withdrawn, and the Sudan 
was left to its fate. For eleven years it was 
abandoned to an appalling reign of terror, which 
left it desolate, devastated, depopulated, and para- 
lysed with dread. The Mahdi, a cruel voluptuary 
as well as an impostor, died in June 1885, and was 
succeeded by his lieutenant, or khalifa, ‘Abdallah, 

I an even worse brute than his master, of whose 
savage sway ample accounts were brought by 
escaped prisoners, such as the Austrian officer 
Slatiu Pasha. Beconquest was of course inevit- 
able, for the Sudan commands the water and hence 
the wealth of Egypt, The folly of the abandon- 
ment of 1883 and the shame of 1885 had to be 
wiped out. It took time, however, to organise an 
Egyptian army that could be trusted, and for four- 
years all that could be done was to hold the frontier 
at Wadi Haifa and keep the dervishes out of Egypt 
proper. General GrenteU’s victory with Egyptian.* 
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■iroops over the dervishes at Toski on 3d August 
1889 showed that the persistent woi k of Sii Evelyn 
Wood, Grenfell himself, and Kitchener had at 
length produced an efficient native foice ; and this 
was confiimed by the defeat of Osman Digna at 
Afafit in 1891, which freed the Red Sea littoral. 
In 1892 Sir Heibert (afterwards Earl) Kitchener 
became Siular of the Egyptian army, and aftei four 
years of steady pieparation he made the move to 
the south. The victory over the dei vishes at Firka 
on 7th June Avas followed by the capture of Dongola 
inSeptembei 1896. A railway — Kitchenei’s potent 
aid — was thrown across the desert to Abu HTanied, 
the dervishes retreated from Berber, and in 1898 
they were diiven out of their entienchments on the 
Atbara river, 7tli April, by a combined Egyptian 
and Biitish army; and on 2d September, with 

22,000 men, Kitchenei, ably supported by Hector 
Macdonald, Huntei, and others, won his crowning 
victory at Omdurman over 40,000 of the enemy. 
Khartum was taken. The khalifa escaped, but 
was run to eaitli, 24tli November 1899, by Sir 
Reginald Wingate, and died fighting to the last, 
surrounded by his no less desperate emirs. Im- 
mediately after Omdurman, Kitchenei went up the 
Nile to Fashoda, wheie he found that a small ex- 
pedition under Major Marcliand had hoisted the 
French flag. The difficulty was diplomatically 
arranged, and Maichand departed in December. 
What is technically described as an Anglo-Egyptian 
‘ Condonimiuni ’ was established in the Sudan, 
19th January 1899, under Kitchener as the fiist 
governor-general; and on his appointment to the 
South African command Wingate succeeded. The 
total loss of men in the reconquest of the Sudan 
in seventeen engagements (1885-99) was but 536 
killed and 1810 wounded, and the cost of the 
campaigns of 1896-98 was £2,350,000, of which the 
railways accounted foi about half. The restoration 
of a devastated, depopulated province of a million 
square miles to prosperity has necessarily been a 
work of time, labour, and economy. Much has been 
accomplished. Khaitfim, which has been lebmlt, 
is now connected by rail with Cairo, and Berber 
with Poit Sudan on the Red Sea, a valuable outlet 
for trade. The Goidon College in the capital is 
intioducing a carefully planned system of educa- 
tion. Slave-dealing has been practically extermi- 
nated, and with the gradual recoveiy of population, 
and with it of agriculture, the financial condition 
has greatly improved. With enlarged irrigation 
the Sudan will soon pay its own way. 

Egypt under Lord Cromer. — Meanwhile Egypt, 
relieved from the apprehension of the Mahdi, was 
giadually recovering from the state of anaichy and 
debt in wjiich Isma’il had plunged her. This resto- 
ration to order and solvency is mainly the work 
of one man, the Earl of Cromer, ‘ the man who has 
made modern Egypt.’ ‘ In less than twenty -four 
years Egypt, under the guiding hand of Loid 
Cromer, has risen from bankruptcy and abject 
misery to her piesent state of opulence and ciedit. 
Never in all hei long and varied annals have the 
masses of her people enjoyed as they now enjoy the 
blessings of a just and ozderly and enlightened 
i*ule.t> That rule is the creation of Lord Cromer ’ 
{ Times, 13th May 1907 ). A financier by birth, he 
perceived that the key to the whole difficulty lay in 
the financial muddle. It was for many years a 
fight with banki\iptcy, and this is the explanation 
of the abandonment of the Sudan in 1883. Money 
was wanted for irrigation, the prime necessity of 
Egypt, as well as for every kind of reform. A 
modification of the law of liquidation, sanctioned 
by the London Convention of 1885, gave Loid 
Cromer a freer hand, and irrigation works were 
begun. The repair of the barrage of the Nile by 
wSir C. Scott-Moncrieff in 1890, and the great dams at 


Assuan and Asyfit, began in 1898, and cairied to 
a successful issue by Messis Aiid, have together 
added at least £3,500,000 a year to the value of 
the country’s productiveness, and every peasant 
now gets his share of water for his field as well as 
the richest landownei. Taxes, no longer collected 
under the whip, were in great measiiie remitted, and 
the total taxation per head fell ; yet the revenue 
lose. The finances were brilliantly managed. Most 
significant of all, the educational budget has in- 
creased fivefold. Such was the triumph of Lord 
Cromer’s unremitting toil for neaily a quarter of a 
ceil tiny. He found Egypt mined, outraged, and 
miseiable; he left it in 1907 piospeious, wealthy, 
and one of the lightest -taxed countries of the 
civilised world. His woik was accomplished in 
the face of strenuous opposition, from the Powers, 
the Sultan, and a venomous native press ; and in- 
ternational restrictions hampered him at every tinn. 
The Anglo-French Agreement of 1904, winch at last 
removed all causes of friction between English and 
French interests in Egypt, together with most of the 
financial restrictions which had obstructed progress, 
was not the least of his conspicuous successes. He 
was succeeded by Sir Eldon Gorst, on whose death 
in 1911 Lord Kitchener was appointed Biitish agent 
and Minister Plenipotentiary. Sir John Maxwell 
was appointed duiing the war, and was succeeded 
by Lord Allenby. 

Railways . — There are now over 2000 miles of 
railway in Egypt (excluding the Sudan), besides 
800 miles of invaluable light railway foi* agri- 
cultural produce. There are 1500 miles of rail- 
way in the Sudan. That from Wady Haifa to 
Khartum, made for military purposes during the 
leconquest, was opened for general tiaffic in 1889 ; 
and the connection between Berber and the Red 
Sea at Port Sudan (near Suakin) was opened 
in 1905. 

Statistics . — The area of Egypt, including the 
Libyan oases, but excluding the Sudan, is about 

400.000 sq. m., of which, however, the greater 
pait is desert oi watei, and only 12,000 sq. ni. 
can be regarded as settled and cultivated. Of the 
population (1917) of 12,750,918, foreigneis num- 
bered only 200,000 (of whom about 56,000 were 
Greeks, 40,000 Italians, 30,000 Tuiks, 21,000 
French, 24,000 British). The males exceeded 
the females by 50,000. Of the native popula- 
tion, over 4,000,000 are engaged in agriculture; 
half are classed as ‘unproductive or unknown 
occupation’ (this includes the women, who are 
certainly not unproductive), and of the remaining 
fourth, about 489,000 are engaged in manufactures, 

280.000 in trade, 230,000 in professions of various 
kinds, 136,000 live on their incomes, and there are 
nearly 100,000 nomads. Of the population over ten 
years of age 62*65 per cent, are engaged in agri- 
culture. In religion, 11,600,000 (in round figures) 
are Mohammedans, 856,000 Copts, 77,000 Greek 
Oithodox, 107,000 Roman Catholics, 47,000 Pro- 
testants, 59,000 Jews. The population of the chief 
towns is as follows: Cairo, 791,000; Alexandria, 
445,700: Port Said, 91,000- Tanta, 74,000: Asyiit, 
51,000 ; between 30,000 and 50,000, Mansura, Fayfim, 
Zagazig, Demenhfir, Minya, Suez, Damiebta, Beni- 
Suweyf ; smaller towns aie Sherbin, Ekhmlni, 
Menfif, Mellawi, Kin^. The population (in 1917, 
1057 per sq. mile) has well-nigh doubled since 
1883, and the trade has grown to £96,000,000, of 
which rather less than half consists of exports, 
notably the splendid yield of cotton. 

Goveimment — The administration till the entry 
of Turkey into the great European war ( Decern bei 
1914) was conducted by native ministers under the 
Khedive *Abb&s II. (who succeeded on the death 
of his father, Tewfik, 7th Januaiy 1892), but with 
English departmental advisers. A British protec- 
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orate was then proclaimed, the Khedive deposed, 
a piince of the same dynasty set up as sultan, and a 
British High Commissioner for Egypt was appointed. 
Though ohstuiction was not unknown, neither the 
General Assembly nor the Legislative Council had 
attained to any degree of influence when they weie 
amalgamated in 1913. The Legislative Assembly 
thus formed was partly elected, partly nominated. 
Aoitafcions, encouraged by the Turkish revolution, 
culminated in the murder of the Copt Boutros 
Pasha, the prime -minister. The situation had 
become acute in 1919 when a commission under 
Lord Milner was sent to work out a plan for a 
constitution. The High Commissioner proclaimed 
that the policy of Great Britain was to preserve 
autonomy under British protection, and to develop 
self-government. In 1922 Great Britain declared 
the iiidependence of Egypt, and in 1923 the new 
constitution was signed. Egypt now claims suze- 
rainty over the Sudan. The provinces are admini- 
stered by fourteen local councils under the mudtr, 
with limited power (granted 1910) to make by- 
laws ; and five towns are under governors. 

Compare Sudan, Nubia, Kordopan, PATCar, Bar- 
PUE, Gordon, Harae, &c. For descriptions of some 
of the most important monuments, see Abu-Simbtl, 
Abtdos, Alexandria, Dendeba, Edfu, Bsn^ Memphis, 
Obelisk, Philje, Pyramid, Thebes. For further infor- 
mation, consult the History of Egypt (6 vols. ; 3 by 
Petrie, the others by Maliaffy, Milne, and Lane-Poole, 
1895-1923); Breasted, Ancient Records and Ancient 
Times; Capart, Primitive Art %n Egypt (trans. by 
Grifiath, 1905); Ennan, Life in Ancient Egypt (trans. 
by Tirard, 1894) and Egyptian Grammar (trans. 1894); 
Lanzone, Bizionarto Mitolog, Egiz. (1881); Lepsius, 
JDenhmaler (1849-74); Mariette, Les Mastahas (1884); 
Maspero, Daion of Civilisation^ Struggle of the Nations^ 
Passing (1894-1900), and Egyptian Archae- 

ology (1887) ; Murray, Ancient Egyptian Legends (1913), 
Elementary Egyptian Grammar ( 1914) ; Petrie, Arts and 
Crafts (1909), Researches in Sinai (1906), and Egyptian 
Tales (1895 ) , Prisse d’Aveiines, Histoire dc VAvt Egyptien 
(1863 ) ; Rossellini, Monnmcnti delV Egitto (1844 ) ; Weigall, 
Antiriidiies of Upper Egypt; Wilkinson, Manners and 
Customs of the Ancient Egyptians (ed. Birch, 1878); 
Annual Memoirs of the Egypt Exploration Fund, of the 
Egyptian Research Account, and of the British School 
of Archaeology in Egypt ; Butler, The Coptic Churchcb 
(1884) and The Arab Conquest (1902); Butcher, Story 
of the Church in Egypt (1897) ; S. Lane-Poole, History of 
Egypt in the Middle Ages (1901) and Art of the Saracens 
(188(5-87); Lord Cromer, Modern Egypt (1908); Lord 
Milnei, England in Egypt (1892) ; Sir Auckland Colvin, 
The Making of Modern Egypt ( 1906) ; Lane, The Modern 
Egyptians (1836; new ed. 1871); Journals of General 
Gordon (1885); Sir 0. Wilson, From Korti to Khartum 
(1885); C. Royle, Egyptian Campaigns (1886); Fraser 
Rae, Egypt To-day (1892); Murray’s and Baedeker’s 
gmde-books ; Budge, The Egyptian Sudan (1907). 

£hreiiber^9 Christian Gottfried (1795- 
1876), naturalist, born at Delitzsch in Prussian 
Saxony, travelled in Egypt, Syria, and Arabia, 
and with Humboldt in the Ural and Altai Moun- 
tains, and by a score of works on microscopic 
organisms fonnded a science. 

Ehreilbreitsteiziy a town and fortress of 
Rheinland, is pictniesquely situated on the right 
bank of the Rhine, directly opposite Coblenz, 
with which it is connected by a bridge of boats 
and an iron railway - viaduct ; pop. 3000. The 
fovti^ss occupied the summit of a piecipitous rock, 
387 feet above the river, and inaccessible on three 
NW. very strongly fortified. 
The French captured it in 1799 ; in 1*815 it was 
assigned to Prussia by the Congress of Vienna, and 
in 1816-26 was thoroughly refortified. The fortifi- 
cations were razed in accordance with tlae Treaty 
of Versailles. 

Ehrlicb, Paul, a great bacteriologist and 
chemotherapist, was born of Jewish family at 


Strelilen, in Prussian bilesia, 14th Maich 1854, cand 
educated at Bieslau gymnasium and the unheisi- 
ties of Bieslau, Freiburg, btiassbuig, and Leipzig, 
graduating in medicine. He woiked in vaiious 
institutes in Berlin, a professor from 1881. Later 
he was diiector of the institutes of experimental 
theiapy and chemobheiapy at Frankfurt-ou-tlie- 
Mam. He died in his laboiatoiy at Homhurg, 20th 
August 1915, Interest in the affinities of clieniioal 
leagents for living matter undeilies las work fiom 
his eaily studies of aniline dyes to his woild-famous 
discovery of salvarsan in 1910. New stains invented 
by him came into general use for micioscoiiical aiul 
other scientific purposes. He found that ceitain 
dyes had a specific affinity for the tubercle bacillus. 
Applying these methods to the study of blood coi- 
puscles, he became a pioneei in haiinatology. One 
of the founders of serum-therapy, he conducted 
important researches on immunity and on diph- 
theria antitoxin and its standardisation. Cancer 
occupied his attention foi a time. He then attacked 
the disease-bringing pai asitic protozoa. His ‘ trypan 
red’ dye is a valuable means of killing ceitain try- 
panotomes in animals, though no cuie for tiypano- 
somiasis in man. Methodical tests of a series of 
compounds of arsenic and mercury led to the dis- 
covery of a specific for Syphilis (q.v.), ‘salvaisan' 
-^an excellent example of experimental indnstiy 
directed by imaginative leason. See the Fcstschrijt 
for his sixtieth bhthday ( 1915). 

£iben 8 tOCk 9 a lace-making town of Saxony, 
41 miles SSW. ot Cliemnitz; pop. 9000. 

£icbendortf; Joseph, Freiherr von (1788- 
1857), last of the lomantics, a Silesian, fought with 
distinction in tlie War of Liheiation, wrote poems, 
short novels, and a history of German poetiy fioin 
a Catholic standpoint. 

£tehhorii, Johann Gottfried (1752-1827), 
professor of Oriental languages at Jena and Got- 
tingen, in his introductions to the Old and New 
Testaments aiiplied the ordinary methods of literal y 
criticism to Scriptuie. He is chiefly lemembered 
for his hypothesis of the origin of the Gospels (q. v. ). 

EichSt^tt, in Bavaria, 67 mile.s NNW. of 
Munich, became a bishopric in 745, and was long 
capital of a small principality ; pop, 8000. 

Eichwald, Charles Edward (1705-1876), 
born at Mitau, filled chairs at Kazan, Viliio, and 
St Petersburg; travelled in Cential Asia, the 
Caucasus, Persia, Switzerland, and Scandinavia: 
and wrote on his scientific journeys, the mineral 
wealth, zoology, and paleontology of Russia. 

Eider, a river forming the boundary between 
Sleswick and Holstein, rises SW. of Kiel, and 
flows westward to the North Sea at Tbnning, after 
a course of 117 miles. It is navigable as far as 
Rendsburg, whence the Eider Canal (1777-84) 
maintained water- commuidcation between the 
North Sea and the Baltic (Kiel Harbour) until 
superseded by the Kiel Canal (see Baltic Sea). 

Eider-duck {Somateria), a genus of hiids in 
the duck family (Anatidae), included under geese 
( Anseres ). The Common Eider-duck ( S. moUissim a) 
lives on the Arctic and northerly shores of the 
Atlantic in both hemispheres, and breeds as far 
south as the Fame Islands (where they are called 
St Cuthbert’s ducks ) and the Bay ot “Fundy in 
America. About 2 feet in length, it is heavy for 
its size. Of the females and young males the 
^lour is rusty brown, with dark streaks and spots. 
The adult males, however, have a more complex 
plumage, especially in the breeding season. The 
crown of the head, the under surface, and tail aie 
black ; the cheeks are sea-green ; while white 
prevails over the neck and upper surface. After 
breeding, black prevails. The fine elastic gray 
down, so much used, especially on the Continent,, 
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for bed-coverlets, is chiefly developed on the breast 
of the bird. The best quality is not taken from 
the bird directly, but gathered from the nest ; each 
nest furnishing annuafly about a quarter of a pound. 
The nest among the rocks is formed of fine sea- 
weeds, often matted along with mosses and twigs. 
The female does the brooding ; when the biood is 
hatched, the mother pillages her hi east for down 
to serve as coveiing. Tlie down is often cairied off 



Common Eider-duck, Adult Male. 


two several times by the eider-down gathei'ers, 
and then the male may pluck off his slightly 
inferior feathers if the mother has no more to spare. 
The flesh is eaten by Greenlanders and others. 
The eggs are more esteemed. It seems probable 
that with a little care the duck might be domesti- 
cated on some of the Scottish islands. The King- 
Eider (S. spectahiUs)i whose down is also collected, 
is about the same size, but of different colour ; it 
lives in the far north of Asia and Aineiica, and a 
few breed in Iceland and the Faroe Islands. There 
aie three other species. 

The, a barren and bleak plateau of 
Rheinland, between the rivers Rhine, Moselle, 
and Roer, showing extensive traces of volcanic 
activity. Its surface, which ranges at an average 
altitude of 1500 to 2000 feet, is for the most part 
broadly undulating, and diversified by crater-like 
depressions and volcanic peaks and ridges, whilst 
towards its edges it is seamed by deep, wooded, 
rocky ravines. Its highest and, at the same time, 
most inhospitable parts are in the west and north- 
west, whence it falls away gradually to the Rhine 
on the east, and to the Moselle on the south. The 
central portion of the plateau is crossed by a range 
of basaltic summits, the loftiest intheEifel system, 
including the Hohe Acht (2494 feet), Niirburg 
(2255), and Kellberg (2211). The ridges of the 
north-west are connected by the Hohe Venn with 
the Ardennes. Geologically, the basement of the 
plateau belongs to the Lower Graywacke of the 
Devonian formation, with irruptions of Eifel lime- 
stone, parts of which are rich in fossils. Above 
this are deposited, with tolerable regularity in a 
horizontal position, strata of Triassic age, contain- 
ing considerable quantities of metallic ores, especi- 
ally zinc and lead. The Eifel was for a long period 
the scene of volcanic activity; zones and islands 
of basalt are frequent, as also eruptive masses of 
basaltic lavas, with tufa and pumice. "With the 
exception of the vine and fruit trees on the east and 
south edges of the plateau, and a little agriculture 
( up to 1700 feet), the Eifel is uncultivated, its rocky 
sou being too poor, and its climate too raw and 
bleak for anything to grow but heather. 

Eiffel, Gustave, engineer, born at Dijon, IStli 
December 1832, was in 1868, only three years after 


completing his studies at the Ecole Centrale, in trusted 
with the construction of the large iron bridge ovei 
the Gaionne at Bordeaux, and was one of the first 
I to introduce caissons worked with compressed air. 

I The bridge over the Douro at Oporto, the gieat 
viaduct of Garabit, in Cantal (described by him 
in an elaborate monograph, 1889), and that over 
the Taides, near Montlucon, and the gigantic locks 
designed and partly piepared for the Pananid 
Canal were among li'is most notable achievements 
and designs ; while in the huge framework erected 
for Bartholdi’s statue of Libeity may be seen the 
germ of the idea which afterwards assumed the 
form of the colossal iron structure (1887-1889) on 
the Champ-de-Mars in Paris with which his name 
is identified. The Eiffel Tower contains three 
stories, reached by a series of elevators or lifts, and 
the platform at the summit is 300 metres (985 feet) 
above the ground. About 7,000,000 kilogrammes 
(a little less than 7000 tons) of iron weie employed 
in its const! uction ; the cost was about £260,000, 
of which £60,000 was voted by the state, and the 
remainder supplied by M. Eiffel, who expected to 
recoup himself out of the admission fees during the 
twenty years for which he held a concession. The 
tower has been used since 1910 as a wireless station. 
In 1893 he was condemned to two years’ imprison- 
ment and a fine of 20,000 francs for breach of tiust 
in connection with the Panama Canal works. In 
his old age he took up research in meteorology and 
in air-resistance in relation to aviation. He pub- 
lished an annual Atlas MiUorologiqiie^ Bechei^ches 
exp^rimentales sur la r4sistance de Vair (1907), and 
L^Selice airimne (1920). He died in December 1923. 

Eig^g, or Egg, a Hebridean Island, 7^ miles W. 
of the mainland of Inverness-shire, and 5 SW. of 
Skye. With an utmost length and breadth of 6^ 
and 4 miles, it is 12 sq. m. in area, and culminates 
ill the remarkable Scuir of Eigg (1346 feet), near 
which are columnar cliffs like those of Staffa. Here 
in 617 St Donnan and fifty more monks from Iona 
were killed by the queen, though her people obiected 
that * that would not be a religious act ; ’ and here, 
towards the close of the 16th century, 200 Mac- 
donalds, men, women, and children, weie smoked 
to death in a narrow-mouthed cave by Macleod. 

Eight, Piece of. See Piastre. 

Eikon IBasilike, a work whose full title is 
WK(hv BaffCKiK^: The Portraictwre of His Sacred 
Majestic in his Solitudes and Sufferings, It was 
published immediately after the execution of 
Charles I. (1649), and within a twelvemonth ran 
through fifty editions in various languages. 
Written in the first pei*son, it professes to be 
Charles’s own composition, and if it be a forgery, 
it is certainly one of the cleverest of the land. 
It is no blind apology, for, to take but a single 
example, it does not vindicate the death of 
Straftord: ‘I,’ says its author, ‘am so far from 
excusing or denying that compliance on my part 
(for plenary consent it was not) to his destruc- 
tion, whom in my judgment I thought not, by any 
clear law, guilty of death, that I never have any 
touch of conscience with neater regret.’ Though 
Milton and others did at tlie time insinuate doubts 
whether the work was not by some secret coadjutor, 
doctor or prelate, yet generally it was accepted as 
the king’s, until, in a fifteen months’ correspondence 
(1660-62) with Clarendon and the Earl of Bristol, 
Dr John Gaiiden (q.v.) laid claim to the sole author- 
' ship : ‘ This book and figure [the frontispiece] was 
, wholly and only my invention, making, and design, 

, in order to vindicate the King’s wisdom, honoui , and 
piety.’ Gauden professed to have begun the work 
in or about the year 1647, and to have submitted 
a MS. copy of it to the king ‘ in the Isle of Wight, 
by the favour of the late Marquis of Hertford, 
which was delivered to the king by the now Bishop 
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of Wincliesfcer. ’ On tlie other hand, some assert that 
Charles had written the first six of its twenty-eigi'ht 
chapters before the battle of Naseby (1645). The 
question, one of much complexity, is not yet 
settled either way; to discuss it thoroughly is 
here impossible. "Enough, that histoiians gener- 
ally, from Lingard to Green, have pronounced 
against Charles; whilst some of those who have 
sifted his claims are in his favour, as Dr C. Woids- 
worth, in Who wrote. Eikon BasiliM ? ( 1824-28 ), and 
E J. L. Scott, in his edition of the w'ork (1880) 
But see W. B. Odgers in the Modern Review [ 1880), 
Doble in the Academy (1883), and E. Almack’s 
Bibliography of the King's Booh (1896). 

EildonS 9 a triple- crested height in Roxburgh- 
shire, due south of Melrose, Avhose middle and 
highest peak (1385 feet) commands a glorious view. 

‘ I can stand,’ said Scott, ‘on the Eildon Hill, and 
point out forty -three places famous in wai and 
verse.’ Of an older magician, and of an older poet, 
the Eildons also have memories — Michael Scott and 
Thomas the Rhymer. Newstead, at their foot, has 
the great Roman camp of Trimontinm. 

Eilenblirg,^ a town of Prussian Saxony, on an 
island in the river Mulde, 15 miles by rail NE. of 
Leipzig, has mannfactuies of cloth, calico, tobacco, 
chemicals, beer, hardware, furniture, and agricul- 
tural implements ; pop. 18,000. 

Eiletkyia (hieroglyph. Nekheh; city of Lucina, 
now called El-K^b), a city of ancient Egypt, situ- 
ated on the right bank of the Nile, a little below 
Edfu. The present ruins consist of the remains of 
small temples dedicated by Rameses III. to Ra ; a 
Ptolemaic temple dedicated to the eponymous 
goddess Lucina by Physcon or Euergetes II., with 
additions by Ptolemy Alexander I. and the elder 
Cleopatia; and an ancient temple dedicated by 
Amenophis III. to the local deities. The names 
of other monarchs are also found in the niins; 
but the most interesting and important remains 
are the rock-tombs, some as early as the 13th 
dynasty, excavated in the hills. That of Aahmes, 
the ‘captain of the sailors,’ records his services 
in the wars of the early monarchs of the 18th 
dynasty against the Hyksos or Shepherds, and 
other Asiatic and Nigritic races. Another, that 
of Pahir, is decorated with rich and elaborate 
paintings representing the pursuits of agricul- 
ture, fowling, fishing, &c. The city was an out- 
post against the southern tribes, and its fort, a 
large inclosure of crude brick, was of importance as 
early as^ the Shepherd war. The goddess Suben 
(Eilethyia or Lucina) was a special protectress of 
Upper Egypt. 

Eimeo ( called by the Erench Moorea ), one of the 
French Society Islands, in the Pacific Ocean, about 
10 miles WN W. of Tahiti, the principal member 
of the group Area, 51 sq. m, : pop. about 2000. 
It consists of deep valleys and abrupt hBls— idie 
former well cultivated, and the latter heavily 
timbered. Here Christianity was first introduced 
in Polynesia ; and here the South Sea College of 
The London Missionary Society was established. 
Most of the natives are Protestants. 

Einbeck) or Eimbeck, a town of Hanover, is 
situated on the lime, 23 miles N. of Gottingen by 
rail. Although a place of considerable importance 
in the 15th century, and a Hanse city, it has 
decayed greatly in recent times. It manufactures 
sugar, tobacco, carpets, &c. Einbeck was noted 
in the 15th century for its beer [Mimbeoher Beer^ 
whence ‘Bock’). The town suffered severely in 
the Thirty Years’ War; and in 1761 the French 
demolished its walls. Pop. 10,000. 

Einbard. See Eginhabb. 

Emsiedel]i9 a town of Switzerland, in the 
canton of Schwyz, 27 miles SE. of Zurich by 


lail. Pop. 8500. In Einsiedeln great numbeis of 
prayer-books, sacred images, wax candles, rosaries, 
medallions, &c. are made. The town is, liowevei, 
chiefly celebrated for its Benedictine abbey, to 
which some 200,000 pilgiims le'^ort annually to 
worship at the slnine ot a black image of the Viigin, 
the 14tli September being the puncipal day iii the 
year. The abbey itself was tounded in tiie lOtb 
century, and after being repeatedly destroyed by 
fire, was rebuilt as a quadrangle in the Italian 
style in 1704-19. It contains a valuable libiaiy, 
with seveial incunabula and MSS., these last 
dating from the 8th to the 12th century ; also 
a museum of natural science and natmal his- 
tory. Rudolph of Hapshurg elevated the abbot of 
Einsiedeln to the dignity ot a piince of the emi»ire 
in 1274. Near the town the Austrians under 
Jellachich weie defeated by the French under 
Massena on 14tli August 1799. 

Einstein, Albert, mathematical physicist niul 
astronomei, elaboiator of the tlieoiy of Relativity 
(q.v.), which is working a revolution in conceptions 
of space, time, and giavity, and is peihaps the 
profoundest influence in the thought of the time, 
was born at Ulm, in Wiuttemberg, 14tli May 1879, 
son of a Jewish manufacturer. He .sj)ent ])ait of 
his childhood at Munich, and went to school at 
Aarau, in Switzeiland. He studied mathematics 
and physics at Zurich University, taught in the 
technical liigh school in that city. Aftei wauls he 
was em})loyed in the patent oflicc at Bern. Mean- 
while he had published papeis on various physical 
subjects, such as the Biownian movements. His 
earlier and nanower theoiy of relativity was 
enounced in 1905. In 1909 he became extraoidinary 
professor at Zurich, in 1911 piofessor of pliysics in 
the German univeisity of Prague, and in 1912 le- 
turned to Zurich technical high school. In 1913 he 
was elected a member of the Berlin Academy of 
Sciences, and a sinecure piofessor^'liip enabled him 
to devote all his time to research and the diiection 
of the Kaisei -WTlhelm Institut fur Physik. His 
generalised tlieoiy of relativity was put foith in 
1915. Later a chair was piovided for him at 
Leyden, to be held along with his Berlin chair, 
three weeks to be spent every year at Le\den. 
A democrat and i^acifjcist, Einstein signed the pio- 
test against the manifesto of those men of science 
who approved of the Great War, joined in an appeal 
in favour of the German revolution, and worked 
foi the League of Nations. As a Jew and a Zionist 
he was subjected to annoyance by Berlin anti- 
Semites, and offered his eo-opeiation in the work 
of the proposed university of Jerusalem. See, 
for his theories, his own Relativity: the Special 
and the General Theory (trans. li. W. Lawson, 
1920), and the article Relativitv in this 
Encyclopaedia. 

Eisenach, a town of Weimar (Thuringia), is 
beautifully situated on the Horsel, at the north- 
western verge of the Thuringian Forest, 69 miles hy 
rail SE. of Cassel, and 49 W. of Weimar. Once the 
capital of a principality, Eisenach is still a thriving 
and industrious town,' with wide, clean, and well- 
paved streets. It has a ducal palace (1742), now 
used as a court-house ; a spacious market-place, 
and manufactures of art pottery, leather, <&c. 
Sebastian Bach, of whom a statue was erected 
in 1884, was a native ; and Fritz Reuter died at 
Eisenach in 1874. Pop. (1875) 16,163; (1919) 
41,376. 

On an eminence rising 600 feet above the town, 
engirt by foi-ests, stands the castle of Wartburg, 
founded in 1067, and till 1440 the residence of the 
Landgrave of Thuringia. It is famous as the spot 
where the Minnesingers (q.v.) assembled to hold 
a poetic contest ( ‘ the war of the Wartburg ^) about 
1207 ; as the home of St Elizabeth (1611-27) ; and 
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as the ten months’ asylum to which Luther was 
carried by the Elector of Saxony ( May 1521 ). The 
chapel in which Luther pi cached, as well as the 
chamber which he occupied, and in which he dis- 
comfited the Evil One by throwing the inkstand at 
his head, is still pointed out. The whole pile has 
been magnificently lestored since 1851. See Wal- 
THER VON DER VOGELWEIDE, WOLFRAM VON 

Eschenbach ; also Tannhauser. 

£ise]lb6l’g'9 a town of Germany, in the state of 
Thuiingia, on an eminence between the Saale 
and the Elster, 36 miles SE. of Leipzig; pop. 
10 , 000 . 

EisenerZf a mining -town of Austria, in the 
north of Styria, 20 milea> NW. of Biuck It stands 
in a nariow mountain- valley at the north foot of the 
Erzberg (5000 feet), a mountain so licli in iron ore 
that the miners, instead of cutting mines into it 
and following the metal in veins, quarry the rock 
from the outside; the ore is then bioken small, 
and conveyed to the smelting-house without further 
preparation. The ore is very rich in metal. Aiag- 
onite {Eisenhlute^ or flos ferri), resembling branch- 
ing coral in form, and of the most beautiful and 
purest white, is found in grottos in the inteiior of 
the mountain. Pop. 6000. 

Eisenstadtj a walled town of Austiia, 26 miles 
SE. of Vienna. The Esteihazy palace (1683-1805), 
in the centie of the town, contains a valuable 
libiary. 

£islebeil9 Luther’s birthplace, a town of Prus- 
sian Saxony, 24 miles WNW. of Halle. Once 
the capital of the counts of Mansfeld, it is the 
centre of a rich mining district. Pop. (1875) 
14,378 ; ( 1919) 22,713. The house in which Luther 
was born was paitially consumed by fire in 
1689, but was leatored, as also have been the 
house in which he died, the church ( Peter-Pauls- 
kirche) where he was chiistened, and another 
{ Andreaskirche ) in which he preached. In 1883, 
on the occasion of his quatercen tenary, a bronze 
statue was unveiled of the Refoimer, and a new 
gymnasium inaugurated, successor to the one 
which he founded two days before his death. See 
Grossler’s Geschichte Eislehens (Halle, 1875). 

Eisiier9 or Kosmanowsky, Kurt, leader of the 
Bavarian revolution of 1918-19, was horn, a Jew, 
in Berlin, 14th May 1867. A member of the staff 
of Vorwarts and other socialist papers in Berlin, 
Nilinherg, and Munich, he was several times 
imprisoned for his writings, as in 1918, when he 
opposed the war. On his release he held a great 
meeting in Munich, ovei threw the monarchy, and 
became president of the Bavarian republic. He 
opposed centralisation in the Reich. Leaning 
towards the council system, he accepted a National 
Assembly, and on his way to open its first sitting 
was assassinated in Munich, 21st February 1919. 
An idealist of great ^ personal magnetism/ he wrote 
a number of meritorious books. His Gesammelten 
Schriften (not quite complete) were published in 
1920. 

Eisteddfod9 name given to a congress of 
Welsh hards and musicians, having for its object 
the preservation and cultivation of the national 
poetry and music, and in a secondary degree of the 
national customs and traditions. In very early 
times contests took place at Caerwys in Flintshire, 
and at other towns, when degrees were conferred 
upon the successful competitors, the honours thus 
won procuring the bard’s ready admittance into the 
castles of the Welsh princes and nobles. Eistedd- 
fods are known to have been held in the reigns 
of Edward III. (1327-30), Henry VI. (c, 1451), 
Henry VIII. ( c. 1525), and Elizabeth ( 1568 ). Then 
for a couple of centmies the contests seem to have 


been discontinued, but weie levived in 1798, after 
winch date they weie frequent for a time. See 
The Welsh People (1900), by Rhys and Brynmor 
Jones. 

Ejectineut [Eject lo y??v7in?) was, in English law, 
a form of possessory action, wherein the title to 
land might be tried, and the possession recovered. 
Under the old common law, a person dispossessed 
of his freehold Avas often obliged to have recouise 
to the cumbrous forms of a real action. A lessee 
for years, on the other hand, if dispossessed, could 
only claim damages for ejectment ; but at an early 

E eriod the courts decided that he should not only 
ave his damages, but recover possession of the 
land. By means of an elaborate seiies of fictions, 
the action for ejectment was made to serve the 
purpose of any person claiming title to land. If 
Smith wished to recover land from Brown, he 
commenced his action with a declaration, eveiy 
woid of which was untrue, setting forth that Smith 
had made a lease to John Doe; that Doe entered 
on the land ; that Doe was 'wrongfully ejected by 
one Richard Roe, and claimed damages accord- 
ingly. Brown, the actual possessor, was admitted 
to defend the action, in place of the imaginary 
Roe, but only on agreeing to admit the truth of 
the story about Doe ; so that the only question in 
dispute was w^hether Smith had a right to make 
the lease to Doe. This curious legal comedy was 
abolished by the Common Law Procedure Act of 
1852, and the Judicature Acts have now substituted 
an action tor the recovery of land for the action 
of ejectment. But the term ejectment is still 
commonly used to describe the vanous forms of 
process by which a person in possession of land or 
house property may he turned out by his landlord 
01 by a nval claimant. See Eviction. 

£katerilil>ur^9 now Sverdlovsk, a foitified 
town of Russia, on the eastern slope of the Urals, 
and on both banks of the Isset, 312 miles SE. of 
Perm by rail It has wide, straight stieets, with 
two cathedrals, a monastery, and a mint for copper 
coinage. It is the centie of the Ural mining dis- 
tiicts. Its manufactures include machinery, soap, 
candles, and linen, and it has large iion and copper 
works, besides establishments foi washing gold and 
cutting and polishing precious stones. Industiies 
are mining, cattle-rearing, and (among the Bash- 
kirs of the suburbs) the keeping of bees. It was 
at Ekatei inburg that Nicholas II. and his family 
were put to death, 16th June 1918. A university 
was founded in 1920. Pop. 70,000. 

£kateri]lodar9 a town of Russia, capital of 
the country of the Kuban Cossacks, on the Kuban 
River, about 100 miles from its mouth. It is 
surrounded on all sides by swamp and morass ; it 
has a cathedral and a large military hospital, but 
its houses are mostly of earth, witli low, thatched 
roofs. A university was founded in 1920. The 
town has been renamed ICrasnodar. Pop. 143,000. 

£katerillii>8laV9 a govemment of Ukraine, 
reaching in the ‘^outh-east to the Sea of Azov, 
with an area of 26,000 sq. m., and a pop. of 
about 2,000,000, mostly engaged in agriculture and 
the rearing of cattle. It forms, except in the 
north-east, a vast plain, with stretches of steppe, 
although most of the land is well watered ; 53 per 
cent, is arable, and good crops are raised, while 
melons, apiicots, peaches, ana grapes do well in 
spite of the night-frosts. The climate is generally 
mild and healthy, the mean temperature over 70" F., 
although it has fallen in severe winters to 22" below 
zero. Minerals are abundant, and include valuable 
beds of coal ; and the manufactures and trade are of 
importance.— The capital, Ekaterinoslav, on the 
Dnieper, 323 N. by E. of Sebastopol by rail, has a 
cathedral, a public library, a fine park, and large 
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tobacco factories. The toro ( ‘ Catharine s ^me ) 
was founded in 1784 by Prince Potemkin for the 
summer lesidenee of the Empress Catharine IL 


Pop. 164,000. 

lBkhmtin 9 or IkhmIm (the ancient Apu or 
Khemmis, and called by the Greeks Panopolis), is 
a fair-sized town of Upper Egypt ^op. 15,000, 
chiefly Copts, hat including Roman Catholics) on 
the east hank of the Nile near Snhag, and was 
formerly the capital of the 9th nome ot the south 
country (see Egypt). Ruins mark the site of the 
temple of the local deity, Khim, the Egyptian Pan, 
but there are few remains of any importance 
Herodotus speaks of Khemmis as a large city with 
a temple dedicated to Perseus, and it was still a 
leading place of the Thebaid in the days of Strabo ; 
but the Arab conquest demolished the greater 
part. It was once famous for linen manufacture 
and masonry, and is still noted for its check cotton 
industry. Ekhmtm was the birthplace of Madame 
Blavatsky. 

£kowe 9 now Eshowe. See Zulus. 

£krOB. the northernmost of the five great cities * 
of the Philistines (q^.v.), on the borders of Judah 
and Dan. Beelzebuh (q.v.) was its god. 

Elseagnacese, a family of dicotyledons, of 
which theie are about seventeen species, all natives 
of north temperate countries, Elceagmis angusti- 
folia, the so-called Oleaster, sometimes called Wild 
Olive, is a small spiny tiee of the Mediterranean 
region, hoary with stellate haiis, and is frequently 
planted for the sake of its silvery -white foliage and 
its fragrant flowers. The Sea Buckthorn ( q.v. ), oi | 
Sallow thorn, is the only British species. The 
Silverherry, Shepherdla argeutea, witli pleasant 
fruit, and S. canadenm, liave also been introduced 
to English parks from North America. 

Elseis. See Oil, Palm. 

£lseocar]paceii 09 an order, or sub-order of 
Tiliacese, mostly East Indian trees. The fiuits of 
some are eaten. The deeply wrinkled seeds or 
stones of the fiuifc of Elmocarpus ganitr\i>8 are made 
into beads for necklaces and bracelets in India. 
They are often called Olive Nuts. 

Elseococcat a genus of Euphorbiaceee, the seeds 
of some of which yield useful oils, that of E. verru- 
cosa being used for food in Japan, and for burning 
in Mauritius. That of E. vernicia of China is used 
in painting. 

£l£eodeildron 9 a genus of Celastracem. E. 
CTOceum yields the useful Saffron- wood of the Cape. 

Elagabalus. See Heliogabalus. 

Elam; a district of ancient culture, lying south 
of Assyria and east of Peisia proper, appaiently 
the same as the Susiana of Strabo. Its chief city, 
Susa {8hus'han\ early attained great importance 
in Mesopotamia. It appears that the primitive 
Semitic Elamites weie overcome at an early period 
by a Hamitic or Cushite race from Babylon, called 
by the Greeks Cossseans, 

Eland {Oreas canna), an antelope of Central 
and South Africa, the largest of the group, which 
has sometimes bred in Britain. It is a plump, 
strong, ox-like animal, stands about six feet high 
at the shoulders, and has a predominantly light- 
hvown^ colour, vamng to reddish above and 
yellowish below. The horns, present in both sexes, 
are about a foot and a half long, straight or slightly 
bent, and bear a spiral keel. There is a marked 
dewlap on the throat of the bull, and a dark short 
man© from the forehead backwards. The tail is 
ox-like, and ends in a tuft of black hair. The 
eland lives in small herds, especially on the treeless 
flats ; it can attain considerable speed, and must be 
hunted on horseback. It is loc^ly known as the 


Impoof ov Impoofoo. The flesh is said to suipass 
beef, and the hide is also much valued. Once 
abundant all over South Afiica, it is now lesLiicted 
to the Kalahari Desert and a preseive in Natal. 
See Antelope. 

Ela-uet {Elanus), a genus of Falcoiiidce, includ- 
ing a number of kites, such as tlie Black-Avinged 
Kite (E. cmriiUus) of Afiica and India. Most of 
them feed on small prey, such as insects, snakes, 
and small mammals 

£laphocluS 9 a Chinese and Tibetan genus of 
deer, related to the muntjacs. 

ElaphoiliyceS 9 a genus of subterranean fungi 
of the truffle family. 

Elaphui*e 9 or Pere David’s Deer {Cermis or 
ElapJmrus davidianus), a long- tailed deer ke^it in 
parks in China and now also elsewhere. The antler 
has no brow-tine. 

Elaps. See Coral-snake. 

£1 Araish (also called Laraisli, Larache), a 
fortified Atlantic seaport of Spanish Morocco, at 
the mouth of the Wad Lekkus, 45 miles SSW, of 
Tangier. The harbour, once a lesort of the Salli 
pirates, tends to silt up. The town has a citadel 
and other defences, a fine market-place, a mosque 
of some note, and a military railway to Alcazar. 
Its trade is extensive, esjjecially in grain, beans, 
fruits, eggs, and wool. Ruins in the neighbourhood 
have been thouglii to he Phomician. Pop. about 
10 , 000 . 

El Al*isk 9 a foitified town of north-eastern 
on the Mediterianean, at the mouth of 
the Wady-el-Arisli, marks the boundary of Egypt 
and Palestine. It was taken by Klebei in 1799, 
and in 1915 was recap tin ed by the British from tli^ 
Turks, who had seized it ana made it their base. 
Pop. 20,000. 

Elasmobrancliii. See Cartilaginous 
Pishes. 

Elasmosaarians^ gigantic marine saurians of 
the cretaceous period, whose remains have been 
found chiefly in New Jersey, Unite<l S lutes. See 
Reptiles. 

Elasticity is that property of matter which 
enables a body, whose form or bulk has been 
changed by force, to support without disintegi-ation 
or farther yielding the continued action of that 
force, and to recover its original form or bulk when 
left to itself. Any alteration in form or bulk of a 
body is called a strain, and the combination of 
forces producing the strain is called a stress. Now 
when an elastic body is strained, it becomes 

E ossessed of a certain power of doing work which it 
ad not originally. As familiar examples of this 
we may mention the heiit bow, the wound-up main- 
spring of a watch, and the compressed air of an air- 
^n. In these cases a certain amount of energy 
Has to be spent to bring the substances into their 
strained condition. Then, on being allowed to 
recover themselves either suddenly or gradually by 
an appropriate withdrawal of the supporting stresses, 
these substances yield back, in the form of useful 
work, some of tne energy originally expended. 
Again, in the phenomena ox Sound (g.v.), we have 
constant illustrations of the elasticity of bodies. 
An elastic substance — a pianoforte string for ex- 
ainple-j-is strained in a particular manner and then 
left to itself. ^ It at once begins vibrating about its 
original position of equilibrium, the energy of strain 
being transformed into the ener^ of motion, and 
that again into the energy of strain, and so on until 
gradually it degenerates into heat under the influ- 
ence of the viscosity of the air, the string itself, and 
whatever other elastic bodies may be in the vicinity.. 



ELASTICITY 


ELBA 


251 


Physically considered, sound is in fact a sub-section 
of elasticity. The power of conveying sound is 
possessed by all substances, whether solid or fluid ; 
for such strains, then, all substances are tiuly 
elastic. 

As regards fluids — i.e. gases and liquids, the 
only kind of elasticity that can exist is elasticity of 
bulk; for no portion of a fluid can sustain the 
action of a detoiming foice. Practically the only 
kind of stress we can apply to fluids so as to cause 
a change of volume is a pressure equal in all direc- 
tions. It is found that at a given temperature, the 
volume of a given mass of fluid is determined by 
the pressure; so that, after being compressed by 
an increase of pressure, the fluid will recover its 
original volume when the pressure is brought back 
to its original value. Thus, all fluids aie perfectly 
elastic. To discover how, under any circumstances, 
the pressure and volume are related to one another 
is clearly an elastic problem. Thus, we must regard 
Boyle’s Law for gases, established by the Hon. K 
Boyle (q.v.) for air in 1661 , as the first experimental 
attempt to investigate the laws of elasticitj’’ (see 
Gases, and Hydrodynamics). To the same class 
of problems belongs the determination of the com- 
pressibilities of liquids. Compression being defined 
as the diminution produced in unit volume of the 
substance by the application of a given extra pres- 
sure, compressibility is measured by the ratio of the 
compression to the related pressure, or, in more 
general language, by the ratio of the strain to the 
stress. Thiough considerable ranges of stress- 
values, this ratio is for most li<^uids constant. The 
reciprocal of the compressibility — ^i.e. the ratio 
of the appropriate stress and strain, is called the 
bulk-modulus of elasticity. It is the only modulus 
with which we have to do when the elasticity of 
fluids is being considered. 

When we pass to the consideration of solids, we 
meet with another kind of elasticity, the elasticity 
of form. The resistance which a solid offers to a 
pure change of form, not involving a change of 
volume, is measured by its Eigidity (q.v.) ; and if 
for this change the body is truly elastic, the rigidity 
is measured by the ratio of the deforming stress to 
the resulting strain — ^i.e. it is the modulus of 
elasticity for this kind of stress and strain, A pure 
twist applied to a pillar, rod, or wire, is a strain 
which involves no change of volume. The resist- 
ance which such a pillar offers to torsion depends 
on its rigidity and form, but is independent of its 
compressibility. In most eases, however, when an 
elastic solid is strained by a particular kind of 
stress, the appropriate modulus of elasticity involves 
both the rigidity and the compressibility. Thus, 
when a wire is stretched by a longitudinal tension, 
it not only increases in length but also diminishes 
in section. The result is that any small cubical 
element becomes a brick-shaped portion somewhat 

f reater in volume. It is usual to measure this 
ind of strain by the elongation simply, the con- 
traction of the section being practically unimport- 
ant. The ratio of the tension to the elongation 
gives what is called Young’s Modulus of Elasticity, 
a most important quantity in engineering. It is 
Young’s modulus which also determines the resist- 
ance a beam or bar offers to bending. See 
Strength of Materials. 

The elasticity of solids is far from perfect — ^i.e. 
a very moderate stress well within the limits of 
rapture will produce a permanent set in the body, 
so that there will not he perfect recovery of form 
and dimensions when the stress is removed. It is 
difficult to fix accurately the so-caUed limits of 
perfect elasticity, since a small stress acting for a 
long time will produce a permanent set, vvhich a 
much more powerful stress acting for a short time 
would not produce. So long, however, as the 


strains ate small, expeiiraent shows that the stresses 
are pioportional to the corresponding strains. In 
other words, the modulus of elasticity is constant 
through considerable ranges of stress-values. This 
empirical law was Szst cleaily enunciated hy Hooke 
in 1678 in the words Ut Tensio sic Vzs; ancl upon a 
generalised statement of Hooke’s Law the whole 
modem theoiy of elasticity is based. 

See Loid Kelvin’s article ‘ Elasticity ’ in the 9th ed. of 
Encydopcedia Brifanmca (republished in his Math, and 
Phys. Papers ) ; Ibbetson’s Mathematical Theory of Elas- 
ticity (1887) ; Love’s Mathematical Theory of Elasticity 
(2d ed. 1906) ; and, for a valuable compendium and cnti' 
cism of the labours of other elasticians, the Histm'y of 
the Elasticity and Strength of Materials (Cambridge 
University Press, 2 vols. 1886-9.1), by Todhunter and 
Pearson , also the articles in this work on Strain, Stress, 
Strength op Materials, Torsion. 

Elastic Tissue. See Muscle, Tissue. 

£latei% a genus of beetles in the Pentamerous 
sub-order, type of the fannily Elateridae. They aie 
familiarly known as ‘ click-beetles ’ or ' skip-jacks,’ 
from their habit of jerking themselves with a slight 
noise into the air when_ they land or are placed on 
their backs. The body is arched upwards and sud- 
denly straightened with a violent muscular exertion, 
which lifts the animal from the ground. The legis 
are too short for the ordinary method of righting 
tiie body. For the laivse, see Wireworms ; for 
pho^lioie&cerit, FIREFLIES. For elaters in botany, 
see Horsetail, Liverworts. 

Elaterite. See Bitumen. 


SllateriU]l&9 a drug obtained from the fruit 
of the Squirtiiii* Cucumber {Echallium Elaterium, 
formerly Momordica Elaterium), a native of the 
south of Europe, common on rubbish in the villages 
of Greece and 


the Archipelago. 
The fi’uithreaks 
from its stalk, 
and violently 
expels its seeds 
vdth the sur- 
lounding mucus 
through the 
opening thus 
made. This re- 
markable phen- 
omenon is not 
due to any true 
contractility, 
but simply to 
the tension due 
to osmosis ; 
much, in fact, 
as ripe goose- 
berries burst 
after prolonged 
rainy weather. 
It is the thick 



Squirting Cucumber 
( Ecballium Elaterium ). 


green mucus ^ ^ , 

surrounding the seeds which yields the elaterium. 
This is simply prepared by drying the sediment 
from the juice pressed from the newly ripened fruit. 

Elaterium is a drastic hydragogue cathartic. Its 
active principle is a body called Elaterin, C 2 oH 2 g 05 , 
which is probably the most powerful purgative 
known, the ordinary dose being only from to tV 
prain. It is an exceedingly drastic purgative, used 
in dropsy. It acts as an irritant not only on the 
eyes, but even on the fingers of those who handle it. 
The use of elaterium was knowm to the ancients. 
Elatli. See Akabah. 

Elatma. SeeJELATOM. 

El Azariyeh. See Bethany. 

Elba (Gr. Aithalia, Lat. Ilva)i an island belong- 
ing to Italy, in the Mediterranean Sea, between 
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Coi&ica and the coast of Tuscany, from the latter 
of which it is separated by the channel of Piom- 
bino, a stiait 6 miles in breadth. Area, 85 sq. m. 
The coast is bold and precipitous, the interioi 
traversed nearly tliroughout by three mountain- 
ranges which reach a height of 3380 feet. The 
island is well watered, the climate mild and 
healthy; on the lower ridges of the mountains, 
and in the valleys, the vine, olive, and mulbeny 
nourish, fenced in with hedges of cactus and 
agave. The chief industry is the mining of the 
rich iron ore, for which Elba has been famed from 
antiquity; serpentine and chalk, granite and 
marble also are quarried, while some salt is pro- 
duced from the salt-pans along the coast. Much 
wine is made, and the tunny -fisheries are impoitant. 
Porto Ferrajo, the capital, has a pop. of 12,000. Elba 
has been rendered famous in history as Napoleon’s 
kingdom in exile from May 1814 till February 1815. 

El Bassail9 a town of central Albania, 75 
miles SSE. of Scutari, with manufactures of copper 
and iron wares. It is the capital of a prefecture. 
Pop. 10,000. 

Elbe (the Roman Alhis and the Bohemian 
Labe), an important river of northern Europe. It 
originates in the confluence of numerous streams 
whic'ii rise on the southern side of the Riesenge- 
birge or Giants’ Mountains, a range on the northern 
border of Bohemia, and unite near 60* 46' N. lat., 
15* 32' E. long. , at an elevation of 2230 feet above 
sea-level. Its total length, including windings, 
is estimated at 725 miles ; it is navigable for 525 I 
miles, as far as Melnik, but for sea-vessels only 
up to Hamburg (84 miles) ; and it drains an aiea 
or over 55,000 sq. m., of which two-thirds is German 
territory. Of its fifty and more tributaries the most 
important are the Moldau, Eger, Mulde, Saale, and 
Havel (with the Spree); and in connection with 
these is a fine system of canals. From the base of 
the Schneekoppe, the Elbe flows south to Pardubitz, 
whence it proceeds west to Brandeis, and afterwards | 
in a general north-west direction past Melnik, 
Leitmeritz, and Herrnskretschen, where it quits i 
the Bohemian territory and enters Saxony, At 
this point it is 142 yards wide. It then meanders, 
in a generally north-westerly course, through 
Saxony, Anhalt, and Hanover, passing Pima, 
Dresden, Meissen, Torgau, Wittenberg, Magdeburg, 
Harburg, and Hamburg, until it empties itself into 
the North Sea at Cuxhaven, where it attains a 
breadth of upwards of 10 miles. The estuai*y is 
defended by five forts. At this point the tide rises 
about 10 feet; it is perceptible over 100 miles up 
the river. The Elbe is divided into several branches 
between Hamburg on the north, and Harburg on 
the south, by the numerous islands that there 
interrupt its course; and between Hamburg and 
the sea the sandbanks and shoals leave only a very 
narrow channel, of four to five fathoms’ depth, and 
carefully marked. The scenery of the valley of the 
Elbe, although generally pleasing, is not remark- 
able, except in the Saxon Switzerland, above 
Dresden, where the river’s course is generally 
between fantastic sandstone cliffs. Its waters are 
stocked with abundance of highly esteemed fish. 
Steamboats ply from Dresden up the river to 
Melnik, and down as far as Riesa, as well as fiora 
Magdeburg to the sea. The navigation of the Elbe 
was formerly im'^eded by all manner of imposts and 
monopolies, but in 1870 all then existing tolls were 
abolished. 

Elberfeld,, one^ of the manufacturing capitals 
of Germany, is situated on both sides of the 
Wupper, an affluent of the Rhine, 16 miles ENE. 
of Diisseldorf. The old jjarts of the town are poorly 
built, straggling, and irregular, but the newer 
|)ortion has numerous spacious and imposing build- 


ings. The town is famous for its dyeing, bleaching, 
and calico-piinting, also for its 'manufactures of 
cottons, woollens, silks, libbons, thread, lace, but- 
tons, machinery, iion and steel waies, ])ianofoites, 
paper, and caipets. Close hy is Bainien (q.\.). 
The Wnpper valley has long been noted for its 
inteiest in religious work, in missions and Bilde 
societies; and since 1852 Elheifeld has had a singii- 
laily effective method of voluiitaiy but systemaiic 
poor- relief, devised by the banker, Daniel von der 
Heydt. The city is divided into ovei 360 dis- 
tiicts, each under an (unpaid) almoner; and the 
almoneis, under a supei intend ent, form a com- 
mittee which meets fortnightly to discuss cases 
and vote relief. The work is under the diiection 
of a hoard comprising the mayor, four councillois, 
and four elected citizens. Relief is granted accoid- 
ing to a scheduled rate for two weeks at a time; 
but every case is considered on its mm its. Family 
earnings aie taken into consideiation, and tools 
may be provided. The system, thougli all its 
repiesentatives are unpaid, is thoionghly oiganised, 
eneigetic, and efficient. The condition * of the ])oor 
has improved ; and whereas in 1855 17 per 1000 
required assistance, only 7 or 8 weie necessitous at 
the close ot the centuiy. The Elberfeld system 
has been introduced or partially imitated in many 
Geiman and Austrian towns. See Julie Sutter, 
Hriiains Next Campaig)i (1901). Pop. (1875) 
80,599; (1910) 170,195; (1919) 157,218. 

Ell> 61 lf» a town of Beiiie-Tnfcrienre, on the left 
bank of the Seine, 14 miles S. by W. of Roium ; 
pon. 20,000. 'The manufactures of cloths, fiaunels, 
hilliard- cloths, and light woollens employ some 
25,000 men here and in the neighbouring towns. 

E1Mii^ 9 a town of West Prussia, 48 miles ESE. 
of Danzig, on the navigable Elhing, which enters 
the Frisches Hafl'5 miles to the noith. The town, 
founded in the 13th centuiy, is connected liy canal 
with a tributary of the Vistula. Ships are Imilt; 
and there are iion and brass rolling-mills, and tin- 
ware and cigar factories. Pop. (1875) 33,572; 
j(1919) 67,127. 

Elbow. See Arm. 

ElbnrZy a mountain -lange of Persia, luniiing 
foi 450 miles along the southern border of the 
Caspian Sea. It fre(iuently divides itself into sub- 
ordinate parallel lidges, enclosing extensive and 
fertile valleys ; and unlike most Persian ranges, it 
has numerous piominent spurs, the highest peah 
being Mount Demavend (q.v.). — E lbi'RZ is also the 
name of the loftiest summit of the Caucasus (q.v.). 

Elcb^y a town of Spain, 13 miles SW. of Alicante 
by rail, fringed by an encii cling gro\e of nearly 
100,000 palms, which gives the place an appeaiance 
half Moorish, It has a fine collegiate church, with 
a lofty tiled dome, and some trade in espmto, wine, 
dates, and palm -branches. Pop, 33,000. 

ElcMngeil. a village of Bavaria, near the 
Danube, 5 miles NE, of Ulm, where on 14th Octo- 
ber 1805 Ney defeated the Austrians under Laudon, 
winning thereby the title of Duke of Elchingen. 
Elcho, Lord. See Wemyss. 

Elder {Samhuotis), a genus of plants of the 
natural order Caprifoliacem, sub-order Sambucem, 
consisting chiefly of shrubs and trees, with pin- 
nate leaves, small flowers of which the corolla 
is wheel-shaped and 5-cleft, and 3-seeded berries. 
The species are very widely distributed. — The 
Common Elder {S. mgrte), the Bourtree of the 
Scotch, is a native of Europe, the north of Asia, 
and the north of Africa, It is found in all parts 
of Britain. It is a very large shrub, sometimes a 
small tree, with rather large leave®, and laige ter- 
minal cymes of cream-coloured flowers, which are 
followed hy small hlack — or rarely whitish — berries. 
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Its leaves and young shoots diffuse a narcotic odoui, 
and it is said to be dangerous to sleep under its 
shade. The young leaf -buds are so \iolently purga- 
tive as to be considered dangerous. The inner bai'k 
has a bitter acrid taste. The leaves possess the 



flowering branch of Common Elder [Samlucus nifjra ) : 
a, a flower ; &, berries 


same properties in a rather milder degree. The 
flowers have a peculiar sweetish and rather sicken- 
ing smell, but are used for making a distilled water 
— Mclei' Floicer Water — ^which has a very agreeable 
odour, and is employed both in perfumery and con- 
fectionery. Distilled with water alone, they yield 
a volatile oil, which, on cooling, assumes a buttery 
consistence. A iDopular cooling ointment is made 
by boiling them in lard. Thejr are also used for 
imparting a flavour to currant- wine and jelly. The 
clustered flower-buds are pickled, and used like 
capers. The French put layers of them in heaps or 
casks of apples, to which they impart an ^*eeabie 
odour. A grateful wine, well known in England, 
especially about Christmas, is made from the berries ; 
and in some places there are plantations of elder to 
supply the London market. It is generally drunk 
hot or mulled. The berries are subacid and sweetish, 
with an unpleasant flavour*; but a rob or syrup made 
fiom them is an agreeable domestic remedy with 
country-people for colds, coughs, and sore throats, 
and is snghtly purgative ; it has some reputation 
also in a concentrated form as a cure in rheumatic, 
gouty, eruptive, and syphilitic disorders. In some 
parts of Germany the poorer people use them as an 
ingredient in soups. They are said to be used to no 
small extent in England in the adulteration of port 
wine and the manufacture of spurious port wine. — 
The wood of the elder is yellow; that of old trees is 
very hard and tough, takes a fine polish, is used by 
turners, and as a substitute for boxwood in making 
mathematical instruments and other articles. Tops 
of fishing-rods are sometimes made of it- The pith 
of the young shoots being very light, is generally 
used to make pith-balls for electrical experiments. 
Toys for children are also made of it; and few 
boys are unacquainted with the use of elder 
branches, from which it has been expelled, for 
making popguns. A musical instrument named by 
the Latins sawhuea is supposed to have been made 
from the wood of this tree on account of its hard- 
ness. The elder is very useful as a screen-fence 
near the sea and in other exposed situations, as it 
grows with remarkable vigour, and makes great 
shoots, the destruction of the more tender and less 
matured parts of which in winter only tends to 
make it more bushy and useful for shelter. It is 


readily propagated bv portions of its shoots stuck 
into the ground. — The Scarlet-fruited Elder [S. 
raeemosa), a native of the south of Europe and of 
Siberia, much resembles the common elder, but has 
softer and more herbaceous shoots, remarkably large 
buds, and racemes of greenish-white flower's, which 
aie followed by scarlet berries. It is a fr^uent 
ornament of shrubberies in Britain. — The Dwarf 
Elder, or Danewort {S. Ebtchis), is a rather rare 
British plant, a coarse herbaceous plant, with fetid 
smell. The t7iner hark has been employed in diop- 
sical complaints as a hydragogue cathartic. The 
leaves are avoided by cattle, moles will not come 
neai any place in which they are laid, and they are 
said to drive mice and rats from gianaiies if stiew’ed 
plentifully about theu haunts for a time. White 
elder ointment is procured by boiling equal weights 
of lard and elder flowers, and pressing through a 
cloth . — canadensis and S. puhens are North 
American species ; the former, which is the common 
American kind, much resembles S. nim'a^ and the 
latter in like manner approaches 5. racemosa. 
Larger than either are the S. glauca of the Pacific 
states, and the S. mexicaoia of the south-west. 

The elder is very prominent in European folk- 
lore, and innumerable supeistitions cling to the 
tree, its twigs and leaves. The cross was reported to 
have been made of this wood. Judas was said to 
have hanged himself on an elder-tree; lightning 
will not strike an elder ; twigs growing from the 
edge of decayed hollows in an old elder will ward 
off teething fits from children ; in Denmark a spirit 
caUed the Elder-mother protects the tree and avenges 
injuries offered to it ; waits are removed by being 
rubbed with elder twig ; and, generally, the tree or 
a twig of it protects against witches and witch- 
craft. 

an office-bearer in Presbyterian 
churches. The name is an exact translation of the 
Greek preshyteros, which occurs frequently in the 
New Testament, and from which the English word 
priest is derived ; but there remains much division 
of opinion as to the precise meaning of the term (see 
Bishop, Independents, and Presbyterianism). 
All are agreed indeed that bishops and all pastors 
of congregations are included among elders in the 
scriptural use of the term ; but the ordinary use of 
it is now limited to Presbyterian churches, and in 
them it has become the usual designation of the 
office-bearers associated -with the minister of each 
congregation in the care and oversight of the flock- 
In some Protestant churches elders are appointed 
only for a certain term of office ; but more generally 
it is until death, resignation, removal &om the 
bounds of the congregation, or deposition. The 
^pointment of elders takes place variously ; in the 
Established Church of Scotland they have generally 
been nominated by the kirk-session ( consisting of 
the minister and elders ) ; in the other Presbyterian 
chui’ches of Britain and America they are elected 
by the congregation. The ordination of elders 
takes place in the congregation, but usually with- 
out imposition of hands ; a difference bet'vveen the 
mode of ordination of elders and ministers for which 
it is not easy to account, and which has certainly 
tended to produce a general impression that a 
greater difference of office subsists than the advo- 
cates of Presbyterianism admit. In the Established 
Church of Scotland, the elders have very generally 
discharged also the functions of Deacons (q.v.). 
According to the Second Book of Discipline of the 
Church of Scotland, it is the duty of elders to watch 
over the spiritual welfare of the people, to admonish, 
to visit the sick, to assist in the examination of 
persons seeking admission to the Lord’s Table, &c. 
Elders along with ministers compose all the courts 
or assemblies of the Presbyterian churches, and 
have equal votes in all questions. 
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EldOHf Loed, Lord Chancellor. John Scott, 
better known as Lord Eldon, was born 4th June 
1751, in Love Lane, Newcastle, of obscure but 
respectable parentage. Lord Stowell (q.v.) was his 
elder brother. Leaving the Newcastle grammar- 
school in 1766, John Scott entered Ilniverbity 
College, Oxford, with a view to the church, and 
the following year he obtained a fellowship. A 
run -away marriage, into which he entered with a 
Miss Surtees in 1772, nearly ruined him ; however, 
by the advice of his brother, he letuined with his 
wife to the university. Here, during the year of 
grace after his marriage, he lived on Ms fellowship 
and gains as a private tutor ; and the year expiring 
without a college living falling vacant, he betook 
himself to the study of law. In 1776 he was called 
to the bar. By the death of his father, in the year 
of Iiis call, Eldon found himself in possession of 
£3000. Success soon dawned on him,* and, with 
success in his profession, his ambition expanded, 
he took to politics- A silk gown and a seat in 
parliament were but steps towards knighthood 
and the post of Solicitor-general, conferred on him 
by Pitt in 1788. In 1793 he became Attorney- 
general. In 1799 the office of Chief -justice of the 
Couit of Common Pleas became his, as Baron Eldon ; 
and in 1801 he ascended the woolsack. Prom 
this time till 1827, with little intermission, Eldon 
continued to occupy the woolsack under successive 
goveinments. In 1821 he had been made an eail 
by George IV. In 1834 he ceased to speak in par- 
liament. After outliving almost all Jiis immediate 
relations, he died in his eighty-seventh year, 
January 13, 1838, leaving behind him a fortune of 
over half a million steiling. 

Eldon was a handsome man, of very winning 
and courtly manners. His career amply proves 
that he had the greatest talent, sagacity, and 
power of managing men. He was undoubtedly a 
great lawyer, and bis judgments, which have 
been much praised for their accuracy;, fill a small 
library ; but he took so long to arrive at them, 
that he has been charged with having caused 
more injustice by delay than worse judges by the 
iniquity of their decisions. For literature, as for 
art,^ he had no feeling, and the style of his 
decisions is generally detestable. As a public 
speaker he is far from estimable. He was no states- 
man ; for forty years he was a leading enemy of 
reform and religious liberty, and it may be said 
that his whole political stock in trade was zeal 
against the Roman Catholics. He is said to have 
added parsimony to his other defects ; but it is 
certain he was capable of generous actions, and his 
devotion to ‘Bessy’ his wife was tzuly beautiful. 
See the Life by Twiss (1846), and Campbell’s Lives 
of the Chancellors. 


SSI l>ora'<lo ( ‘ the Gilded Man’ — afterward! 
transferred to a city or land ) existed vaguely in tin 
imaginations of the Spanish conquerors of America 
whose avarice, feeding greedily on the marvelloui 
accounts readily supplied by the natives — who were 
only anxious to get rid of their robber-guests— 
loved to dream of richer rewards than those oi 
Mexico and Pem. ^ But after Orellana’s voyage 
down the Amazon, in 1540, the report was greatly 
embellished, and the locality of the fabulous region 
placed near the head-springs of the Orinoco. Many 
a soldier of fortune perished in the search, many a 
brave troop of adventurers brought but a fraction oi 
their number back, before Manoa, the city of gold 
was reluctantly relegated to the atlas of the poets 
with the fabled king who, smeared with gold-dust 
bathed annually in the sacred lake. Sir Waite] 
Raleigh was one of those who sought in vain. 

See Kery, Le Fays des Aimsones (Paris, 1885) : Vox 
i>omdo (1868) ; Bandelier, The Gilded Kinf, 
4N. Y. 1893 ) ; Petrie, The EepuUic of Colombia (1906). 


£i^atic School, The group of ancient Greek 
philosophers so called begins with Xenophanes of 
Colophon, who settled in Elea, a Greek city of 
Lower Italy (whence the name), and includes 
Parmenides and Zeno, who both belonged to Elea, 
and also J^Iclissus of Samos. In opposition to the 
physical philosophy of the Ionic school, and to tlie 
doctrine of Heraclitus (q.v.), who denied all being 
or existence, the Eleatic pliilosophers made the 
conception of pure being, umiiixed with all marks 
or properties dei ived thi ougli the senses, the found- 
ation of all their speculations. They argued the 
unity and immiitabiJity of all things, and, attack- 
ing the prevalent anthroi>o]norphic mythology, 
they tau^it that God is the Due, self-existent, 
unchangeable, and ^ incomparable in any respect to 
man. Moreover, distrusting all knowledge acquired 
through the senses, they held that it is by tliought 
only fliat we anive at the truth ; and Zeno’s most 
subtle paradoxes were directed to prove this opposi- 
tion between thought and sense. See separate 
articles on the principal philosophers mentioned. 

Elecampane {Inula), a genus of Composita?, 
allied to Aster. The only impoitant species is the 
common Ele- 
campane (/. 

Heleni itm), 
a native 
of damp 
meadows in 
the middle 
and south 
of Europe, 
rather ^ rare 
in Britain, 
but not un- 
common in 
the long- 
settled parts 
of N orth 
America. 

This plant 
was formerly 
much culti- 
vated for its 
medicinal 
root, but is 
now com- 
paratively 
neglected. Elecam^fe-ne {Inula Selenium ) : 

The flowers «, flower, 

are some- 
times used to adulterate arnica. 

Election* in Law, sometimes denotes the act of 
choosing, and sometimes the ri^ht of choosing. By 
the equitable doctrine of election in English law, 
one who accepts a benefit under an instrument, 
such as a deed or will, must adopt the whole deed, 
and conform with all its provisions. He is not 
entitled to take benefit under i)art of the deed 
Avithout conforming to its other paris, and renounc- 
ing rights inconsistent with them. He must 
‘ make his election ’ between the provisions of the 
deed and those of the common law. The analogous 
doctrine in the laAv of Scotland is that of Appio- 
bate and Reprobate (q.v.). 

Election denotes in theolo^cal language the 
divine act by which certain individuals are chosen 
to salvation in Christ. It is defined in the seven- 
teenth of the Thirty-nine Articles. See Pre- 
destination. 

Election. See Parliament, and Represen- 
tation. 

Electors (Ger. KurfUrsien), in the Gennaii 
empire, were those great princes who had the right 
of electing the emperor or king. In the earliest 
times, under the CarloAungians, the crown was 
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hereditary ; afterwards Germany "becaine formally 
an elective monarchy, hut the election was practi- 
cally almost limited to the reigning family, in the 
13th century the right of election, for a time exer- 
cised by all the princes of the empire, became 
limited to the holders of the highest ecclesiastical 
and civil olfices, some of which giadually became 
hereditary, and connected with territorial princi- 
palities, as in the case of the Hohenstaufens and 
of the Dukes of Bavaria, Saxony, Swabia, &c. 
Thus, theie came to be seven electors, the 
spiritual electors of Mainz, Treves, and Cologne 
<as being the three chancellors of the empire), 
the elector of the Palatinate (as imperial steward), 
of Brandenburg (as chamberlain), Saxony (mar- 
shal), and Bohemia (imperial cup-bearer). During 
the Tliiity Years’ War, the right of the Palatinate 
was conferred on Bavaria ,* by the peace of West- 
phalia, an eighth electorate was established, 
Bavaria and the Palatinate being each allowed 
the full right; and in 1692 a ninth was added, 
that of BrunsAvick-Luneburg (Hanover), but 
not without resistance by the electors and states 
of the empire, so that the new electorate 
was not fully recognised till 1710. In 1777 the 
number was again reduced to eight, the Bavarian 
electoiate falling to the Elector Palatine. The 
electors held a very lofty position in the German 
ompire. The Golden Bull ( 1356) describes them as 
‘the seven pillars and lamps of the holy empire.’ 
They had many important rights, exemptions, and 
privileges, and royal dignity (but not the title of 
Majesty). 

During the French ascendency great changes took 
place. Of the old electorates only that of Mainz 
was left, but tliiee new ones — Baden, Wurttemberg, 
and He&se-Cassel — and later one of Salzbuig, were 
created. With the dissolution of the German 
empire the dignity of elector vanished, but the 
empty title continued to be used by the elector of 
Hesse-Cassel till 1866. See Geemany. 

Electra, daughter of Agamemnon and Cly- 
temnestra, sister of Iphigenia and Orestes. After 
her father's murder by her mother, she saved the 
life of the young Orestes, and sent him to King 
Btrophius to be brought up ; and then helped him 
to avenge Agamemnon’s death by slaying Clytem- 
nestra. She was given in marriage by Orestes to 
his friend Pylades. Her story, treated also by 
iEschvlus and Euripides, is tlie subject of a splendid 
tragedy by Sophocles ; and Hofmannsthal’s adapta- 
tion was the basis of the opera by R. Strauss ( 1909 ). 
Electric Bells» See Bell. 

Electric Clocks are either those in which the 
impulse is given to the pendulum directly by electric 
power, or tliose in which it is given hy a weight 
spiing alternately liberated and restrained %• 
electricity. Of the first kind, that invented by 
Bain ( 1840) is best known. In the ordinary clock, 
it is the clock that moves 
the pendulum; in Bain’s 
clock, it is the pendulum 
that moves the clock. 
As the construction of the 
pendulum is the only part 
of it connected -with elec- 
tricity, we shall confine 
our notiice to a general de- 
scription of the pendulum 
action. The lower part 
of the pendulum arrange- 
ment IS shoTO in tlie 
fig. The bob, B, consists 
of a bobbin of insulated 
copper wire, and is hol- 
low in the centre ; the wires w, w from both ends 
run along each side of the pendulum rod, R (the 


lower part of which alone is seen), and are in 
metallic connection respectively with the two 
springs from which the pendulum hangs. Two 
magnets or bundles of magnetic rods, NS, N'S', 
are fixed at either side of the bob, and are of such 
dimensions that the hollow hob in its oscillation can 
pass a certain way over each without touching. The 
magnets have their like poles turned towards each 
other. The two springs of the pendulum rod are 
in connection with the two poles of a galvanic 
batteiy. In the connection between one of these 
sprmgs and the battery theie is a break (not showm 
in the figure ) worked by the pendulum rod. When 
the pendulum is made to move, say, towards the 
right, it shifts a slider, so as to complete the con- 
nection between the poles of the battery. The 
cunent thereupon descends one of the wires of the 
pendulum, passes through the coil of wire forming 
the boh, and ascends by the other. In so doing, ife 
converts the boh into a temporary magnet, the 
south pole towards the right, and the north pole 
towards the left. In this way, the south pole of 
the hob is repelled by the south pole, S, of the 
right-hand magnet ; and its north pole is attracted 
by the south j)ole, S', of the left-hand magnet, so 
that from this double repulsion and attraction both 
acting in the same direction, the boh receives an 
impulse towards the left. Partly, therefore, fi-om 
this impulse, and partly from its own weight, the 
pendulum describes its left oscillation; and when 
it reaches the end of it, it moves the slidei so as to 
cut off the battery current, and then returns towauls 
the right, under the action simply of its own weight. 
On reaching the extreme right, as before, it receives 
a fresh impulse ; and thus, under the electric force 
exerted during its left oscillation, the motion of the 
pendulum is maintained. So long as the electricity 
is supplied the pendulum will continue to move. 
The cunent required is exceedingly weak. 

A very important application o'f Bain’s pendulum 
was made by Jones of Chester (1857). Shortly 
after the invention of Bain’s clock, Professor Wheat- 
stone suggested that any number of such clocks 
could be made to move simultaneously by the same 
current of electiicity. Jones turned this idea to 
account in the following way. A standard clock of 
the usual construction is made, by regulating the 
flow of a galvanic current, to control the action of 
any number of copying clocks, likewise of ordinaiy 
construction. The pendulum of the standard clock, 
itself in no way under electric control, on passing 
towards the light, touches a spiing placed at the 
side, thereby completing the batteiy connection, 
and a current is transmitted to the copying clocks 
in a certain direction. On passing to the left side, 
the same takes place, but tne current this time is 
sent through the circuit in the opposite direction. 
The pendulums of the copying clocks are made on 
Bairns principle, but have, of course, no break to 
move, as the primary pendulum performs that func- 
tion. Let us suppose, at first, that all the pendu- 
lums are at rest ; in this case no current is trans- 
mitted. Let the standard pendulum now be moved 
to the right, the right spring is touched, and a 
current at the same instant circulates through the 
bobs of the copying pendulums, and they thereby 
receive a simultaneous impulse towards the lefb. 
All the pendulums move then to the left ; and 
on reaching the extremity of this oscillation, the 
standard pendulum touches the left spring, and 
the secondary pendulums are now impelled to the 
right. The motion of each secondary pendulum 
soon increases, until it reaches its proper extent. 
The pendulums once set a-going are, however, not 
intrusted solely to the stimulus of the eleotiicity, 
hut are moved by their own weights, as in ordi- 
nary clocks, so that if the electricity ceased to be 
‘spnt to them, they would go on without it. 
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In the second class of electric clocks, the elec- 
tricity is not charged immediately with the main- 
taining of the pendnlnm motion, but draws up the 
weight, or libeiates the spring which discharges 
that function. This is the same principle as holds 
in what is known in horology as the ‘ remontoir * 
escapement. Ritchie of Edinburgh successfully 
combined the principles of Baines and Jones’s 
clocks, effecting the almost perfect control, by one 
standard clock, of a number of subordinate others. 
The pendulums of these controlled clocks vibrate 
by electro-magnetic action alone, and they con- 
seq^uently require no winding up. 

Mr A. StCTiart {JProc. Roy, Soc. JSdin. xliii. 1923) 
de'^cribes a clock in which the electric motor that 
drives the hands (and a telescope or chronograph 
drum if^ desired ) also raises a gravity arm, whrch 
descending acts on the pendulum. It is then 
arrested, and electric power passes to the motor- 
while arm and stop are in contact. The current 
is interrupted when the motor raises the arm. The 
speed of the motor is governed by the time of con- 
tact, but its motion is maintained between con- 
tacts by a reduced cuirent and by kinetic energy. 

Electric Fishes* Electric organs are foun i 
in a few fishes ; peculiar structures arising 
from a modification 
of muscular tissue, 
and capable under 
nervous control of a 
genuine electric dis- 
charge. The degrees 
of development vary 
greatly. The organs 
are powerful in the 
Electric Eel (Gymno- 
tus), in the African 
Cat-fish ( Malapter- 
urus), and in the 
Electric Ray (Tor- 
pedo), in order 
of merit. They are 
weakly developed, or 
‘ pseudo - electric, ’ as 
they used to he called, 
in all the Rays except 
Torpedo, and in several 



Fig. 1. — ^Electrical Apparatus 
of Torpedo (dissected) : 
e, electric organs ; m, spinal cord. 


species of bony fishes 
( Mormyrus and Gym- 
narchus). Professor 
Cossar Ewart has 
demonstrated a very 
rudimentary electric organ in the common skate. 

Structure . — It may now he regarded as demon- 
strated that all these electric organs are modified 
muscle-tracts. The associated nerve-endings are 
comparable to the ordinary terminations of a 
motor nerve on a muscle. The organs consist of a 
large number of rounded chambers or prismatic 
columns, separated by longitudinal and tiansverse 
partitions of fibrous connective tissue. In these 
partitions there are blood-vessels and nerves with 
very thick sheaths. The nerves lose their thick- 
ness, branch greatly, and finally fuse with ‘ electric 
plates,’ or discs of modified muscular substance. 
Besides the essential electric plate, the compart- 
ment may contain a jelly-like substance or a fluid. 
Partitions, nerves, and ftie ‘ electric plate ’ form in 
all oases the principal structures. 

Arrcmgement. — The electric organs not only 
occur in a well-developed state in three ve^ 
widely separated fishes, but the arrangement in 
each case is different, (a) In the Gymnotus, 
which is abundant in the fresh water of Brazil and 
the Guianas, they replace the lower muscles along 
the sides of the tail. This is also the position of 
the weakly developed organs in the Rays (except 
Torpedo) and in the bony fishes already mentioned. 


As Gymnotus may measure 6 feet in length, and 
has a very long tail, there is little wonder that its 


electric discharge is emphatically dangerous. The 

•- more thai 

length contains over 


whole apparatus is supplied with more th<an 200 
spinal nerves ; one inch in 1 " 



200 chambers ( Gunther ). 

(&) In the African cat- 
fish, which is not uncom- 
mon in tropical Africa, 
and is represented by M. 
electric us in the Nile, the 
organ is more diffuse. It 
forms a sheath almost 
round the body, lying 
between the skin an<l 
muscles, but is thickest 
along the lower sides. 

The innervation is re- 
markable, for there is 
but one enormous nerve 
for each side. This 
arises from a giant cell 
high up on the spinal 
cord, and distributes 
branches throughout the 
body. The fish is again 
very long, measuring 
about 4 feet, and ranks 

second in the series, (c) In the Electric Rays 
(Torpedo), which occur in the Atlantic and Indian 
oceans and in the Mediten-anoan, the organs are 
broad, bounded by the gills, the pectoral lins, and 
the head. The prisms, of which there are many 
hundreds in each battery, lie vertically, not longi- 
tudinally as in the two preceding cases ; and the 
nerves, instead of coming from the s])inal cord, 
arise directly from the brain. Four of the live 
principal nerves on each side ‘are 
each as thick as the spinal cord.’ 

It is noteworthy that the above 
electric fishes have all smooth 
skins. 

Function . — How the ‘elect vie 
plates’ come to be charged with 
electricity is not yet elucidated. 

The currents have all the usual 
characteristics of electricity ; ‘ they 
render the needle magnetic, decoirl- 


Fi;?. 2.— Section through 
Electric Chambers (gi cat- 
ly enlarged and senii-dia- 
graiiimatie, from Wiedertj- 
lieim and Parker) : 
cr, uei vobrcakiii^f up into fibit's ; 
b, eli'ctiic- pMes; c, coimec- 
tivc-tihsue walls of compait- 
nieuts. 



pose chemical compounds, and emit 
}ner). ‘The side 


Fig. 3. — Electric 
Prisms of Tor 
- _ I)edo. 

the spark’ (Gunther), 
of the electric plate on which the nerve branches 
out is negative at the moment of dischaige, 
while the opposite side is positive, and from the 
different arrangements of the parts the electric 
shock passes in different directions in the three 
fishes — ^in Malapterurus from the head to the tail, 
in Gymnotus in the contrar>^ direction, in Torpedo 
from below upwards’ (Wiedersheim and Parker). 
The activity of the organ is wholly dependent 
{a) upon nerve stimulus from the brain, and (h) 
upon a certain degree of freshness in the struc- 
ture itself. If the connection with the brain be 
severed, no discharge can be produced, except 
of course by the artificial stimulus of the severed 
nerves. Or if numerous rapidly repeated dis- 
charges have been already evoked, the organ is 
exhausted, and requires rest and recuperation before 
it becomes again functional. Humboldt’s graphic 
story of the capture of electric eels by letting them 
first exhaust themselves in attacking horses has 
never been confirmed. In natural life the strength 
of the shock varies with the degree of development 
reached by the organ, with the size, health, and 
humour of the fish, and with the amount of reserve 
energy within the structure. A ray measuring 2 to 
3 feet in width is ‘ able to disable by a single dis- 
charge a full-grown man,’ and yet the ray is the least 
powerful of the three. To receive the shock the 
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object must complete the circuit by a double con- 
tact with the fish either directly or through some 
intervening substance. When well developed, the 
organ may be useful to the fish in two ways — ^in 
paralysing or killing other fishes used as food, and 
in warding off the attacks of enemies. 

The electric ray and eel were known to the 
ancients, and were used for curative purposes, ‘ the 
earliest electric machines employed by mankind.’ 
Scientific research on the electric organs really 
began with Walsh’s demonstration (1772) of the 
genuinely electrical character of the discharge. 
The subject has been much worked at by some 
of the ablest anatomists and physiologists, and 
certainly is not yet finished. The origin of the 
organs, useless when incipient, and the connection 
between this peculiar development and the ordi- 
nary electrical properties of muscle and nerve are 
unsolved problems. 

See Muscle, Nervous System; Gunther’s Jnirod. to the 
Study of Fishes (1880) ; and the works on comparative ana- 
tomy by Gegenbaur ( trans. 1878 ) and Wiedersheiin ( 1897 ). 
The best recent account of the production of electricity 
by living creatures is by S. Garten in AVinterstein’s gieat 
Rcmdbuchder Vei^gleichenden Vhysiologie (Jena, 1910-14). 

Electric Furnace^ an apparatus consisting 
mainly of two carbon poles meeting in a crucible, 
and connected with a suitably powerful electric 
curient. The electric furnace is capable of pro- 
ducing prodigious heat, and of reducing otherwise 
very intractable substances. 

Electricity.* If a stick of sealing-wax is 
rubbed vigorously with woollen cloth it vdll be 
found capable of attracting small shreds of paper. 
This is the simplest experiment in electricity. 
Many other substances, such as resin, vulcanite, 
glass, &c. , can be made to show the same pheno- 
menon. To obtain the best effect with any given 
substance, a particular rubber must be chosen. For 
example, a cat’s fur, slightly warmed, is very effi- 
cient in electrifying vulcanite or resin ; while silk, 
amongst simple substances, should be used to excite 
glass. It is now known, however, that any two 
different substances, which can be rubbed together, 
become electrified by the friction. Thus, if wax and 
glass are rubbed together, they will both become 
electrified— i.e. capable of attracting light objects. 
And so, in the other instances, it can be shown by 
experiment that the cloth is electrified as well as 
the wax, the cat’s fur as well as the vulcanite, the 
silk as well as the glass. Moreover, the two sub- 
stances so electrified by mutual rubbing are found 
to attract one another, being indeed oppositely 
electrified — a term which the following experiment 
wdll elucidate. 

Let two pieces of glass be electrified by rubbing 
each with a distinct piece of resin. The pieces of 
resin will also be electrified, and it will be found 
(1) that the pieces of glass repel each other; (2) 
that the pieces of resin repel each other ; (3) that 
each piece of glass attracts each piece of resin. 
Exactly the same phenomena of attraction and 
repulsion 'will be shown — only much more power- 
fully because of the gi*eater efficiency of the rub- 
bing — ^if the pieces of resin are rubbed 'with cat’s 
fur and the pieces of glass with silk. 

Again, let a small light body, a pith-ball for 
example, be suspended at the end of a silk thread. 
This will he attracted by either the resin or the 
glass. But if it is allowed to come into contact 
with, say, the resin, it will immediately be repelled 
by the resin and strongly attracted by the glass. 
And if it should be allowed to touch the glass, it 
•will thereafter be repelled by the glass and strongly 
attracted by the resin. By such contact the pith- 
ball itself becomes electrified ; for it will repel a 

* The word eUctric was coined by W ((filbert. See Amber. 
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second pitli-ball similarly treated, We^ are thus 
led to the following conclusions. Repulsion exists 
between bodies which are similarly electrified, and 
attraction between bodies which are oppositely 
electrified. Bodies, electrified by mutual rubbing, 
become oppositely electrified. A body, electrified 
by contact with an electrified body, becomes 
electrified similarly to that body. Substances which 
like silk-rubbed glass repel silk-rubbed glass and 
attract wool rubbed lesin are vitreously or positively 
electrified, while bodies which attract silk-rubbed 
glass and repel wool-rubbed resin are resinously or 
negatively electrified. The indication of the two 
kinds of electrification by opposite signs is very 
appropriate, but the application of the positive 
sign to one rather than to the other is a matter of 
convention and purely arbitrary. 

To study electrical phenomena by means of 
metallic substances, it is necessary first of all to 
imidate them — ^i.e. to support them on glass, 
vulcanite, paraffin, &c., or to hang them by silk 
threads. The significance of the term insulation 
will appear from the following experiment. Hang 
two metal balls, one by a silk thread and the other 
by a wire, and touch them with a piece of wax 
strongly electrified by friction. On trial, the silk- 
suspended ball will be found electrified; but not 
so the wire-suspended ball. Thus we lecogiiise 
two kinds of substances — viz. insulator's and non- 
insulators. The latter are usuall}’’ called con- 
dxictorSy and include all oi dinary metals. Such 
conductois can be made to show electrification only 
when they are insulated. 

When a body is sufficiently strongly electrified 
and brought very near another body originally im- 
electrified, a spark will pass between them "even 
before they aie made to touch. If this second 
body is the finger or knuckle, the spark will be 
accompanied by a peculiar sensation called an 
electric shock. Now let us take such a highly 
electrified conductor 
A, and biing pretty 
near to it a second 
insulated conductoi B, 
but not so neai as to 
cause a spaik to pass. 

If, then, the fingei be 
brought near enough 
to B a shock will be 
felt, a spaik will pass between B and the finger, 
although B was oiiginally not electrified. Thus B 
has become electrified by being brought into the 
neighbourhood of A. This mode of electrification 
is called electrification by induction. As Faraday 
clearly pointed out, it ‘has the chaiacter of a 
first, essential, and fundamental principle,* and its 
thorough comprehension is of jDiime importance. 

As it is our purpose to regard the whole subject 
from the Faiaday point of view, it will be con- 
venient to define certain useful terms. The electrit 
field is any region of air, glass, vulcanite, or other 
non-conducting substance siinounding or contain- 
ing electrified bodies. In it and throiigli it the 
electric forces act; hence it is convenient to call 
such insulating substances dielectrics. To invest!* 
gate the properties of an electric field it is gener- 
ally necessary to bring into it a conductor, as in 
the experiment just described. In that experiment 
the induced electrical condition of B was studied 
by means of physiological sensation, partly optical, 
partly muscular. A far better way, ho'\ve\er, of 
studying the phenomena of induction is to make 
use of the fundamental laws of attraction and 
repulsion between electrified bodies, as they aie 
mechanically applied in such instruments as the 

f old-leaf electroscope, Coulomb’s torsion balance, 
'homson’s ( Kelvin’s ) quadrant electrometer, &c. 

In the gold -leaf electroscope { invented by Bennet 



Fig. 1 . 
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in 1787), two light stiips of gold-leaf hang from 
the lower end of a metal rod, which passes verti- 
cally through an opening in the top of a glass 
bottle and expands above into a plate. If a piece 
of rubbed sealing-wax or other electrified body be 
brought near the plate, the gold-leaves will repel 
each other and diverge. In other woids, the con- 
ductor, consisting of the plate, lod, and gold-leaves, 
has been introduced into an electric field, and has 
ill conse(iuence become electiified by induction. 
This is shown liy the repulsion between the similaily 
electiified gold-leaves. The neaier the electiified 
body is bi ought, the stronger is the electric field 
surrounding the electroscope, the wider do the gold- 
leaves diverge. Here evi- 

i dently the repulsion tends to 
lift tlie centre of gravity of 
each gold-leaf, and is finally 
balanced by t5he action of 
gravity. A c; 5 rlinder of wire 
gauze, placed just inside the 
glass case, improves the action 
of the insti uineiit. In another 
form of gold-leaf electroscope 
there is only one gold-leaf, 
the place of the other gold- 
leaf being taken by the con- 
tinuation downwards of the 
rod to which the gold-leaf is 
attached. On electrification 
the single gold-leaf is repelled 
outwards from the lod to- 
waids another conductor 

which is kept in connection 

with the earth. Many sen- 
Fig. 2. sitive forms of this type 

of electroscope have been 
constructed within recent years for the study of 
radio-activity and ionisation. The position of the 
gold-leaf, projected against a micrometer scale, can 
be measured with ^reat accuracy, and quantitative 
results obtained with remarkable ease. 

In Coulomb’s torsion balance the foice with which 
one^ small charged sphere is repelled by another 
similarly charged is balanced by the torsion of a 
wire, which acta as suspension to a hoiizontal 
insulating rod bearing the one sphere at one of 
its ends. ^ By means of this apparatus Coulomb 
showed, in 1785, that two small charged balls 
repelled each other with a force which diminished 
as the square of the distance increased. By assum- 
ing that the force between two charges, e, e', on 
two small spheres is measured by the expression 
ee'/r^, where r is the distance between the spheres, 
we obtain the definition of cliarge— the unit charge 
being such that when at unit distance from an 
equal charge it is repelled with unit force. This 
formula is the foundation of all quantitative 
measurements in electrostatics. The completely 
general expression is^ ee'Jh^, where 7c is the dielec- 
tric constant or specific inductive capacity of the 
mediurn through which the force is being exerted. 

Kelvin’s quadrant electrometer consists of four 
hollow brass quadrants, which when fitted close 
together form a squat hollow 

0 ^ cylinder bounded above and 
below by parallel plane faces. 
For electrical purposes they 
must, however, be drawn a little 
apart, so that when looked at 
from above or from below they 
have the appearance as shown 
in fig. 3 — ^viz. that of a circular 
disc with two mutually pe^en- 
Fig. 3. dieular diametral clefts. Kach 
1 ^ , quadrant is insulated on its own 

^lass support ; but each is joined to its opposite by 
a wire, A to A! and B to B' in fig. % so that 


electiically they go in pairs. Fiom one of each 
pair a vei tical rod leads to the outside of the case 
in which the whole 
is enclosed. These 
lods aie called the 
electrodes, and 
their fiincLion is 
to biing the paiis 
of quadrants into 
electrical connec- 
tion with external 
bodies. The inside 
corner of the top 
and bottom of each 
quadrant is cut 
away, so that at 
the centre a small 
ciicular space is lig. ■!. 

left concentric 

with the external cylindiical suiface of the quad- 
rants. In the hollow space enclosed by the 
quadrants a light charged body (E in fig. 3, iu 
fig. 4) of a convenient shape hangs, its axis of 
suspension passing up through the ciicular cential 
space just mentioned. The light body can rotate 
about this vertical axis only, and its motion is 
controlled by the torsion of the suspension. If the 
four quadrants aie all connected together, the 
susj^ension makes the light body hang so as to 
lie with its longer axis of symmetry paiallel to 
one of tlie diametral clefts separating the quad- 
rants- If, however, the pairs of quadiants aie 
disconnected, and l)y connection with external 
bodies brought into difieient electric conditions, 
elecfciical fozees will at once act upon the charged 
body and rotate it until they aie balanced by 
the lesisting torsion of the suspension. The motion 
is shown and measured by means of a beam of 
light reflected from a small mirror fixed to the 
vertical axis of suspension of the body and moving 
with it. 

In the following experiments we shall suppose 
that all the conductors are of one metal, say brass ; 
that they are at the beginning of every experiment 
insulated and unelectrified ; that the clectroscoijc 
or electrometer quadrants are likewise unelectii- 
fied at the beginning of each experiment ; and that 
the dielectric is air. 

Eocperimeiit J.— Set a cylindrical brass vessel on 
the electroscope ; and let down into it, without) 
coming into contact with it, a positively chaiged 
conductor A. It is convenient to hang this charged 
ball at the end of a short silk thread from the lid 
of the vessel, the lid itself being lowered or raised 
by means of a silk thread. As soon as the ball is 
brought inside the vessel the gold- 
leaves will diverge, as shown in fig. 5; 
and the vessel B, as regards outside 
objects, will behave as if positively 
electiified. Now touch B with the 
hand or with any non -insulating 
material connected to eaith — in tech- 
nical language, put the vessel to earth 
— and the gold- leaves will fall to- 
gether, and all appearance of electri- 
fication will he destroyed. Kemove 
the earth connection so as to insu- 
late B once more, and lift away the 
lid and the attached ball, care being 
talcen to prevent A coming in contact 
with B. The gold-leaves will again 
diverp, and the vessel B will be 
found to be negatively electrified. 

The nature of the charge on the Fig. 5. 
vessel and gold-leaves is indicated at 
once by the approach of an electrified body. If a 
piece of rubbed sealing-wax or any negatively 
charged body is brought near, the gold-leaves, if 
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xiegabively electrified, will diverge still more; if 
positively electrified, will tend to fall together. 

Ill this charging the vessel B negatively by 
indnctiou, we have in no way diminished the 
oiiginal positive charge on A; and we may use this 
same charge an indefinite number of times in 
charging negatively other bodies like B. In each 
body so charged by induction we ha\e a new- 
iormed source of energy, which has been derived 
from the energy spent in separating against their 
mutual atti action the positively charged ball and 
the negatively cliarged vessel. 

E cperitmnt II . — Begin again as in Expeiimeiit 
I., introducing the charged ball A into B, and 
putting B to earth, so that the gold-leaves fall 
together. Now connect A with B. No effect Avill 
be observed on the electroscope, even though, as 
in the foimer experiment, A should be removed. 
Thus the charge on A has been completely de- 
stioyed; hence theie must have been on B, just 
before the contact was made, an equal but opposite 
charge. This is, in fact, the veiy charge which 
made its presence evident when, in Experiment I. , 
the ball A was removed. 

Thus, if a charged body A be completely sur- 
rounded by a closed vessel B, which is put to earth 
and then insulated, the charge induced on B is 
equal and opposite to the charge on A. To make 
this induced charge apparent we must remove A. 

Experiment III , — Repeat Experiment I., and 
after having charged B negatively by induction, 
introduce A into another conductor C, initially 
without charge and insulated. If C also is resting 
on a gold-leaf electroscope, the gold-leaves will 
diverge with positive electritication as in the earlier 
stage of Experiment I. Bring A into metallic 
connection with C. If C completely surrounds A, 
no change will be observed on the electroscope, 
although a spark may be heard at the instant the 
contact is made. The ball A, if removed without 
again coming in contact with C, will be found to 
have lost all its charge; and if B and C aie brought 
into metallic connection, all appearance of electii- 
fication on them also will be destroyed. In other 
words, the negative charge induced on B has been 
quite destroyed by uuion with the positive chaige 
transferred to 0. These charges, therefore, must be 
equal and opposite. Thus the charge originally 
on A has been wholly transferred to C. 

We conclude, then, that when a conductor is 
electrified, its electrification resides wholly on the 
surface. Any portion of it removed from the inside 
will be found unelecbrified if taken quite out of the 
infiuence of other electrified bodies. 

This experiment, or one very similar to it, was 
performed in 1766 by Priestley, and in 1772 by 
Henry Cavendish, both of whom deduced from it 
that 'electric attraction and repulsion must be 
inversely as the square of the distance. * 

Experiment /FT— To study in greater detail the 
properties of the electric field around a given 
charged conductor B, take two small insulated 
spheres and connect them by thin wires bo the 
electrodes of the electrometer, each to one. Suppose 
these spheres to be at first iu close contact at some 
part of the field ; then, since the pairs of quadrants 
aie in the same electrical coudibion, the electro- 
meter will show zero deflection. Now gently 
separate the spheres, both insulated of course, and 
in general a deflection to the right or to the left 
will be obtained on the electrometer. By trial we 
may find the unique direction of separation which, 
for a given distance of separation, gives the maxi- 
mum deflection. It will be found, however, that 
a separation of the spheres in directions at right 
angles to this unique direction does not cause 
any deflection on the electrometer. It is easier, 
indeed, to find the directions of separation for 




/s + i 
Fig. 6. 


which there is no deflection than to find the 
direction of maximum deflection for a given sepaia- 
tion. ^ Suppose in fact that the one small sphere is 
fixed in position, and that the other, which we may 
call the exploring sphere, is moved away fiom con- 
tact with it in such a manner that the electrometei 
always shows zeio deflection. The centie of the 
exploring spheie will desciibe a cuive, and can be 
made by successive tiials to desciibe an infinity oi: 
curves, all lying 
on a cei tain 
suiface which 
passes thiougli 
the centre of 
the fixed sphere. 

We shall call 
this the suiface 
S. Now, with 
the exploiing 
sphere on this 
sniface, let the 
fixed sphere be 
shifted in towards B till the electiometer de- 
flection is unity. Then shift the exploring spheie 
coiiespondingly until the deflection is brought back 
to zero again, and proceed as in the fiist position 
to trace out a second surface, which we shall cal I 
S -f* 1, and which will pass through the centre of 
the fixed sphere in its second position. Shift the 
fixed sphere once more till unit deflection i^ 
obtained, follow up with the exploiing spheie, and 
trace out the thiid suiface S + 2. In this waj, 
step by step, the electiic field may be supimsed tt* 
be mapped out by a seiies of sui faces, difteiing iu 
value by unity as measuied on the electrometer 
scale. We may pass out to the surfaces S - 1, 

S - 2, S - 3, &c., as well as in to the suiface^ 

S -f- 1, S -I- 2, S -f- 3, (&c. If the electiodes of the 
electrometer terminate on any one of these suifaces 
there is no defleclion ; if they terminate on different 
suifaces the deflection is the diffeience of the 
name- values of the suifaces. Evidently the con- 
ductor B is such a suiface, for if the electiodes 
terminate on it, all the quadrants, being in metallic 
connection, will be in the same electiical condition, 
and the electrometer will show no deflection. 

The surfaces we have just desciibed are called 
equipotential surfaces, the term potential having in 
electiicity much the same iinpoit as temperature 
has in heat or pressure in hydrodynamics. When 
a channel exists between two masses of fluid at 
different pressures, fluid will flow from where the 
piessure is higher to where it is lower- Similaily 
if we have two charged conductors whose electiical 
conditions as tested by electioscope oi electiometer 
become changed after they have been connected by 
a wire and disconnected again, these two conductois 
are said to have been at fiist at different potentials. 
If they had been connected to the electrodes of the 
electrometer, each to one, the electrometer would 
have shown a deflection ; and this deflection would 
have been a measure of the difference of potential. 
If the difference of potential is gieat, then the 
contact of the two conductors is evidenced by an 
obvious electrical dischaige in the form of a viable 
audible spark. 

Within an electric field we may suppose trace<l 
out, after the manner of the last experiment, a ^ 
seiies of equipotential surfaces. To fix our ideas, ' 
let the one conductor be completely enclosed within 
the other — say a spherical globe within a concentiic 
spherical shell—ancl let this outer shell be put to 
earth, and let us call its potential zero. The electric 
field exists only in the region between the shell and 
the globe, which we shall suppose to be at a high 
potential V. The symmetry of the system remiires 
that the other equipotential surfaces will all be 
spheres concentric with the globe and shell. Novr 
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we may compaie this electrical system of globe, 
shell, and intermediate eq[uipoteiitial surfaces to a 
system of Contour (q.v.) lines representing a hill 



with a flat top rising up from the sea-level — the suc- 
cessive equipotential surfaces in the electrical system 
corresponding to successive eq^ual-level lines in the 
geographical system. To carry one pound of matter 
from tlie sea-level up to the top of the hill requires 
so much work to be done against gravity (see 
Energy), and this amount of work is proportional 
to the height lifted through — i.e. to the mimher of 
contours crossed. So, in the electrical system, to 
carry a small positive charge from the shell to the 
globe will require so much work to be done against 
the electrical forces, and this amount of work will 
be propoitional to the number of equipotential 
surfaces crossed. Further, exactly os the pound 
of matter taken to the top of the hill will add 
to the height of the hill, so will the addition of 
this small extra charge to the globe increase its 
potential. 

We have assumed in the above discussion that 
the successive equipotential surfaces, experimentally 
determined by means of the quadrant electrometer, 
are really such that the wm*k done in carrying a 
given small charge over the interval separating any 
two contiguous surfaces is the sauie. It is usual in 
treatises on the subject to begin with the dynamical 
definition of the potential at a point as the work 
done in carrying a unit of positive electricity from 
inlinity to that point. It is then shown that the 
quadrant electrometer is an instrument so con- 
st! ucted as to fit in to this definition. 

Assuming, then, that our equipotential surfaces 
Iiave the property just mentioned, we are in a 
position to study the energy relations of the elec- 
tric field. 

Coulomb established by experiment that the force 
of repulsion between two similarly charged bodies 
was directly as the product of the cliarges. Hence, 
as the charge of the globe enclosed in the shell is 
increased, tiie electric forces in the field increase 
in the same proportion. Hence the work done in 
canning a given charge from the shell to tlie globe 
against the electric forces increases in the same 
)’atio. In other words, the number of equipotential 
surfaces in the field grows uniformly with the 
charge. If the potentisd of the globe is V, we may 
write the charge CV, C being a constant so long as 
the geometrical dimensions of the system remain 
unchanged. Since the shell is always kept con- 
nected to earth — i.e. at zero potential — there is a 
charge - CV distributed over the inside of the shell. 
To add a smafl extra charge to the globe may be 
regarded as equivalent to taking this small charge 
from the shell, carrying it across the dielectric, and 


distributing it over the globe. The work done in 
effecting this is evidently proportional to the charge 
taken and to tlie number of equipotential surfaces 
crossed. But as the extra charge is added, let us 
suppose, at a steady late, the potential of the globe 
is increased at a proportional steady i ate. Hence 
the whole work done in adding a given charge iiy 
equal to the product of the charge and the jiiean 
potential of the globe dining the operation. Thus, 
in charging the globe from zero ^ 


lero potential to potential 
work equal to half the 


product of the final potential V into the final chaige 
CV — ^in symbols ^CV- or ^QV or where Q 

is the charge, and C the constant which depends on 
the geometiical diinensions of the system. 

We have aheady seen that positive and negative 
electiifications always coexist— that it is impos- 
sible to generate a given positive charge without 
at the same time generating as much negative 
charge. Faraday took inqdicit account of this 
truth in his conception of lines of electric foice 
ti*a versing the dielectric. Since no work is done 
against the electric foices in passing along an equi- 
potential surface, we readily see that the elecLiic 
force at any point is perpendicular to the equi- 
potential surface there- If, starting from any point, 
we move always peri)endicular to tlie equipotential 
surface through which we aie for the moment ])afis- 
ing, we shall describe a curve which at every point of 
it is tangential to the direction of the electric force 
theiG. Such a cinve is called a Line of Foice. 
Take any small area on an equipotential surface, 
and draw lines of force through its jicrimeter. 
These lines of foice will form a so-called Tube of 
Foice, whose section in goneial will vary as we 
pass along it. Following this tube of force back- 
wards to its source, we shall finally come to a 
positively charged conductor ; and following it foi- 
wards, we shall ultimately come to a negatively 
charged conductor. Every such tube of force has, 
in short, two ends. It springs perpendicularly fiom 
a positively charged area, and terminates, also 
perpendicularly, on a negatively charged area. 
According to Faraday’s view, and to the view 
now generally accepted, it is along these tubes of 
force that electric inductdoii takes iflace ; so that 
the negative charge on the terminal area is exactly 
equal to the positive chaige on the area from which 
the tube springs. 

Sui^pose, now, that in the region between the 
globe and shell of fig. 8 an insulated conductor 
originally un elec- 
trified is intro- 
duced ; or, what 
comes to the same 
thing, suppose a 
marked -oil region 
in the electric field 
to become conduct- 
ing, this region will 
at once be reduced 
throughout to the 
same potential, and 
its surface will foi m 
part of an equipotential surface. But, since origi- 
nally the potential in this region fell steadily as we 
passed outwards from the ^obe, a transference of 
charge must have taken place also outwards in order 
that the potential should become ecjualised thiough- 
out. The introduced conductor, in fact, acts as a 
channel along which electrification is transferred ; 
so that, if tested, the end facing the globe will be 
found negatively electrified, and the farther end 
positively eleefrified. 

Now it is evident that the introduction of this 
conductor into the field has very much changed the 
configuration of the equipotential surfaces in its 
vicinitv, the new configuration being something 
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like \vliafc is indicated in the diagram (fig. 8). As 
a consequence, the tubes of force, which are neces- 
saiily peipendicular to the equipotential surfaces, 
must also suffer a coiiesponding change of configu- 
ration. A ceitain numhei, spiiuging fioin the 
globe, will fall peipendiculaily on the nearer pait 
of the introduced conductor, while fioni the farther 
part an equal number of tubes of force will spring 
and continue outwai ds to the shell. Where the tube 
ends on a conducting suiface, there we find unit 
negativ'e charge ; and wlieie it springs from a con- 
ducting surface, theie we find unit positive charge. 

Gen ei ally speaking, the effect of the pieseiice of 
the introduced conductor is to crush the tubes of 
foice in the neighbourhood closer together, and 
therefore ( since this number remains constant ) to 
compel an expansion of them elsewhere. I'he 
teiniinals of the tubes on the globe will obey 
the same tendency towards concentiatioii and ex- 
pansion. In other words, the chaige Q, at fiist 
distiibuted uniformly over the globe, becomes ledis- 
tributed and tends to accumulate on the side facing 
the conductor. The nearer the conductoi and globe 
are hi ought, the greater will this tendency be ; and 
at last, wlien they are near enough, the dielectiicis 
unable to sustain the high electric tension along the 
evei-shiinking tube of force. It yields, a move or 
less sudden transference of chaige takes place in 
the form usually of a spark, the ipotentials of the 
globe and conductor are practically equalised, and 
the tubes of force between them are annihilated. 
This is the phenoriaeiion which is exhibited on a 
large scale in eveiy lightning-fiash, and on a small 
scale in every spark between electrified bodies. 

Suppose, however, that before this catastrophe 
has taken place the conductor is joined by a wire 
to the sui rounding shell, and consequently brought 
to zero potential. All those equipotential sur- 
faces which at first enclosed the conductor-~i.e. 
lay between it and the enclosing shell — will be 
sliifbed so as to lie between it and the globe. The 
tubes of foice will shift coiiespondiiigly ; and as 
no tube can now pass fiom the conductoi to the 
shell, none will spiiug from it. Hence the chaige 
on the conductor will he wholly negative. Now 
expeiimeut shows that when the conductor is 
brought to zero potential in the way just desciihed, 
a spark always iiasses at the instant the connection 
is made. This spark means so much energy in the 
form of light, sound, and heat, and must tlieiefore 
mean a disappeaiance of energy in some other foiin. 
This cannot he other than electrical eneigy. But 
the chaige on A has not changed, so that the 
number of tubes of force is exactly as before. The 
change must therefoie be in the potential ditfereuce 
along the tubes of foice ; and since the shell and 
the conductor are at zero potential, the diminution 
must take place in the potential of A. Thus we 
see that the poteuLial of a positively charged body 
is diminished if a conductor at zero potential is 
brought near it. 

This result leads naturally to the discussion of 
capacbty. The capacity of a conductor is measured 
by the ratio of its charge to its potential. Hence 
if, as in the experiment just described, we have a 
diminution of potential with constant charge, this 
is equivalent to an increase of capacity. The 
gi eater the capacity of a conductor, the greater tlie 
cliarge it can hold at a given potential. Hence if 
a iiiimher of conductors are at the same potential, 
the charges must be distributed amongst them 
diiecfcly as the capacities. The exi>eriment just 
descrilled shows how we may arrange matters so as 

f reatly to increase the capacity of a given con- 
uctoi. It is sufficient to have close to it another 
conductor at zero potential. Such an arrangement 
of conductors is called an acoxiimdator or covmenser ; 
and the most familiar form of accumulator used in 


electrostatic experiments is the Leyden jar, so called 
from the city where, in 1745, its properties wei*e 
accidentally disco veied by Cunseus. About the 
same time, possibly a month or two earlier, almost 
exactly the same discovery was made by Kleist at 
Kamniin in Pomerania. In its modern form, a Ley- 
den jar is a cylindrical glass bottle, lined inside 
and outside with metal foil up to 
within a short distance from the 
top. A brass rod connected below 
with the inside coating passes up- 
ward through the cork oi stopper, 
and terminates generally m a ball 
or knob. A Leyden jar, then, 
consists essentially of two con- 
ductoi s, the one almost completely 
enclosed in the other, and sepa- 
rated fiom it only by the thickness 
of the dielectric. If eithei con- 
ductor is put to eaith, and the 
other insulated and chaiged, an Fig. 9. 

opposite and nearly equal charge 
is induced on the former. If we could completely 
surround the one conductor by the other, the in- 
duced chaige would, as we have seen, be exactly 
equal but opposite to the inducing charge. Leyden 
jars are indispensable for carrying out illustrative 
experiments in electiicity. 

The essential nature of the mode of action of an 
accumulator or condenser may he illustrated as 
follows : Take any charged conductor with its asso- 
ciated electiic field. Let Q be its charge, Vo its 
potential, so that iQVo is the measuie of the elec- 
tric energy stoied up in the field. Having fixed our 
attention upon any equipotential suifape'Vi enclosing 
the conductor, let us suppose this surface to become 
conducting. There will be no transference of charge 
over this surface, because it is from the very begin- 
ning an equipotential surface. There will be no 
change of the electiic field either inside or outside 
the surface Vj; but these two legions will now be 
sepaiated by a conducting surface. So far as the 
outside legion is concerned, we may regaid xhe 
chaige Q as distiibuted ovei a conductor coexten- 
sive with the conducting suiface Vj, and may qaite 
disregard the exist- 
ence of the original 
conductoi at potential 
Vy. The electiical 
eneigy stored up in 
this outside legion is 
therefore a ^QVi. 

Let us now connect 
this new-formed con- 
ductor to earth so as 
to reduce it to zero 

otential. By so 

oing we discharge 
the conductor, com- 
pletely destroying tbe Fig. 10. 

electric field outside 

of it and the JQVi units of electric energy stored 
up in it. Tliib therefore is energy lost to the 
original system ; and the energy stored up in the 
dielectric separating the two conductors becomes 
a iQ ( Vo - Vj ). Now, since the enclosing conductor 
has been reduced to zero potential, the q^uantity 
(Vj,-Vi) must lepiesent the new potential of the 
enclosed conductor. 

In short, the bringing of the enclosing conductor 
to zero potential, being a purely external electrical 
cliange, has in no way altered the configuration of 
the equipotential surfaces and tubes of force inside ; 
it has simply reduced the potentiaZ vahees through- 
out by the same amount — viz, the potential of the 
enclosing conductor before it was put to earth. 
The potential of the enclosed conductor has falleu 
from Vo to Vo - Vi ; and hence, as the charge Q has 
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remained unchanged, the capacity has increased in 
the ratio Vo "* • ^o* Thus, with either conductor 
fixed in size, the capacity of the system grows 
greater and greater as the thickness of the separat- 
ing dielectric is diminished. It is easily shown 
tliat for a condenser built up of closely opposed 
surfaces, whether j)lates or cylinders, separated hy 
a given dielectric, the capacity varies inversely as 
the thickness of the dielectric. 

Let a sphere of I'adius a be charged with Q units 
of electricity; then, according to Newton’s well- 
Icnown theorem, the electric force at distance r due 
1o this distribution is Q/r®. Hence at a point close 
to the surface of the sphere the force is Q/a^. The 
surface density on the conductor, or charge per unit 
a7*ea, is Q/4:7r«®, and this may be written K/47r, where 
P is the electric force. Thus the electric force at a 
point close to the spheie is equal to 47r times the 
surface density. 

Tliis important relation has been established for 
the sphere, but it may be easily generalised for any 
form of conductor. Whatever form the conductor 
may have, the electric force in the interior is zero, 
the charge distributing itself in such a way as to 
effect a balance at all interior points. When the 
conductor is elongated in form this consideration 
reqirires that the surface density is greater at the 
ends than anywhere else ; and, generally, the charge 
tends to accumulate towards pointed parts of a 
conductor. It is in the neighbourhood of such 
regions that we find the strongest electric forces. 

This accumulation of electric charge towaids the 
ends of a pointed conductor is well exemplified in 
the lightning-conductor, wliich is simply a veiy 
elongated piece of metal in contact with the earth. 
A charged body of air, sucli as we have accompany- 
ing a thunder- cloud, passes near it. The tubes of 
inductive force are at once concentrated on the 
elongated conductor ; the electric force at the point 
becomes so intense that the air can no longer act 
as a perfect insulator ; electrical discharge takes 
place along these very tense tubes of force ; and in 
a more or less gradual manner the cloud is robbed 
of its chai’ge, and the evil effects of a sudden 
Hghtnin^-flash minimised. On the same principle, 
electric discharge through air is facilitated by the 
use of pointed conductors, such as the combs which 
are so important a detail in machines for generating 
electricity by means of friction. 

We have seen that the capacity of a condenser 
depends upon the distance between the surfaces or 
plates which compose it ; it also, however, depends 
very materially on the nature of the dielectric. 
Suppose, for example, that we have a series of con- 
densers, made of the same conducting material, and 
all exactly equal as regards their geometrical and 
space relations, but all differing as legards the 
dielectric which separates their plates. Thus let 
one have air as its dielectric, another plate-glass, 
another paraffin, another mica, and so on. Let 
them now all be brought to the same potential, then 
disconnected and tested as to charge. The charges 
will be found to be all different— being in the four 
cases we have mentioned approximately propor- 
tional to the numbers 1, 6, 2, 6.6. These four num- 
bers are the values of what is termed the specific 
inductive capacity, or dielectric constant, of air, 
glass, paraffin, and, mica. Thus by merely insert- 
ing a plate of mica between two plates of an air 
condenser, we increase the capacity by as much as 
if we had approached the plates in air through a 
distance equal to *85 (=;6*6/6‘6) of the thickness 
of the mica. 

We may now fitly consider the principles of 
action of the various machines that are used for 
generating electricity, The rubbed pieces of resin, 
sulphur, glass, were gradually succeeded by 
spheres, cyUadera, and circular plates of these 



materials, which, as they revolved against pi*epared 
rubbers, were kept in a constant state of electri- 
fication. Any insulated conductor brought near 
enough to a portion of such a cylinder or plate at 
a distance from the rubber will become charged, 
the dielectric 

stiength of the If 

air bieaking 
down exactly 
as in the case of 
the lightning- 
conductor and 
the thunder- 
cloud. Such is 
the action of 
the ordinary 
f ri ctio n a 1 
machine ; ob- 
viously the 
conductor ac- 
quires a charge 
similar to that 
on the revolv- 
ing cylinder or 
plate. The 
opposite charge 
on the rubber 
may be trans- II* 

f erred to an- 
other conductoi, which is usually put lo eaith. Le 
Roy’s or Winter’s plate machine is shown in the 
diagram (fig. 11 ). 

Essentially different in its action is the electro- 
phorns, invented by Volta in 1771. In its most 
improved modern form it consists of two plates, 
one of metal, and the other of resin, vulcanite, or 
ebonite backed witli metal. Insulating handles can 
he screwed on to the hacks of the plates ; and one 
plate at least must be so insulated. The surface of 
the ebonite is first electrified by friclJon, and the 
metal plate is brought into close contact ^\ith it. 
The metal plate, from its greater proximity to the 
negatively chaigecl surface of the ebonite, will be 
at a lower potential than the metal back to the 
ebonite. If these are then brought into contact— 
conveniently effected by means of a metal pin pass- 
ing through the ebonite — a transfeience of cliaige 
will take place, so that the metal plate when lifted 
away will be found positively charged. 

In Nicholson’s ‘i evolving doubler’ we have the 
parent form of a number of rotatory machines 
which, like the electrophorus, depend for their 
action upon induction and convection. Tliey make 
direct use of the pidnciple of ‘ doubling ’ discovered 
l)y Bennet, by whicli the difference of potential 
between two conductors is indefinitely increased. 
Kelvin’s replenisher, which is an important pai t of 
the quadrant electrometer in its perfected foim, is 
perhaps the simplest and most compact of these 
machines. In it a turning vertical shaft of ebonite 
bears, at the ends of a horizontal cross-piece of 
ebonite, two metal pieces oallcd carriers (cc in the 
diagram, which represents a horizontal section). 
These carrieis rotate in the region between two 
insulated metal inductors {a, b) in the form of 
cylindrical segments. When the carriers are in 
position AB, they come into momenta! y contact 
with delicate springs attached to the neighbouring 
inductors ; and when they are in jiosition CD, they 
come into momentary contact with delicate springs 
connected by a metallic arc which is quite insulated 
from the inductors. Suppose a to be at a higher 
potential than 6, and consider what takes ^ace 
as cc rotates counter-clockwise, as shown by the 
arrows in the figure. In the position AB the 
carriers aie well surrounded by the metal shields, 
and will part with nearly all the cliarge that may 
chance to be upon them. Just before they come 
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Fig. 12. 


into contact with the springs in position CD, the 
two carriers are at different potentials. Hence 
at the moment of contact witli the connecting 

springs, a transfer- 
A' ence of charge will 

take place from the 
cairier near a to the 
cairier near 6. The 
foiiner will thus 
acquire a negative 
charge, and will move 
on till it comes within 
the inductor &, to 
which it will give up 
D nearly all its nega- 
tive charge ; while 
the latter will simul- 
taneously give up 
nearly afl its positive 
charge to a Thus 
every complete revolution each cairier heconies 
once negatively charged and once positively charged, 
giving up its negative charge to the one inductor, 
and its positive charge to the other. 

The same principles of induction and convection 
are made use of in the so-called influence machines, 
which in recent years have quite eclipsed the older 
frictional machine. These are generally known 
hy the name of their inventors, such as Topler, 
Holtz, Bertsch, Voss, and Wimshurst. Of tliesS, 
the Wimshurst is one of the best known. It con- 
f>ists of two circular glass plates, mounted on^ a 
common spindle, and capable of rotation in opposite 
directions with equal speeds. Each plate carries 
twelve or sixteen stiips of thin sheet-metal, fixed 
ladially at regular intervals apart. These strips 
lie on the outside of the closely opposed glass plates. 
At the extremities of the horizontal diameter of the 
plates the main conductors are placed, insulated on 
glass or vulcanite pillars Horizontal arms with 
the usual combs project inwards, embracing both 
plates as far as the inner ends of the metal stiips. 
In fiont is fixed a diagonal conductor, called a 
‘ neutralising rod ; ’ and a similai rod is fixed behind 
at right angles to the one in front. These neutralis- 
ing rods terminate at both ends in a small metal 
brush, which touches the metal strips or carriers as 
they pass. By this contact of brushes and strips, 
every strip on either plate is, very soon after it has 



Fig. la. 


passed under the collecting combs, brought into 
metallic connection for a moment with the strip 
diametrically opposite it on the same plate. 
Suppose the principal conductors to be at different 
potentials; then— exactly as in Thomson’s re- 


pleni&hei — the carrieis as they leave the hiushes 
of the neutialising rod will acquire a charge, 
negative or positive, according as they aie nearer 
the positively or negatively charged main con- 
ductor. _ But, evidently, each carrier on the one 
plate will act as inductor to the cairiers on the 
other plate ; and a moment’s consideration will 
show that this inductive action will everywhere 
accentuate the inductive action of the main con 
ductors. Thus the positive conductor is being fed 
by the positive charges bi ought by the strips on 
the upper half of the one plate and on the lower 
half Oi the other ; while the negative conductor is 
being fed by the negative chaiges brought hy the 
strips on the lower lialf of the one plate and the 
upper half of the other. The main conductois are 
piovided with arms, which leacli out towards each 
other, and between whose teinnnal knobs discharge 
takes place. 

So far 'we have confined our attention almost 
entirely to electrostatic phenomena — i.e. to pheno- 
mena connected with the existence of a steady 
eleetiic strain in dielectrics. "When compelled to 
deal with the transfeience of so-called chaige fiom 
conductor to conductoi, we had legard rather to 
the initial and final equilibrium conditions than 
to the intermediate condition of change. Thk 
condition of change, however, has clearly veiy 
important energy relations. In all cases of elec 
trical discharge there is, in the language of Faia- 
day, a concentration of the lines of force in a 
certain legioii of the dielectiic, until that becomes, 
as it were, overstrained, and yields with a more 
or less evident appearance of part of the energy of 
strain in the form of light, sound, and heat. It 
can be shown that when a charge is allowed to pass 
from one conductor to another at a lower potential, 
there is always loss of eneigy, which is proportional 
to the square of the chaige which passed. 

Thus, let there be two insulated conductors 
of capacities C and C', originally at different 
potentials. If they are biought to the saiiio 
potential V by being connected by a thin wire of 
comparatively insignificant capacity, the oiiginal 
charges on the conductors will become ledistri- 
biited, and the final chaiges 'will be CV and C'V. 
Whatever charge the one conductor has lost, the 
other has gained. Hence we may write the 
original charges as CV + CW - o, wheie is the 
charge which has been tiansf erred from C to C'. 
Now the energy of any charged conductor is 
measuied by half the charge into the potential 
or half the 'squaie of the cYiarge divided by the 
capacity. Thus the final energy, after equalisa^ 
tion of potentials, is 

4CV2 + JC'V2 

while the initial energy was 

Hence, since 42'®^^ + "is always positive, 

see that the initial energy is necessarily greater 
than the final energy. The loss of energy is repre- 
sented by a quantity which is proportional to the 
square of the charge that has been transferred. If 
we look more closely into the significance of this 
q^uantity, we see that it represents the electrical 
ener^ of the system of two conductors of capaci- 
ties C and C' when they are charged each with q 
units of either positive or negative electricity; oi, 
more particularly, it represents the work -which 
must be done in cari'ying q units from the onfe to 
the other. This is an example of the general 
principle that the work done by the electric field 
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ill compelling a transference or How of electricity | 
from one region to another is exactly equal to the i 
work which must be done against the electrical 
forces in carrying an equal quantity of electricity 
back again. 

It is convenient, especially when the flow of 
electricity is the subject of consideration, to use 
the term Electromotive Force instead of Difference 
of Potential. We may suppose it measured by 
means of the quadrant electrometer. Thus if the 
regions A and B are connected severally to the 
electrodes of the electrometer, the deflection will 
measuie the electromotive force acting along any 
conducting channel which may be supposed to 
bring A and B into communication. The flow of 
electiicity which this electromotive force compels 
will tend to bring A and B to the same potential ; 
and in the ultimate vanishing of the deiiection on 
the electrometer we have the evidence of such a 
flow having taken place. But we may suppose 
that, by .some means, notwithstanding the con- 
ducting channel between A and B, their difference 
of potential is sustained, so that the electromotive 
force acting along the channel is kept constant. 
Then the electrometer will show a steady deflec- 
tion, wdiile at the same time a steady flow of elec- 
tricity will take place along the channel. This 
flow, whose existence is indicated only indirectly 
by the electrometer, must be measured by some 
one of its direct effects. 

These effects are conveniently grouped into 
physiological, thermal, chemical, and magnetic. 

The electric ‘shock,’ experienced when the 
experimenter uses himself as a discharging con- 
ductor, is a familiar example of the physiological 
effect of an electric current. The eloctiic dis- 
charge causes a muscular contraction. In 1786 
Galvani observed that the limb of a frog, when 
touched simultaneously by two different metals in 
contact, was convulsed exactly as if subjected to 
an electric shock; and Volta, following up this 
observation, discovered in 1800 a new source of 
electromotive force which could sustain an electric 
current through a conductor for a lengthened 
period of time From this dates the development 
of Galvanic or Voltaic or current electricity. The 
electric shock, however, depends upon ’oariaJt%om 
in the amount of flow; a steady current irroduces 
no shock, except when it is beginning or ending. 

In the electric spark there are thermal effects; 
and generall;^, since a transference of charge or 
flow of electricity means a loss of electric energy, 
an evolution of heat is a necessary consequence. 

Towards the close of the 18bh century tlie de- 
composition of water by an electric discharge was 
observed by Van Troostwijk and Deiman ; wdiile 
with Volta’s electrical discoveries a new era in 
chemistry as well as in electricity was inauguiated. 

None of these effects, however, give a ready 
method for measuring a steady electric current — 
i.e. the amount of electricity which is transferred 
across any section of the conductor in a second. 
For this we must go to the fourth group — viz. the 
magnetic effects of cunents. This branch of the 
subject, which includes' electro-magnetism, and as 
a consequence much of electro-dynamics, dates 
from 1820, when Oersted of Copenhagen discovered 
that every electric current tenefs to make a magnet 
sefc itself perpendicular to the dhection of the 
current. To make the effect specially apparent, 
the wire conveying the current should he coiled 
again and again round the region in which the 
magnet is placed. The same current is thus brouglit 
again and again into the vicinity of the magnet, 
and has a prqpoytionafcely greater effect. An in- 
strument consisting of a coil of wire surrounding 
a magnet which is free to rotate in some plane 
passing through the axis of the coil is called a 


galvanometer. The coiled wiie must be coveied 
Avith gutta-percha, silk, or cotton thread, so that 
the contiguous coils may he insulated from each 
other; and, for oidinaiy puriioscs, the plane of the 
coil should contain the magnet when no cuirent 
is flowing. We may suppose the magnet to be 
suspended horizontally under the influence of the 
eai til’s magnetic field; then the plane of the coil 
should contain the magnetic meridian (see Mag- 
netism). The ends of the coiled Avire are called 
the tei urinals of the galvanometer. When they 
are connected to conductors at different potentials, 
a curient Avill flow round the coil of Avire, and Avill 
indicate its piesence by compelling the magnet to 
move out of its normal position of equililnium. 
The tendency of the ennenfc in the coil is to make 
the magnet turn itself at right angle.s to the plane 
of the coil— i.e. to set itself along the axis of the 
coil, magnetic east and Avest. Jhio this is lesisted 
by the .steady action of the eaith’.s magnetic held. 
T^he result is a compromise, and tlic magnet is 
deflected fiom its normal position in the magnetic 
meridian th tough an angle Avhich depends on the 
relative values of the current and the eartli’s 
magnetic force. Since the latter is piactically 
constant, the angle of deflection will depend ou 
the value of the current, being greater for the 
greater cuiTeiit. 

In discussing the equalisation of potential in 
electrostatics, we xmiposcly confined our attention 
to one metal only. The I'cason Avas simply because, 
in j»eneral, two different metals, or in fact any two 
different conductors, can 
never Avhen in direct contact 
be at the same potential. 

The discovery of this fact 
Ave oAve to Volta. Take, / 
for instance, any four con- 
ductors BAXB, put them 
in series as in the figure, o 
and connect the terminal 
membei.s, which are of the — 
same material, to the elec- Fig. 14. 

trometer. According to the 
character of the conductors AXB, there may be, or 
there may not he, a deflection on the electrometer. 

(1) If there is no deflection, the two B’s are at 
the same iiotential ; and yet, according to Volta’s 
discovery, the three different substances are at 
different potentials. This may be shown at once 
by breaking the chain at any of the separating 
surfaces, Avhen a deflection on the elcctrometei 
Avill be observed. During this act of sei>aration 
the separating surfaces, one of which must of comse 
be kept insulated, act like a condenser with a con- 
stant chaige, the diffei'ence of potential changing 
because the capacity is changing. The reason Avhy 
the B’s are at the same potentigQ is that, whatever 
he the difterences of potential hetAveen B and A 
and between A and X, the difference of potential 
betAveen X and B is always such as to restore B to 
its original value. 

(2) If, however, there is a deflection produced on 
the electrometer, then Ave knoAv that the two B’s 
must be at different potentials, so that, if Ave 
connect them by Avires to the teiminals of the 

g alvanometer, a current Avill be observed to flow. 

uch a combination of materials, in which tAvo con- 
ductors of the same material are kept at different 
potentials by being linked together by at least two 
other and different materials, is called a voltaic or 
galvanic cell. If we join the two terminals either 
directly or by means of any other simple conductor, 
a current Avill necessarily floAV round the circuit. 
But this current means a transference of chai'ge 
from one conductor to another at a loAA'er potential 
— i.e. a loss of electrical energy which is propor- 
tional to the square of the quantity transferred. 
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Hence, if, as is practically the case, the electro- 
motive force or difference of potential remains 
fairly steady, it must be because electrical energy 
IS supplied as fast as it is being lost. Consequently 
there must be in the circuit somewhere an original 
souice of energy. In fact, it is found that a 
peimanent electromotive^ foice of the kind just 
described is always associated with a tendency to 
chemical action between two at least of the meni- 
beis of the chain ; and that, when the circuit 
is complete and the current is flowing, chemical 
changes aie going on within the cell. 

There are innumerable forms of voltaic cells, 
built up in ditfeient ways of difiFerent materials. 
Copper and zinc dipping into dilute sulphuiic acid 
is one of the simplest forms. When the cell is 
closed— i.Q. when the copper and zinc aie joined 
externally by a wire — a current will be obtained 
flowing ia the wiie from the copper to the zinc. At 
the same time the zinc will be dissolved in the acid ; 
and it is from the eneigy set fiee by this chemical 
action that the electiical energy is cleiived. ^SllcU 
a single fluid cell is not, however, very steady in its 
action. Wc shall therefoie take as a type of a good 
cell one of the class known as two-fluid cells ; and 
of these we shall choose the Daniell cell. In its 
best foini, the Daniell cell consists of copper and 
zinc plates dipping into saturated solution of 
sulphate of copper and semi-saturated solution 
of sulphate of zinc respectively — the licj^uids being 
also in contact but prevented fiom mixing by a 
porous septum. Connect th e copper and zinc plates, 
or poles, as they are technically called, to the 
electrometer. A deflection will he produced which 
will measure the electromotive force of a Daniell 
cell when it is not being used for the production of 
currents~i.e. when it is open. We shall take this, 
piovisionally, as our unit electromotive force, and 
we may suppose the electrometer scale graduated 
so as to show unit deflection when the poles of a 
Daniell cell are connected to the electrodes of the 
electrometer. The deflection is such as to indicate 
that the electrode connected to the coppei is at the 
higher potential. Hence the copper is called the 
positive pole, and the zinc the negative pole. 

Take now a second Daniell cell, connect its zinc 
to the copper of the first one, and connect the fiee 
poles to the electrometer. The electromotive foice 
of the two cells so joined will be double that of one 
— i. e. equal to 2. And generally, when a number 
of cells are arranged in series (i.e. with the zinc 
of the fiisfc joined to the copper of the second, the 
zinc of the second to the copper of the thiid, and 
so on), the electromotive force of this batteiy, in 
terms of the electromotive force of one cell, is just 
the number of cells composing it. Theoretically 
theie is no limit to the electromotive force obtain- 
able by means of cells; practically the difficulty 
consists in keeping a large number of cells in good 
condition. With a large enough battery we can 
obtain effects in every way analogous to the effects 
produced with frictional electricity. 

If, at the same time that the poles of a cell are 
connected to the electrometer, they are connected 
by stout short wires to the terminals of the gal- 
vanometer, the galvanometer needle will be de- 
flected, while the electrometer deflection will he 
unchanged, or at the most diminished slightly. If 
thin long wires are substituted for the thick short 
connections, a very great diminution Avill be observed 
in the galvanometer reading, and perhaps a very 
slight increase in the electrometer reading, the 
apparent electromotive force of the clos^ cell 
approximating more closely to the electromotive 
force of the open cell. Thus we may alter the 
current at will by employing different lengths and 
different thicknesses of wires for transmitting the 
current ,* and yet the electromotive force between 


the poles of the ceil is but slightly, if at all, affected. 
Ill other woids, the current, as measured on a 
galvanometer, depends not only on the electro- 
motive foice acting along the channel, but upon 
some pioperty of the channel itself — some property 
independent altogether of electromotive force. 

Tins propel ty ^ve may indicate by either of two 
words — viz. Conductance or Resistance. These 
words denote contraiies. Thus a body of small 
conductance has a gieat resistance, and a body of 
low resistance has a high conductance. Quanti- 
tatively, the one is tlie recipiocal of the other; and 
they are measured in terms of current and electro- 
motive foice by what is known as Ohm’s Law, 
enunciated by Ohm in 1S27. We now know (see 
The Electrical Researches of the Eon. Eenry Caven- 
dish, edited bv Maxwell, 1879) that Cavendish had 
in 1781 established this law, and compared the re- 
sistances of iion wiie and vaiious saline solutions 
to electiic discharge through them. He acted as 
his own galvanometer, and compaied discharges by 
their ‘ shocks. ’ As legards the histoiical develop- 
ment of the science, however, it is to Ohm that we 
owe the full statement of the Law (1827). Since 
Ohm’s day tlie law has been subjected to the 
severest experimental tests that the scientific 
mind conld imagine, and has stood them all. 
It is leally the basis of our whole system of 
electrical measurements. Ohm’s Law in its 
modem foim asserts that the resistance of a 
conductor is measured by the ratio of the elec- 
tiomotive foice between its two ends to the 
current flowing through it. Thus, it E is the electro- 
motive force as nieasuied on the electiometer, and 
0 the cmrent as measuied on the galvanometer, and 
if IC, R measure the conductance and resistance 
respectively, Ohm’s Law gives us these relations ; 


EK = C, E = OR. 

The peculiar value of Ohm’s Law lies in the fact/ 
that the measuie of the resistance, though defined 
in teims of electromotive force and current, is 
always the same, so long as the physical condition 
of each conductor remains unaltered. The propor- 
tionality of curient and electromotive force in a 
given circuit implies this. 

If a steady current is flowing along a conductor 
of one kind of material, say a copper wire, the 
potential will fall off continuously as we pass along 
in the direction 
of the cuiient. 

Let AB l>e the 
•wire, and sup- 
pose the cur- 
rent to he 
flowing from A 
toB. Join Bio 
one electrode 
of the elec- 
trometer ; and 
let a wire from 
the other electrode he led to any point P on the 
wire. Then as the point of contact P is moved 
up towauls A, the electrometer deflection will 
increase continuously. 

The measurement or, more strictly, comparison 
of resistances is one of the most important opera- 
tions in the modem science of electricity. Eor this 
purpose we first choose a certain standard, say a 
particular length of a particulai* piece of wire at a 
certain temperature. It is obviously convenient to 
have a standard which can be exactly^ reproduced 
should the first standard be lost or in any Avay 
damaged. Hence scientific men of all nations have 
agreed to use as the unit of resistance or Legal 
Ohm the resistance of a column of pure mercury 
106 '3 millimetres long, of uniform cross-section, 
and of mass 14:'452I grammes, the temperature 
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being that of melting ice. This is the more 
l-jractical way of expressing that the section should 
be a squaie millimetre. 

Such a mercury standard, though fulfilling the 
very necessaiy condition of accui‘ate reproduction, 
is not convenient for practical use. F or this pur- 
pose copies of the ohm must be made in solid wires 
of some metal or alloy. 

If we put any iiunilier of single ohms end to 
end in series, we shall get a whole resistance 
equal to as many ohms as there are conductois. 
This is easily shown to be an immediate consequence 
of Ohm’s Law. For, since it is the same cuirent 
that is flowing through all the single ohms, the fall 
of potential as we pass fiom beginning to end of 
any one is the same for all ; hence the fall of poten- 
tial as we pass along, say, three is tluee times the 
fall as we pass along one; hence, the current being 
the same for the three as for the one, the resistance 
of the three must be 3 ohms. A special case of 
this is that the resistance of a wire, otherwise 
constant in its physical lelations, is diicctly as 
the length. The completely general statement 
is that the resistance of any single continuous 
channel is the sum of the resistances of its i»arts. 

Suppose, however, that the single ohms are so 
arranged that they all begin at one point, A, in the 

circuit, and end 

at another point, 

B, Then it is 
clear that they 
must all he tra- 
versed not hy the 
same current, but 
by equal cur- 
rents. Hence 
there will flow 
into A and out of B a cunent equal to the sum 
of all these equal currents. Thus, if there are, 
say, three single ohms connecting A and B, the 
total current flowing into A and out of B mu.st be 
three times the current flowing in any one of the 
branches. But for constant electromotive force tlie 
current is directly as the conductance, or inversely 
as the resistance. Hence the conductance of the 
threefold conductor between A and B is three 
times the conductance of an^ one of its com- 
ponents ; or, othei wise, the resistance between A 
and B is one-third of an ohm. In like manner, 
the resistance of a wire, otherwise constant in its 
physical relations, is inversely as the area of its 
cross-section. The completely general statement 
is that the conductance of a multiple channel 
whose branches all begin at one point and end at 
another is. the sum of the conductances of the 
branches. Conductors arranged in multiple arc in 
the way just described are generally said to be 
an-anged in ^parallel, ^ 

The most obvious way of comparing the resist- 
ances of two conductors is to compare the de- 
flections produced on a galvanometer when the 
conductors are inserted successively as part of a 
given circuit containing a constant cell and the 
galvanometer. But this method cannot attain a 
greater accuracy than is possible in reading the 
deflections ; and the method is open to the further 
practical objection that the electromotive force of 

cell vaiies slightly when the resistances of the 
ciiouit are changed. The comparison of resistances 
may, however, be effected bjr the method known as 
the Wheatstone bridge, without so much as a 
single measurement of either electromotive force 
or current. 

Consider the case represented in fig. 17, in which 
the curi’ent from a batteiy is made to flow along 
two distinct channels from A to B. Along each the 
potential falls from its value a at A to its value 
0 at B. Hence for any point P in the one branch 


there must he a corresponding point Q in the other 
which has the same potential, v, say. Let the 
points P and Q be joined to the terminals of tlie 
galvanometer, G. Because of the equality of 
the potentials at P and Q, no current will flow 
tlirough the galvanometer, hoAvever sti‘oiig the 
cuireiits may he in APB and AQB. Thus, as no 
cuirent flows be- 
tween P and Q, 
the current in A P 
must he the same 
as the current in 
PB, and the cui- 
rent in AQ must 
he the same as 
the current in QB. 

Hence, by Ohm’s 
LaAV, the resist- Fig, 17. 

ances of AP and 

PB must be proportional to the electiomotive foiccs 
acting along them — ^i.e. in the ratio (r?~'i;)/(r-2>). 
Similarly the same ratio expresses the ratio of the 
resistances of and QB. Thus the existence of 
no current in the galvanometer circuit — a con- 
dition which admits of the most delicate of tests 
— implies that the lesislances of the four branches 
AP, AQ, PB, QB foim a simple proportion, any 
one forming the fouith proportional to the other 
three properly taken. Two equal lengths cut off 
from a uniform wire liaA'C equal resistnnees. Let 
them be the branches AP, AQ. Lot PB be the 
standard ohm. Then, by adjusting the length 
of a given Aviie till no current flows through the 
galvanometer, we obtain a ccqiy of the ohm, accu- 
rate if the resistances AP and AQ are really equal 
to each other. 

fl'lie resistance of metals increases with temi>ora- 
ture ; and this has led to the construction of what 
is known as the platinum thermometer, in which 
the resistance of a nlatinum wire, as indicated on 
a specially designed Wheatstone biidge and gal- 
vanometer, gives at once the tompcratuie of the 
Avire, and therefoie of the region Avheie the Avire is. 
lleceiitly Kamerlingh Oimes has found that at 
the teniperature of liquid helium the condueting 
pOAA’cr 01 meicuiy, lead, and tin becomes suddenly 
so great as to render the resistance piactically zeio. 
When the metal is in this condition of supra- 
coiiductance, its conductance becomes maikedly 
diminished Avhen it is placed in a strong magnetic 
field greater than a certain critical value. In other 
Avords, Avlien the resistance has become zero at a 
temperature of 2° or 3® Absolute, U recovers its 
finite value Avhen the metal is placed in a strong 
enough magnetic field. That is to say, the in- 
fluence of the magnetic field on the metal at very 
low temperatui es is the same as a rise of tempera- 
ture; both influences increase the resistance. 

In non -magnetic metals at ordinary tempeiatures 
the effect of the application of a magnetic (leld is to 
inciease the resistance or diminish the conductance. 
This is particularly in evhlerice wdien the magnetic 
lines of force are transverse — that is, at right angles 
to the direction in Avhioh the resistance is being 
measured. In the case of nearly all substances the 
change of resistance is very small, and is appreciable 
only in fairly strong magnetic fields. In the case 
of bismuth, hoAvever, the change of resistance in a 
transverse magnetic field is comparatively laigej 
and the phenomenon has been utilised in the con- 
stmetion of a convenient apparatus for measuring 
strong magnetic fields. It consists of a flat spiral 
of bismuth, which when inserted into a strong mag- 
netic field like the air-gap of an electro- magnet 
measures by its change of resistance the intensity 
of the transverse magnetic force. 

The effect of magnetism in changing resistance 
is much more strongly marked in the magnetic 
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metals, iion, nickel, and cokalfc; and tlieie is the 
fuither peculiarity that iu a transverse field the 
resistance of these metals is, in general, diminished, 
and not incieased. When the magnetic force is 
applied along the direction in •which the resistance is 
being measnied, the resistance is, however, increased, 
as in tlie case of the non-magnetic metals. These 
phenomena have not as yet been -wliolly explained 
in terms of the electron theory of conduction. 

The electiical resistance of substances is also 
affected by mechanical strain ; but the effects are 
veiy small, and although of great interest in con- 
nection with electiical theory, they have no practical 
applications. 

We^ have already seen that the passage of an 
electiic current means a loss of electric energy. 
What becomes of this energy — i.e. into what other 
form is it transformed? — is a question which requires 
to he answered. It was early recognised that the 
electiic current and electiic discharge had a heating 
effect on the conductor along which the current 
flowed or the discharge took place; and in 1840 
Joule piiblieslied the important result that ‘when 
a cunent of voltaic electricity is propagated along 
a metallic conductor, the heat evolved in a given 
time is proportional to the resistance of the con- 
ductor multiplied by the square of the electiic 
intensity.’ The heat so evolved fully accounts for 
the electric energy lost. Suppose we have an 
electromotive force* E driving a cuirent C through 
a lesistance R. E is the measure of the work done 
iu transferring unit of electricity along the channel. 
Now C is the amount of electricity transferred in a 
second of time. Hence the product EC measures 
the work done per second by the electromotive 
force ill driving the current 0. But by Ohm’s Law 
EC = RC2; 

and this is the very quantity which Joule showed 
appeared as heat in the wire. 

If a veiy thin wire forms a part of a circuit, it is 
there that we shall best observe the effect of the 
heating. For the heat evolved per unit length of 
any conductor is directly as the resistance — ^i.e. 
inversely as the cross-section. But with the circuit 
all of one material, the rise of temperature is 
directly as the heat evolved and inversely as the 
mass heated ; and the mass per unit length is 
directly as the cross-section. Thus the rise of 
temperature is inversely as the square of the cross- 
section — ^i.e. inversely as the fourth power of the 
diameter. 

This is the principle of construction of the in- 
candescent electric lamp, now so common a source 
of illumination (see Electeio Light). A thin fila- 
ment of carbon is made to glow by the passage of a 
powerful current along it. To prevent the ‘ burning ’ 
away of the carbon in air, it is enclosed in a her- 
metically sealed glass vessel quite empty of oxygen. 

So long as we are dealing with metals or simple 
conductors like carbon, the currents derived from 
the Baniell cells in the circuit do not appreciably 
change in value from the first instant onwards for 
several hours. If the currents are powerful enough, 
there will he slight diminution dunng the first few 
minutes, due to the heating of the conductors ; for 
the resistance of nearly all metals increases with 
rise of temperature. But thiL effect will not in 
general be appreciable. 

A very different set of phenOxUena confionts us 
when we introduce into the circuit a conductor like 
a solution of sulphuric acid, or of any sulphate, or 
indeed any ordinary chemical compound, either in 
solution or in a state of fusion. Such conductors 
can transmit currents only at the expense of their 
constitution ; or, in the words of Faraday, in them 
‘the power of transmitting the electricity across 
the substance is dependent upon their capability 


of suffering decomposition. ’ Such substances — the 
whole terminology of the subject was intioduced in 
1834 by Faraday — are called electrolytes ; the con- 
ductors by which the current enters and leaves the 
electrolyte, the electrodes; and the whole piocess 
by which chemical compounds are decomposed by 
means of electric cmrents is named electrolysis. 

Take, for example, a dilute solution of sulphuric 
acid nearly filling a glass vessel. Dip into this 
electrolyte two platinum stiips, some little distance 
apart and not touching. These aie the electrodes ; 
and it is important in such an expeiiment to choose 
as electrodes materials for which the electrolyte 
has no chemical affinity. In this respect platinum 
is, over all, by far the most satisfactoiy. Now 
connect the one platinum strip to one pole of a 
Daniell cell, and the other to one of the terminals 
of the galvanometer. The other terminal of the 
galvanometei and the other pole of the cell may he 
connected at will, so as to complete the ciicuit. 
When in this way the circuit is completed, a 
current will be observed flowing through the gal- 
vanometer ; but this current will veiy soon become 
extremely feeble, and, even 
though it may not altogether 
vanish, will pioduce no con- 
tinuous decomposition of the 
fluid. Let now a second 
Daniell cell he added as shown 
fig. 18, where B is the 



battery of two Daniell cells, 

G is the galvanometer, and 
C is the electrolyte. Then Fig. 18. 

the galvanometer will indi- 
cate the existence of a pionounced current, which 
during the first few moments will fall consider- 
ably oelow its oiiginal intensity, but will ulti- 
mately reach a steady value. At the same time 
small bubbles of gas will appear at the surfaces 
of both electrodes, and will form steady ascending 
stieams in the electrolyte. These products, or 
ions, as Faraday called thein, may he collected in 
separate vessels, as shown in fig. 20, where the 
gases accumulate at the top of test-tubes inverted 
over the electrodes, gradually pushing out the 
liquid which at first filled these tubes. It will he 
noticed that the volume of gas given off from the 
one electrode is twice that given off from the other; 
so that if the test-tubes are exactly the same size, 
the one will become quite emptied of liquid when 
the other is only half -emptied. The gi eater volume 
of gas accumulates over the electrode by which the 
cunent leaves the electrolyte. When tested, the 
gas which comes off in greater quantity will be 
found to be hydrogen, and the other oxygen. In 
fact, we have here separated fioni one another the 
constituents of water — H 2 O, Thus, whatever the 
intermediate stages of the process may be, the final 
result of passing a curi*ent through dilute sulphuric 
acid is to obtain the chemical constituents of water. 

The characteristic points to be noticed here are 
that one Daniell cell cannot decompose water ; that 
when two or more are used, the current markedly 
falls off in intensity during the first few moments 
and that, when the current has become constant, 
steady streams of bubbles of gas ascend through 
the liquid from the surfaces of the electrodes, and 
from them only. These are some of the charac- 
teristics peculiar to electrolytic conduction; and, 
■when present, any one of them is sufficient to 
distinguish an electrolyte from a simple conductor. 

To study moie closely the second point indicated, 
take two platinum strips p, q, thoroughly cleaned 
by heating in a flame to bri^t redness, dip them 
into the electrolyte, and connect them to the 
electrometer. The electrodes being both clean, 
platinum will have the same contact electromotive 
I force with the electiolyte, so that they will be at 
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the same potential. Hence the electiouieter will 
show zero deflection. Now imt the electrolytic 
cell in circuit with the galvanometer and a battery 
of two or more Danieil cells; and suppose the 
current to flow from p to q through the electrolyte. 

Then it may he 
observed that, 
as the curient 
through the gal- 
vanometer falls 
off duiing the 
fiist stages, the 
dift’eience of 
potential be- 
tween p and q 
as measured on 
the eleotiometei 
increases. If 
we apply Ohm’.s 
Law to tiie por- 
Tig. 19. tion between 

and q, we see at 

once that the ratio E/C has considerably increased. 
This ratio, which for simple conductors measuies 
the lesistance, we shall apeak of as measuring 
the Impedance. Impedance in fact is a more 
general term, synonymous with resistance for 
steady currents through metals and simple con- 
ductois, hut including other quite distinguishable 
properties when electiolytes aie the conductors, or 
when the current is vaiiahle. 

After the current has become &tead5^ let the 
circuit he bioken. The galvanometer needle will 
swing back to zero ; but the electrometer needle 
will swing back only a certain distance, and then 
continue slowly and more slowly back towaids 
zero. Thus, after the current from the battery has 
ceased to flow, the electrodes in the electrolytic 
cell remain at different potentials, and will lemain 
so for a piolonged period. This phenomenon is 
called the Polarisation of the Electrodes. From 
being in a state of electrical identity these elec- 
trodes have been brought, simply through the 
agenejr of a current, into a condition of electrical 
dissimilarity. In other words, the electrolytic cell 
has virtually become a voltaic cell ; the electrodes 
have become poles at differ ent potentials. 

Let now the polarised cell be joined up in circuit 
with the galvanometer— i.e, let a wire be set in 
where the battery at first was. The electrode p 
being at a higher potential than the electrode q, a 
current will now from p to q through the galvan- 
ometer, and from q to p through the cell— i.e. in a 
direction contrary to the direction of the current 
Avhich first circulated in the circuit. As this current 
flows, the deflection on the electrometer will rapidly 
fall off, until very soon the potentials of p and q 
will be practically equalised, and the current wiU 
disappear. Thus, altliough the polarisation of the 
electrodes has imparted to the elecbiolytic cell at 
first all the virtue of a voltaic cell, this virtue is 
rapidly lost when it is used as a source of current, 
for there is nothing to sustain it permanently. 

In this polarisation of the electrodes we have one 
explanation of the increased impedance of the cell. 
As soon as the cui'rent from an external source 
begins to pass through, decomposition begins in the 
electrolyte. The ions accumulate on the platinum 
elecbvoaes, which become coated with oxygen and 
hydrogen gases. They aie no longer platinum, 
platinum, dipping in an electrolyte; hut oxygeu- 
ised platinum, hydrogenised platinum, dipping in 
the same. The hydrogenised platinum, which is 
that by; which the original current left the electro- 
lyte {q in fig. 19), behaves like the zinc in au ordi- 
nary cell, but behaves like the zinc only so long as 
it is hydrogenised, and therefore oxidisable. When, 
then, the polarised electrolytic cell is included in 



a circuit otherwise free of electromotive foice, a 
short-lived ciiirent will flow at the expeu.se of the 
electromotive foice of polarisation, its energy being 
derived from the reunion with their appropriate 
associates in the water molecule of the oxygen aiul 
hydrogen clinging to the platinum electrode.s. 

As we have seen, the electrolysis of dilute 
sulphuiic acid lesults in the appearance at the 
electiodes of oxygen and hydiogeii. The oxygen is 
given off wheie the current enters the electrolyte, 
and the hydrogen is given off where the cuiieut 
leaves the electrolyte. An obvious and simple 
ex];)eriment will show that the amount of Avater 
decomposed in a given time is proportional to the 
current as measuied on the galvanonietei. Thus 
we may compare ciirients by the quantities of a 
given electioiyte which they decompose in a given 
time. Faraday’s voltameter, as shown in fig. iiO, 
intended for this purpose. As compared wiLli a 
gah'anometer, the voltameter has the obvious dis- 
advantage that it cannot measure a current at once, 
but only after the cur- 
ient lias been flowing for 
some time. Hence it 
measures only the aver- 
age current duiing this 
time ; so that unless wo 
knoAV the current to be 
very constant we cannot 
diaw blue conclusions 
fiom the indications of 
the voltameter. When, 
however, we ariaiige 
matters so that the cur- 
rent is steady, we have 
in electrolysis a conve- 
nient means of measur- 
ing a current in terms of 
a quantity of matter 
decomposed. Not only 
is the amount of any 
electioiyte decomposed 
proportional to the 
strength of current used, 
but the amounts of 
dillerent electrolytes de- 
composed by the same 
current have a definite numerical relation to one 
another— a relation ivhich Faraday showed to have 
a most essential connection with the known laws 
of chemical combination. 

Let us take, for example, three electrolytic cells 
— the first, an ordinary voltameter with dilute 
sulphuric acid as electrolyte; the second, a Y- 
shaxied tube containing fused silver chloride with a 
silver wire for negative electrode and a piece of 
caibqu for positive electrode; and the third, a 
solution of sulphate of copper Avith cox>per electrodes. 
Let these electrolytic celts be put in series, and a 
sufficiently strong current passed through them. 
In the first — the voltameter — oxygen and hy<h'ogen 
Avill collect ; in the second, chlorine Avill appear at 
the carbon, and may be collected, Avhile silver Avill 
be deposited on the silver wire ; and in the third, 
copper will be deposited on the negative electrode, 
while the positive electrode Avill gradually dissolve 
away. After the current has flowed for some 
time, measure the amounts of gases collected, and 
the amounts of silver and copper deposited. The 
last two are easily measured by simply Aveigbiug 
the electrodes before and after the process — the 
increments of mass of the silver and copper which 
acted as the negative electrodes in the silver and 
copper salts respectively giving at once the amounts 
deposited on them. Suppose, for example, that 2 
milligrammes of hydrogen and 16 milligrammeb of 
oxygen have collected in the voltameter; then it 
Avill be found that 70 '8 milligrammes of chlorine 
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have collected over and on the carbon, 216 milli- 
grammes of silver have been deposited on the 
silver, and 63 milligrammes of copper on the 
copper electrode. Now these numbers measure 
what are called the chemical equivalents of these 
substances — they are proportional to the quantities 
which enter into similar combinations. Thus, in 
hydrochloiic acid, for every 2 grammes of hydrogen 
there are 70 '8 grammes of chlorine ; in cupric 
chloride, for every 70 '8 grammes of chlorine there 
are 63 grammes of copper; and so on, right through 
all the related compounds of these substances. See 
Atomic Theoey. 

Duiing electrolysis the products of decomposition 
^pear only at the electrodes, and nowhere else. 
The electrolyte consists in fact of two groups of 
components, chemically bound together everywhere 
throughout the liquid. But the steady appearance 
of the ions at the electrodes shows tliat the two 
groups of components must be steadily travelling 
in opposite diiections through the electrolyte. 
Hence it follows that although these molecular 
groups seem to be chemically bound together 
every wheie throughout the liquid, the individual 
component groups are constantly changing their 
associates. For example, in the case of the electro- 
lysis of fused silver chloride any individual silver 
molecule is handed on, so to speak, from chlorine 
molecule to chlorine molecule till it reaches the 
negative electrode and is deposited there. At the 
same time, each individual chlorine molecule passes 
in the other direction from union with one silver 
molecule to union with the next, until finally it 
reaches the positive electrode and becomes free 
— i.e. there is constant dissociation and recom- 
bination ^oing on in the substance of the electro- 
lyte. It IS new generally believed that in every 
electrolyte there is always a certain number of free 
ions at any given instant. The individual ions 
which are free at one instant are in combination 
with their oppositely charged associates at another ; 
but on the average theie is always a certain 
numbei of both kinds of ions free. The feeblest 
electromotive force is sufficient to compel a certain 
drift of ions, which we may suppose to be convey- 
ing the current of electricity by a kind of convec- 
tion through the liquid. When the ions reach the 
electrodes, they no longer find ions of the opposite 
kind to combine with, and begin to accumulate on 
the electrodes. But for this a finite electromotive 
force is necessary; for with the accumulation of 
ions on the electrodes a reversed electromotive 
force — the so-called electromotive force of polarisa- 
tion — begins to show itself. This grows with the 
accumulation of the ions up to a certain point; 
and if the external electromotive force is not 
greater than the electromotive force of polarisation 
so produced, the current will cease to flow, or at 
least be so enfeebled as to be practically useless in 
causing electrolysis. 

The ions, as they appear at the electrodes, may 
not be the real components of the electrolyte which 
are being urged in opposite directions through 
the liquid. In the case of fused silver chloride, the 
ions are no doubt these very components ; but in 
the case of dilute sulphuric acid, we have no right 
to regard hydrogen and oxygen as the real original 
products of electrolysis. Indeed, we know by ex- 
periment that the purer the water the greater its 
resistance ; so that we have every reason to believe 
that absolutely pure water is a non-conductor and 
cannot be electrolysed. Probably the secondary 
actions which in the case of dilute acid transform 
the real original ions^ into oxygen and hydrogen 
may be somewhat similar to what is certainly part 
of the action when a solution of sulphate of soda 
is electrolysed. The components of the molecule 
Na 2 S 04 are Na 2 and SO 4 — i.e., sodium and what 


is called sulpliion. The sodium ions drift with 
the current, the sulpliion ions against it. But 
the sodium ion, when it appeals at the negative 
electiode, gives up its charge and at once acts 
chemically on the watei, forming soda, NaoO, and 
liberating hydrogen, Ha- Again, at the positive 
electrode, the sulpliion, not being able to exist in 
the flee state, breaks up into fcJOg and O ; and 
then the sulphuric 'acid is dissolved up in the 
water, and oxygen is given off. Thus, again, the 
constituents of water appear as the ions, exactly 
as in the case of the dilute acid. Here, ho\v- 
ever, the molecule of the electrolyte is not really 
NaaSO., but has so much watei united with it- 
Thus tlieie may be a direct decomposition of watei, 
as well as the sulphate of soda. Whatever the 
leal process of electrolysis, it is certain that in 
many cases secondary chemical actions quite mask 
it. These secondaiy actions do not, however, affect 
the accuracy of the law of electrolysis. What- 
ever be the apparent products of decomposition, 
these, if they can be caught and measuied, will 
appear in quantities proportional to their chemical 
equivalents. It is further evident that if one 
electro-chemical equivalent of an electrolyte is de- 
composed, it must be decomposed into components 
chemically equivalent to one another and to it. 
Hence it is enough to measure carefully the electro- 
chemical equivalent of one of the ions or products 
of decomposition. By means of a table of chemical 
equivalents we shall then be able to calculate the 
electro-chemical equivalents of given electrolytes. 
So many are the causes, both physical and chemical^ 
which tend to disturb the perfect accumulation of 
the ions on or over the electrodes that the accurate 
experimental determination of the electro-chemical 
equivalent is in certain cases a matter of great 
difficultjr. Large copper electrodes in copper sul- 
phate yield faiily good results ; but the only com- 
pletely satisfactory combination is a paiticular 
solution of nitrate of silver with pure silver eleo- 
tiodes. The electrolysis of this electrolyte is 
accompanied by an accurate transference of so 
much silver from one electrode to the other. In 
other words, the one electiode loses as much as 
the otliei gains, a degree of perfection which is 
hardly ever attained in other cases. Recent inde- 
pendent determinations by Kohlrauscli and Ray- 
leigh agree to the fourth significant figure; so 
that we may safely say that the unit of current 
known as the ampere will reduce out of a solution 
of nitrate of silver IT 18 milligrammes of silver per 
second. This, therefore, is the electro -chemical 
equivalent of silver. Now in chemical combinations 
216 grammes of silver correspond to 18 gammes 
of water and to 65*4 grammes of zinc. Hence a 
simple calculation gives *0932 milligramme as the 
electro - chemical equivalent of water, and *3388 
milligramme as the electro-chemical equivalent 
of zinc. 

The unit of current which has just been men- 
tioned, the ampere namely, is one-tenth of the 
electi'O-magnetic unit of current, which will be 
discussed farther on. Meanwhile it wTll be suffi- 
cient to indicate experimentally what magnitude 
of current the ampere is. If an ampere is passing 
along a conductor of 1 ohm resistance — say a 
column of mercuiy 106*3 centimetres long and 
1 square millimetre cross-section — the electromo- 
tive force along the conductor — i.e, the difFeience 
of potential of its ends — wTll be tlie quantity 
known as 1 volt ; and the volt is such that the 
electromotive force of a Laniell cell is about 1 *08 
volts. In connection with electric lighting, these 
units — the volt, the ampbre, and the ohm — are in 
univei-sal use. 

Intimately connected with electrolysis is the 
theory of action of the ordinary galvanic or voltaic 
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cell. For, whenever such cells are being used for | 
the production of electric currents, there are going 
on within them chemical actions essentially electio- 
lytic. Take, for example, the Daniell cell with 
its copper and zinc plates dipping respectively in 
solutions of copper and zinc sulphates. When the 
cell is closed, the cuiTent flows externally from the 
copper to the zinc, and internally from the zinc 
through the zinc and copper sulphates to the copper. 
The electrolysis of these electiolytes is a necessity, 
with the result that the zinc is gradually dissolved 
away, and copper deposited on the copper electiode. 
The net chemical result is the removal of copper 
from the sulphate and the substitution of an 
equivalent of zinc. But this chemical reaction is 
accompanied hy the liberation, as heat, of a certain 
amount of energy. It is this eiieigy which is the 
source of the electric energy when the replacement 
of copper by zinc in the sulxihate is effected in the 
particular arrangement known as the Daniell cell. 
Now, according to Thomsen’s determinations of 
heats of combination, the consumption of 1 gramme 
of zinc in a Daniell cell means the evolution of 
8053 gramme - degiees — i.e. an amount of heat 
that would raise 8053 grammes of water I** C. in 
temperature. Hence the consumption of an electro- 
chemical equivalent of zinc — i.e. *3388 milligramme 
— means the evolution of 2*728 gramme- degrees of 
heat. This, then, is the energy which is associated 
with the production of one unit of electiicity. To 
reduce it to dynamic units we must multiply l>y 
the factor 4 2 x lO"^, which is the number of units 
of energy equivalent to the heat required to raise 
the temperature of 1 gi amine of water 1® C. Thus 
WG find 1 *146 X 10® as the energy which a Daniell cell 
liheiates per second when it produces a curient of 
1 ampbre. If E is the electiomotive force asso- 
ciated with this unit current, then E measures the 
work done per second by the current ; and assum- 
ing that this is the energy liberated in the cell, we 
find E=1'140 X 10® electro-magnetic (C.G.S.) units 
of electromotive force — i.e. 1 *146 volts, according to 
the definition of a volt. This is slightly higher 
than the real value of the electromotive force of a 
Daniel! cell, but it is close enough to warrant the 
conclusion, first enunciated by Kelvin (1851), that 
the electromotive foice of any electro -chemical 
apparatus is, in absolute measure, equal to the 
dynamical equivalent of the chemical action that 
takes place during the passage of unit current for 
unit time. There are many cases of galvanic com- 
binations for which this principle fails to a degree 
which cannot be even approximately referred to 
errors of experiment. Soiire other principles, either 
ehemical or physical, must he involved. 

We are now able to see why it is that one Daniell 
cell cannot effect an electrolysis in which the 
constituents of water appear as the ions. It is 
simply because the heat developed in the formation 
of an equivalent of water by direct union of its 
constituents is about half as great again as the 
heat evolved in the combustion of an equivalent 
of zinc in a Daniell cell. Hence to decompose an 
electro-chemical equivalent of water requires more 
energy than is supplied by the combustion of an 
electro-chemical equivalent of zinc in the cell. 

Tire gener'al principle here indicated may be 
stated thus : A current i flowing through a given 
electrolyte decomposes i electro-chemical equiva- 
lents in unit time. But this requires a definite 
amount of work done, which we may write ie, 
where e measures the work which must be done to 
decompose one electro-chemical equivalent. Hence 
the energy of the current must be at least &i, or, in 
other woids, e measures in absolute measure the 
smallest electromotive force with which distinct 
electrolysis can be effected. 

All the phenomena which accompany simple 


electrolysis are encountered in the action of gal- 
vanic cells. The poles, like the electrodes, become, 
or tend to become, polaiised. This is especially 
the case in single-11 aid cells, in which the appa- 
rent electromotive foice very markedly diminishes 
during the first few moments of action, due io the 
reversed electiomotive foice of polarisation produced 
by the accumulation of the ions on the ])oles. In 
the so-called constant elements, such as the Daniell, 
the Bunsen, or the Grove, all of wliich are double- 
fluid cells, the ion is either of the same iiatuie as 
the pole at which it appeals, or is dissolved in the 
fluid so as not to accumulate. B^^ such means the 
electromotive force is kept fairly constant so long 
as the strengtlis or characteis of the solutions do 
not greatly alter. The chief conditions to lie ful- 
filled by cells which are to yield strong steady 
ciu*rents aie (1) small i>olaiisatioii, (2) a plentiful 
supply of electrolyte, (3) a small resistance. This 
last condition is obtained by using large surfaces 
for the electrodes, which aie opposed to each other 
as closely as the aiTaiigenients of the cell will 
pei mit. 

The difliculties of measuiing the true resistance 
of electrolytes, and therefore of galvanic cells, have 
already been touched upon. We must here con- 
fine oui selves io the chief results which exjieriment 
has established. As compared with metallic con- 
ductors, the specific resistance of electrolytes is 
very great. Then, again, rise of tciiipeiatnrc* dimin- 
ishes the lesistance of electrolytes, whereas, except 
for selenium, phosphorus, and carbon, it increases 
tlie resistance of simple conductors. Finally, in 
the case of solutions in water of such compounds 
as sulphuric acid, nitric acid, sulphates, chloiides, 
nitrates, and so on, there is in general a definite 
solution which conducts better than any other 
solution of the same substance — i.e. a deiinite 
percentage composition which is associated with a 
niiniuium specific lesisfcauce. In all cases a con- 
dition of infinite resistance is approximated to as 
the solution is taken weaker and weaker ; and in 
some instances (sulphuric acid, for example) the 
same condition of infinite resistance is hiiite<l at for 
infinitely strong solutions— i.e. for the pure noii- 
hydratecl substance. 

The polaiisatxon of the electrodes during elec- 
trolysis has within the 20th century acquired a 
great piactical importance in connection ^\ith the 
construction of secondary batteries or aocniiiu- 
lators. An accumulator is simply a polaiised 
electrolytic cell capable of suppljdng a steady 
cuirent for a lengthened time. Theoretically, t)f 
course, all polarised electrolytic cells are accumu- 
lators; but usually the currents they sux>}>]y aie 
short-lived and feeble. It was not till 1800 that 
Plante constructed an accumulator which could 
supply a really efficient current. The Plants 
secondary cell is formed hy the electrolysis of 
dilute acid with lead electrodes. ^Yith sufficiently 
strong currents, the result of the electrolysis is 
that the positive electrode becomes covered with 
peroxide of lead (PbOg), ,while lead accumulates 
in a spon^ form on the negative electrode. When 
the polarisation has been carried on to a sufficient 
Extent, the cell is said to be charged, and it will 
be found to have all the properties of a true gal- 
vanic cell of low resistance and fairly high elec- 
tromotive force (about 2 volts). On being closed, 
it will supply a current sufficient to keep a thin 
wire glowing for several hours. At the same time, 
the peroxide of lead will become reduced to a 
lower oxide, and the spongy lead will be oxidised, 
while the sulphuric acid present gives rise to other 
reactions. During the greater part of the dis- 
charge of the cell the electromotive force remains 
very constant, and only begins to diminish as the 
depolarisation approaches completion. When the 
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<jliargecl cell has thus, tliiough use, lost nearljr all 
its accumulated electrical energy, it is put ‘into 
ciicuit witli a primary source of current energy and 
re-cliarged. The modifications of coiisti uctioii intro- 
duced by Eaure in 1881 gave a gieat impulse^ to 
the development of accuuiulatois as a practical 
source of electrical energy. Instead of using 
merely lead sheets as electrodes, Faure covers 
them fiist Avitli a layer of minium or led lead. 
With these as electrodes the electrolysis of dilute 
sulphuiic acid is effected, the result being, as 
before, the formation of peroxide of lead at the posi- 
tive electrode or spongy lead at the negative elec- 
trode. Re-chaigiug from a prime source lestores 
the peroxide of lead and the spongy lead as in the 
first charging. As part of the recent development 
in electric lighting, the efficiency of accumulators 
has been greatly increased ; and they aie now 
largely used as the direct source of power. A 
battery of Bunsen or other cells may be used for 
charging purposes ; hut if the wasteful voltaic cell 
had been our only piime source of electric energy, 
the secondary cell could never have assumed the 
practical importance it has. It is because we can 
generate electric energy dynamically and economi- 
call; 3 ^ that we find a use for the accumulator, 'which 
is simply an aiiangemeiit for the storage of so 
much electrical energy in a form convenient for 
future purposes. 

Of all the thermct/ effects produced by currents, 
the Joule Effect is the most conspicuous and by far 
the most important. But there are other thermal 
effects which are associated with the transference 
of electricity, and which are readily distinguished 
from the Joule effect by what is known as their 
reversible character. Thus the Joule effect always 
means a rise of temperature in the conductor 
whatever the direction of the current through it j 
whereas these so-called reversible effects mean a 
rise of temperature -when the current passes in the 
one direction, and a fall when it passes in the other. 
If at any part of a circuit, in which a current is 
flowing, a fall of temperature is observed, we are 
probably safe in regarding this cooling effect as 
one of these reversible effects. We may test this 
directly by^ reversing the current ; hut occasionally 
the conditions of the experiment may prevent tire 
application of this test. Thus in some cases a 
galvanic cell, in circuit with a large external resist- 
ance, is found to cool. Since the current due to a 
given galvanic combination nrust always flow in 
the same direction through the cell, it is impossible, 
of course, to apply the test of reversal. Other gal- 
vanic cells, again, when similarly joined up with a 
high external resistance, are found to rise in tem- 
perature under conditions in which the true Joule 
effect is inappreciable. Such thei'mal effects seem 
to be true reversible effects; and upon them 
Helmholtz based his explanation of the apparent 
failure, in many instances, of Kelvin’s dynamical 
theory of the electromotive force of a battery ( see 
above). In most cases the electromotive force is 
smaller than what the chemical reactions imply ; 
but in some it is greater. In the former there is 
intiinsic heating in the cell ; in the latter there is 
cooling — exactly the relations which the principles 
of energy req[uire. For, as in the latter case, if the 
electrical energy generated is gi eater than the 
chemical energy supplied, it must borrow heat from 
the surrounding substances to make up its surplus 
energy. The further fact that those cells, wdiich 
either heat or cool of themselves, have electro- 
motive forces which vaiy with temperature points 
to these being truly reversible thermal effects. An 
electromotive force which grows with tenmerature 
is associated with a cooling effect in the cell as the 
current is flowing, while an electromotive force 
which diminishes with rise of temperature is associ- 


ated with a heating effect. This must be so ; for 
ill all cases of transformations of eneigy, the final 
effects leact so as to resist the changes that lead to 
them. We iind simple applications of the same 
dynamic piinciple of reaction in the other reversible 
thermal efiects of electiic currents. These aie 
intimately connected with the subject of theimo- 
electricity, which we shall now discuss. 

Thermo-electricity dates fiom 1821, when Seebeck 
discovered that a current was geneiated in a circuit 
composed of copper and antimony, when the junc- 
tions weie at different tempeiatnres. With a 
sufficiently delicate galvanometer, the same pheno- 
menon may be shown not only with any two 
different metals, hut also with the same metal 
in two diffeient conditions. Thus a sti etched, 
twisted, or (if possible) magnetised wiie will 
give thermo-electric currents with a piece of the 
same wire which has not been so treated. Slight 
impurities cause distinct changes in thei mo- electric 
properties ; indeed, thermo-electric currents may 
often be obtained in a circuit of two wires, which 
no other physical or even chemical test can differen- 
tiate. The fundamental fact of thermo-electricity 
is that, in a circuit built of two or move different 
conductois, a cuiient is in general geneiated when 
one junction at least differs in tern pel ature from 
the others. For the sake of definiteness, consider 
a circuit of the two 
metals iron and 
copper, with their 
junctions at A and 
B, and with a deli- 
cate galvanometer 
included for the 
measuiement of a 
curient. If A and 
B are at different 
temperatures, a 
cuirent will in 
general be set up 
in the ciiciiit ; and 
for moderate tem- 
peratures up to Fig. 21. 

250° C. or so, this 

cuirent will flow fiom coppei to iron through the 
waimer junction, and from iron to copper tlirougli 
the colder junction. Now this current i must 
deiive its energy, ei^ fiom some source; and the 
only source that exists is the heat which is 
available in virtue of the unequal distribution of 
temperature. In virtue of thermal conduction 
and radiation, the tendency is towards an equalisa- 
tion of temperature, the warmer junction losing 
heat, and peihaps the colder junction gaining 
heat. But if this heat is also being partly diawii 
upon to sustain an electiic current, the equalisa- 
tion of temperature will be hastened because of 
this transformation into electric energy. Hence 
we should expect the thermo-electric current to 
be associated with, at any rate, a cooling effect 
at the warmer junction. That such an effect 
really does exist was established experimentally in 
1834* by Peltier — hence the name Peltier Effect. 
He showed that heat is absorbed or evolved at the 
junction of two different metals across which any 
cuiTent is made to pass ; and that if the direction 
of this current is the same as that of the thermo- 
electric current that would be produced by heating 
the junction, the effect is absorption of heat--i.e. 

! cooling; and vice versd. Thus, in a copper-iron 
circuit at moderate temperatures, the ^ theitno* 
electric current is associated with a cooling effect 
at the warmer junction, and a heating effect at the 
colder junction 

The Peltier effect is defined as the heat absorbed 
by the passage of unit of electricity in the pioper 
direction across the junction; or othermse, the 
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lieat absorbed per second by the passaj^e of mut 
current. Let p be the Peltier eliecl at the wanner 
junction of a theiino-electiic ciicuit, and^y its value 
at the other junction. Assinning that tiie Joule 
and Peltier effects are the only thermal accompani- 
ments of a thermo-electric current % we find for the 
whole amount of heat absorbed the quantity pi\ 
and for tlie whole amount of heat evolved 
where r is the resistance of the circuit, and where 
the heats are estimated in dynamic units. If we 
•suppose these to be the only transformations of 
energy involved, we have at once ' 

pi = p'i -P r^® or p - p>' ~ 

In the latter equation, the difference of the Peltier 
effects appears as the electromotive force a.ssociated 
with the current i. Prom this point of view the 
Peltier effect is to be regarded as an abrupt change 
of potential at the junction of the two metals. 

Thus we may suppose thermo-electric currents to 
be explained in terms of tlie Peltier effects, regarded 
as electromotive forces at the junctions.^ But the 
striking phenomenon of thermo-electric invei-sioii, 
discovered by Gumming in 1823, nccessitateft, as 
Kelvin first showed, the supposition of other than 
Peltier effects for a satisfactory explanation of 
theniio-electuc currents. Take, for example, the 
copper -iron circuit, keep the one junction B at a 
steady temperature of, say, 10® ( 3 ., and rai.se the 
temperature of the other junction A steadily and 
indefinitely from 10® C. to about a dull red "heat. 
As the temperature of A rises, the cui'rent setting 
from copper to iron thi'ough A will incieaso to a 
maximum, then decrease to zero, and finally become 
reversed. The temperature at which this maximum 
current is obtained is a definite temperature for a 
given pair of metals, being quite independent of 
mie temperature of the other junction. It is called 
the Neutral Point. If, within the range of a few 
degrees, the temperature of the one junction is as 
much above the neutral temperature as the tem- 
perature of the other junction is below it, there is 
no current. For copper-iron the neuti*al point is 
about 275° C. ; for zinc-iron, about 210® 0. ; for 
cadmium-iron, about ICO® C. ; and so on. By an 
m-rplication of the second law of Tliermo-dyiiamics, 
Thomson (Kelvin) in 1851 showed th.at the existence 
of the thermo-electric neutral point in the case of 
two metals like copper and iron required the exist- 
ence of reversible thermal effects other than the 
Peltier effect. In this way he was led to the dis- 
covery of the Thomson Effect, or the reversible 
thermal effect which accompanies the passage of an 
electiic current along a wire of varying temperature. 
For example, when a current passes from cold to 
hot in copper there is absorption of heat ; while 
heat is evolved if the current passes from hot to 
cold. On the other hand, for iron, things are just 
reversed; cooling is associated with the current 
that flows from hot to cold, and heating with the 
current that flows from cold to hot. The Thomson 
effect is said to be positive in copper, and is 
therefore negative in iron. Cadmium, zinc, silver, 
gold, nickel between the temperatures of 250° C. 
and 310® 0., and iron above a dull red heat, have, 
according to Tait’s experiments, their Thomson 
effects also positive. Platinum, palladium, potas- 
sium, sodium, cobalt, nickel below 200® and above 
320®, and probably iron again above a bright red 
heat, are examples of metals having negative 
Thomson effects. The exti*aordinary change of 
sign in the Thomson effect, which Tait discovered 
to exist both in nickel and iron at certain tempera- 
tures, is an extremely interesting phenomenon, and 
seems to he connected with other properties peculiar 
to these magnetic metals — such as their loss of 
magnetic susceptibility and the manner in which 
tbeir electrical resistances change with temperature. 


In compaiisoii with the electromotive foices of 
voltaic cells, the electiomotive forces that can l)e 
obtained with thermo-electric circuits are veiy 
small. Thus coppei-iron with one junction at 
275'’ C,, and the other at 0° C., has an cloctio- 
niotive force of only *0022 volt. The electio- 
motive force of an iron-nickel pair with junctions 
at temperatures 0“ C. and 200® C. is *008 volt ; and 
the electromotive force of a bismuth-antimony pair 
with a difference of temperatuie of 50'’ C. is about 
•005 volt. Bismuth and antimony are, because 
of their high mutual thermo-electromotive force, 
oidinaiily employed in the constuiction of tlie 
theimopile, a valualile iiistuiment for indicating 
and niea.suriiig small vaiiations of temperatuie. 
It con.%ists of alternate strips of bismuth and 
antimony form- 
ing a continuous 
zigzag cliaiii, as 
indicated in fig. 

22. They are 
arranged in com- 
pact form so that 
the successive 
junctions alter- 
nate, now on this 
.si<le, now on that 22. 

bide, forming two 

plane faces looking opposite ways. If a source 
of heat is hi ought opposite to the one face, the 
junctions ending there are heated by radiation, 
wliile the alternating junctions on the other face 
remain at the tempeiatnie of the air. 

Returning now to Oersted’s discovery of 1820, 
let us trace the development of electro-magnetism 
and the closely associated group of phenomena in- 
cluded under the term Magneto-electricity. 

Ampbre, starting fiom Oersted’s oliservation^ of 
the action of an olcctiic current on a neighbouring 
magnet, showed that the essential properties of 
magnets could l>e demonstrated by means of coils 
of whe along which currents were passing. ^ In 
short, every current has associated witli it a 
magnetic field, the distribution of whoso lines of 
force depends on the form of the circuit convoying 
the current. See Magnktism for the simpler 
illustrations of Ampere’s laws. In all cases the 
lines of foice associated with an electric current 
form closed curves which the current tlneads. In 
the neighhourhood of a straight wire conveying a 
current the lines of force run in concentric ciicles 
round the wire. If the wire is curved the lines of 
force become crushed together on the concave side 
of the wire and drawn apart on the convex side ; 
and if the wire is made into the form of a closed 
plane curve— a circle, for example— every line of 
force will pass perpendicularly across the plane 
space within the circle. The one which ^ passes 
through the centre will he stiaight, and will puss 
1 to infinity along the axis of symmetry. All the 
others will form closed curves embracing the ciicuit, 
those which pass nearer to the centre within the 
circle extending to farther distances in the space 
outside. Such a circular circuit is, in fact, tlie 
nucleus of a magnetic field, which at distances 
great compared to the diameter of the circle is 
veiy similar to the field associated with a bar 
magnet set at the centre of the circle and per- 
pendicular to its plane. Anipbre proved that a 
small plane circuit was, as regards its magnetic 
effect at distant points, identical with a small 
magnet whose magnetic moment was proportional 
to the product of the area of the circuit and the 
strength of current flowing round it. If we place 
ourselves in front of the circuit so that the cuirent 
appears to be flowing clockwise round it, the 
northern magnetic aspect of the circuit is on 
the farther side. 
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Fig. 23. 


Ampere also showed that the magnetic effect of 
a closed circuit conveying a current could he 
calculated according to the following rule. Each 
small element, ds^ of the circuit, with current C 
flowing through it, may he supposed to produce 
at a point distant r from the element, and lying in 
a direction making angle d with the element, a 
magnetic force which is ec^ual to Cifo sin and 
acts in a direction perpendicular to the plane con- 
taining r and ds. The vector sum of all the forces 
due to the elements which build up the circuit is 
the magnetic force due to 
the circuit. Attention must 
be paid to the sense in which 
each elementary force acts. 
Thus in the figure it is clear 
that the forces at P due to 
ds and ds* must he oppositely 
directed. The sim^est way 
to determine the direction 
is to remember that the lines of force due to 
a straight current circulate right-handedly with 
reference to the direction of the current. In the 
figure the force due to Ods is towards the farther 
side of the paper, and that due to Qds' is towards 
the nearer side. 

Let us apply the rule to find the magnetic 
force due to a circular circuit at any point in its 
axis of symmetry. Let the circle he perpendicular 
to the plane of the paper, 
and let OP be the axis of 
symmetry. Let us suppose 
further that, as viewed from 
P, the current C in the cir- 
cuit is circulating clockwise. 
According to Ampere's rule 
Fig. 24. the magnetic force at P 

due to the element at A is 
perpendicular to AP, and since the element itself 
IS perpendicular to AP so that sin B equals unity, 
the value of the force is CdsjAP^, and the com- 
ponent of this along PO, where 0 is the centre of 
the circle, is 

Gds OA _ Ctfe a 
^ AP rs • 



Every element of equal length will give the same 
value of the force. Hence the whole force along 
PO due to the whole circuit is 2TCa®/r3, The 
components of the forces at right angles to PO 
obviously balance ; hence 27rCa®/r® is the measure 
of total resultant force. The force at O, the centre 
of the circle, is 27rCa®/a®=27rC/a. 

Thus the unit current flowing in a circular cir- 
cuit of unit radius will produce a magnetic field 
of value 27r or 6*2832 at its centre. We are thus 
able to measure currents in terms of the same units 
in which we express magnetic forces. The unit of 
current just defined is called the electro-magnetic 
unit. Its value depends on the definition of magnetic 
force, and may be regarded as based upon the law 
that two magnetic poles of strength m and m' repel 
each other with the dynamic force where r 

is the distance between the poles. More generally 
in a medium of magnetic peimeahility the law 
of force is See Magnetism. 

As already stated, the electrostatic unit of charge 
is defined in terms of the law of force and 

the electrostatic unit of current will be the current 
produced when unit cliarge passes in unit time. 
There are thus two distinct ways of defining units 
of current and of charge — viz, the electro-magnetic 
and the electro-static. When a given current is 
measured in both units, it is found that the electro- 
magnetic unit of charge contains a very large 
number of electrostatic units of charge, and that 
this number is identical with the number which 
measures the velocity of light. For example, if the 
174 


fundamental units are the centimetie, gramme, and 
second, and if the electro-magnetic and electrostatic 
units are expressed in terms of these fundamental 
units, then it is found that the electro-magnetic 
unit contains almost exactly 300 million electro- 
static units. Now 300 million centimetres or 
300,000 kilometres per second is very approximately 
the velocity of light. 

There are various experimental methods for 
determining this ratio of the two units. It will 
suffice to indicate one of the simplest in theory. 
Let a condenser of known capacity K be charged 
to potential V, both numbers being given in electro- 
static measure; and let this charge KV be dis- 
charged through a galvanometer of suitable type 
producing a deflection of measurable magnitude. 
If the electro-magnetic constant of the galvanometer 
is known — i.e. the magnetic field produced in its 
heart when unit current flows through it — the charge 
KV can be expressed in electro-magnetic measure. 
The number so obtained divided by the electro- 
static measure KV gives the ratio lequired. This 
conclusion that the ratio of the two units of electric 
charge is the velocity of light was one of the 
foundations on which Maxwell built his brilliant 
hypothesis that light is an electro-magnetic pheno- 
menon. We shall return to this farther on. 

The action between an electric current and a 
magnet is mutual. When the coil is fixed, as 
in the earlier forms of galvanometer, the magnet 
moves. But it is sometimes more convenient to 
allow the coil to move and keep the magnet oi the 
magnetic field fixed. Thus in Ampere’s electro- 
dynamometer the magnetic field is established in 
the heart of a fixed coil, within which is suspended 
a movable coil capable of turning about a vertical 
axis. The coils are arranged with their axes at 
right angles to one another. The same cun*ent is 
then passed through both, and the strength of the 
current measured in terms of the deflection of the 
movable coil, the turning effect of the magnetic 
field being balanced by the torque due to the bifilar 
suspension of the movable coil. Kelvin’s Ampfere 
Balance is constructed on the same principle, the 
main difference being that the electro -magnetic 
action on the movable coil is balanced by the couple 
due to a weight which can be slid along a horizontal 
lever suitably graduated. 

I In his Siphon Recoider for recording telegraphic 
signals along the first Atlantic cable, Kelvin used 
as his galvanometer a light coil suspended in the 
strong field between the opposing poles of a power- 
ful magnet. The axis of the coil was adjusted at 
light angles to the magnetic lines of force. When 
a small cuirent was passed through the coil, the 
coil at once responded by a rotation to one side or 
the other according to the direction of the current. 
D’ArsonvaTs galvanometer is constructed on exactly 
the same lines, the movable part being a light coil 
set in a strong magnetic field. 

In all such cases each element of the cuirent may 
be regarded as acted on by a force which diives it 
in a direction perpendicular to the current and to 
the lines of force of the magnetic field in which it 
lies. We may calculate the whole force acting on 
a circuit placed in a magnetic field by supposing 
that each element Cds is acted on by a force equal 
to CdsB. sin where H is the magnetic force at the 
region occupied by and 6 is the angle between 
Cds and H. The direction in which Cds is urged 
has the same relation to the rotation by which Cds- 
may be made to lie along H as forward motion has 
to the clockwise rotation of a right-handed sciew. 
This rule can be easily deduced from the equivalent 
statement that parallel currents attract each other 
and oppositely directed currents repel. 

Let a vertical wire hang within the air-gap of a 
» powerful electro-magnet, and let it be connected up 
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SO as to become when desired a part of a circuit 
conveying an electric current, when the current 
is allowed to pass, the portion of the wire in the 
strong field will be diiven at right angles to the 
lines of force and parallel to the opposed faces of 
the poles of the electro-magnet. By an ingenious 
arrangement in which the electro-magnetic force 
urging the wire to the side was balanced by gravi- 
tational forces brought into play by the motion of 
the wire, Kelvin showed how to measure powerful 
magnetic fields when a know-n current was passed 
along the wire. Conversely, when the field is 
known the displacement of the wire will be a 
measure of the current. This is the principle of 
the String Galvanometer, which is much used in 
physiological investigations. 

In 1831, six years after Amphre had presented to 
the world the complete theory of electro-magnetism, 
Faraday made the discovery which opened up the 
vast realm of magneto -electricity — i.e. the pro- 
duction of electric cm rents by magnetic changes. 
In 1847 Helmholtz showed that the fundamental 
fact of magneto-electricity could be deduced as an 
illustration of the Conservation of Energy from the 
facts of electro-magnetism. 

Imagine a closed plane circuit conveying a current 
to be set with its plane parallel to the lines of force 
of a magnetic field, and let it be capable of free 
rotation about an axis perpendicular to the lines 
of force. If left to itself the circuit under the in- 
fluence of the electro-magnetic force will at once 
begin to turn so as to set its plane perpendicular 
to the magnetic field. It will swing round towards 
this position with increasing kinetic energy. To 
account for the energy we must assume either 
that the voltaic cell or other original source of 
electromotive force is drawn upon more briskly 
while the circuit is moving, or that the current 
itself is diminished in intensity as the circuit swings 
round. It is the latter supposition which falls in 
line with Faraday’s discovery. With a sufficiently 
sensitive galvanometer included in the circuit this 
fall off may be observed. Not only so, but if the 
circuit contains no original source of electromotive 
force, and if it is then moved mechanically from 
parallelism with the lines of force towards the 
position of perpendicularity, a current will be 
observed to flow in the circuit while the change is 
being made. This current is called an induced 
current, and exists only while the number of lines 
of magnetic force which pass through the circuit is 
altering. 

Change in the magnetic field relatively to a 
circuit may be made in a variety of ways — e.g. by 
approach of a magnet with one pole nearer to the 
circuit than the other, by withdrawal of the magnet 
again, by approach or withdrawal of the circuit 
from a pole of a magnet, by starting a current in a 
neighbouring coil and so establishing a magnetic 
field in the region occupied by the circuit, by suit- 
ably moving the circuit in the neighbourhood of a 
coil carrying a current, and so on. In all such, 
cases the induced current is sustained by an electro- 
motive force which at each instant is equal to the 
rate of change in the number of lines of magnetic 
force included by the circuit. 

In many practical applications the magnetic 
change is made to take place abruptly, and what 
we obtain is a rapidly vaiying electromotive force 
which within a very short time rises to a pro- 
nounced maximum and falls off to zero. The result 
is a correspondingly short-lived electric flux or dis- 
charge of electiicity round the circuit, the measure 
of the flux being the ratio of the total change in 
the number of lines of force embraced by the circuit 
to the resistance of the circuit. What is considered 
here directly is not the electromotive force, hut the 
successive values of the rapidly changing electro- 


motive force summed up through a short interval 
of time. Following the analogy in dynamics, we 
may call this time-integral of the electromotive 
force the electromotive impulse. Then, just as the 
electromotive force is numerically equal to the pro- 
duct of the resistance and the current, so the electro- 
motive impulse is numerically equal to the product 
of the resistance and the electric flux. 

The electric flux may be measured experimentally 
by means of a ballistic galvanometer or a flux- 
meter. In the most familiar form of ballistic 
galvanometer a slow-swinging magnetic needle is 
suspended, as free as possible from retarding forces, 
in the heart of a closely wound coil. When a short- 
lived electric flux passes round the coil the momen- 
tary magnetic field acts on the needle and gives 
it a sudden rotation about its suspending fibie. 
Before the needle has appreciably left its original 
position of equilibrium the acting magnetic field 
has ceased, and the needle swings to a limiting 
position through an angle in terms of which the 
magnetic impulse can be expressed. The needle 
immediately swings back again towards and through 
the zero position. 

In Gassiot’s form of flux-meter the D’ Arson val 
type of galvanometer is made use of. The delicately 
suspended rectangular coil moves with its veitical 
strands in the air-gaps formed between a central 
cylinder of soft iron and the concentrically shaped 
poles of a strong magnet. The arrangement is 
illustrated diagrammatically in 
fig. 25, in which the central pillar 
of iron is shown by a circle 
embraced by the semicircular 
lines repiesenting the poles. 

The straight lines drawn dia- 
metrically across the central 
pillar represent the uiiper hori- 
zontal strands of the coil whose Fig. 26. 
vertical stiands pass down 
through the air-gaps on each side. The mechanical 
details of the suspension of the coil need not be 
considered here, as all we aim at is the illustration 
of electro-magnetic and magneto-electric theory. 

When a current flow's along the vertical strands, 
downwards in one and upwards in the other, the 
electro-magnetic forces generated will act on the 
vertical strands and drive the whole coil round in 
one or other direction. On the other hand, if no 
current is flowing at first in the coil, and if the 
coil is compelled % some external means to move 
round the axis of suspension, an induced current 
is at once produced in the coil due to the fact that 
the vertical strands are cutting across the lines 
of force. In accordance with the general law of 
energy, this induced current is opposite in sense to 
the current which if supplied to the coil would 
make the coil rotate in the same direction. Hence 
the electro-magnetic action of the induced cunent 
is such as to resist the motion which has generated 
it; and very quickly the coil is brought to rest. 
In virtue of this damping action automatically 
produced by the coil moving in the magnetic field, 
there is nothing resembling the free swinging about 
a position of equilibrium such as characterises the 
motion of the needle in the earlier form of ballistic 
galvanometer. The greater the angular momen- 
tum with which the suspended coil is started, the 
further will it rotate before the damping action of 
the induced current brings it to rest. This initial 
I angular momentum is proportional to the electric 
flux which has passed momentarily through the coil. 
Before the coil has well started the original electric 
flux has ceased to flow ; but the coil continues to 
swing round, cutting across the lines of force. The 
induced currents generated by this motion react 
upon the coil, which is quickly brought to rest 
after being deflected through an angle determined 
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by the initial angular momentum—ie. by the 
original electiic flux. From that position the coil 
slowly creeps back towards the true zero, being 
retarded by induced currents generated by the 
motion. 

Some of the phenomena just described illustrate 
what is known as Lenz’s Law — viz. that the 
electro-magnetic effect of the induced current le- 
sists the magnetic change which has produced the 
current. Thus, when a magnet is made to approach 
end on towards a coil, the current induced m the 
coil will be such as to repel the nearer end of the 
magnet. On withdrawal of the magnet, the induced 
current will flow round the circuit so as to attract 
the nearer end. Again, let us place two coils close 
together, say the one lying within the other, and 
let matters be so arranged that a cuirent may at 
will be sent through one of them. Then, at the 
instant at which this current begins to flow in 
what is known as the primary circuit, an associated 
magnetic field is generated, and round the other 
or secondary coil an electiomotive impulse will act 
equal to the change in the number of magnetic 
lines of force included in the circuit. The electiic 
flux accompanying the creation of this electromotive 
impulse will set round the secondary circuit in a 
direction opposed to that of the current in the 
primary circuit. The secondary current lasts only 
during the process of change, and is practically 
instantaneous, vanishing as soon as the primary 
current becomes steady. If now the piimary 
circuit is made discontinuous, so that the circuit 
ceases to flow round the ciieuit, the associated 
magnetic field vanishes, and there acts round the 
secondary circuit an electromotive impulse equal 
and opposite to the electromotive impulse which 
acted when the primary current was established. 
This is the principle of the Induction Coil (q.v.), 
an indispensable piece of apparatus in the study of 
the effects of induced currents. 

An ordinary galvanometer included in the 
secondary circuit will show equal and opposite 
deflections when the primary is first made and then 
broken. When the primary cui rent is established 
and broken in rapid alternation, these equal and 
opposite induction fluxes will follow each other so 
rapidly that the galvanometer needle will remain 
practically unaffected. There will be an initial 
temporary deflection accomplishing the first estab- 
lishing of the primary, and an equal and opposite 
temporary deflection when the current is finally 
broken; but no definite deflection between times, 
simply because the rapidly alternating induced 
fluxes balance as regards their effect on the gal- 
vanometer needle. 

When the secondary circuit is not completely 
closed by a continuous chain of conductors, but is 
interrupted by an air-gap, a different set of pheno- 
mena will be observed. Provided the field estab- 
lished by the primary is strong enough, an electric 
spark will pass across the air-gap at the instant at 
which the primaiy current is broken ; but no spark 
will be observed at the instant the piimary circuit 
is made. Thus when, by means of an interrupter 
such as is familiar in most forms of induction 
coil, the primary current automatically makes and 
breaks itself in rapid alternation, the sparks across 
the air-gap occur in rapid succession, but only at 
the instants of the breaking of the primary. The 
reason for this may be brie^ expressed as follows. 
Before a spark can pass in air, the electrodes which 
are the opposing ends of the secondary circuit must 
be at a definite difference of potential, whose 
value depends on the length of the air-gap, the 
forms and condition of the opposing conducting 
surfaces, and the pressure of the air. This necessary 
minimum difference of potential is produced by the 
variation in the magnetic field, and only when this 


yaiiation is sufficiently rapid will the accompany- 
ing electromotive force attain a high enough value 
to produce the spai-k. Consider now the typical 
arrangement of primary and secondary coils as 
shown in fig. 26. The more nearly coincident the 
secondary coil is with the piimary, the greater 
will be the electric 
flux induced in the 
secondary for a given 
electiic cuirent in 
the primary ; and at 
the make of the 
primary the induced 
current in the sec- 
ondary sets round in Pig. 26, 

the ‘Opposite diiec- 

tion. But a similar induction takes place in the 
primary itself at the instant the current is started ; 
and its effect as observed is to retard the giowth 
of the primary current, which takes a shoit but 
finite and measurable time to attain its full 
value. 

On the other hand, when the primary cuirent is 
broken the interval of time during which the 
magnetic change takes place is much shorter than 
when the cuirent is being established, the rate of 
change attains a higher value at some moment 
of this interval, and the corresponding induced 
electromotive force reaches a higher momentary 
intensity. The electromotive impulse round a 
closed secondary circuit has the same value at 
make and at break of the primaiy ; but at the 
break the impulse goes through its successive 
values more quickly, and therefore touches a higher 
value of electromotive force. Consequently when 
an air-gap is introduced the greater intensity reached 
by the electromotive force at the more abiupfc 
break is able to overcome the insulating power of 
the air. This at the more gradual make of the 
primary the induced electromotive force is unable 
to do. 

The self-induced electromotive force when a 
current is being established in a coil is evidenced 
simply in the retaidation of the growth of the 
current to its final steady value. But when the 
continuity of the circuit is bioken and the current 
is made to cease, the self -induced current at break 
shows itself as a distinct spark at the point where 
the circuit is broken. Should an iron -cored electro- 
magnet be included in the circuit, so that the lines 
of magnetic induction are greatly increased, the 
self -induced spark becomes correspondingly intense. 
This self-induced flux, or ‘extra current,* as it is 
sometimes called, establishes a momentary magnetic 
field within the circuit at the very instant the 
original field due to the steady current is disap- 
pearing with that steady current. But this rapid 
rise-and-fall in the magnetic field does not affect 
the total value of the induced electromotive impulse 
round a neighbouiing secondary circuit. It affects 
the law of progression in the successive values of 
the electromotive force which build up the impulse. 
The value of the electromotive impulse which 
produces a spark across the air-gap of an inter- 
rupted secondary ciicuit depends entirely upon, 
and is numerically equal to, the number of lines 
of magnetic induction which have disappeared on 
the breaking of the piimary circuit. But the form 
of the discharge depends on the other elecfciical 
properties of the circuit — viz. its lesistance, capa- 
city, and self-inductance. This last-named quan- 
tity is measured by the number of lines of magnetic 
force included in the ciicuit when unit current flows 
round it. A similar quantity is the mutual in- 
ductance of two circuits, which is measured by the 
number of lines of force established within one of 
the circuits when unit cuirent flows round the 
other. These coefficients of self and mutual in- 
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duction depend entirely upon the geometrical foims 
and relative positions of the two circuits. 

To illustrate how the form of the discharge 
depends on the vaiious electrical constants of the 
circuit, it will suffice to describe the simplest case, 
fiist worked out by Kelvin, then Professor William 
Thomson, in 1853. He showed that under certain 
conditions the discharge of a cliarged Leyden jar 
or other condenser was periodic. That is to say, 
the oiiginal potential difference between the two 
coatings does not simply fall off to zero in a con- 
tinuous flux in the same direction like a flow of 
water from a lake to the sea-level. On the contrary, 
the discharge comes with such a rusli that it over- 
shoots the zero-mark, like a pendulum swinging past 
its lowest position. After a short but measurable 
interval of time the coating at fiist positive becomes | 
negatively charged, and the coating at first nega- 
tive becomes positively charged. The difference of 
potential, in short, changes sign, reaches a maxi- 
mum in the other direction, and then dischaiges 
the Leyden jar back again towards the original 
state of matters. 

Suppose we have a U-shaped tube with a stop- 
cock at the bend which we may open or shut at 
will. Let it first be shut, and let water be poured 
into the one limb. When the stop-cock is opened 
the water will rush through and begin to fill the 
other limb. The levels of the water in the two 
limbs will rapidly approach equality, but because 
of the momentum of the moving water the equality 
of level will be overshot, and the water wdll not 
come to rest in the U-tube until after a few oscilla- 
tions of level in each limb. This is analogous to a 
periodic oscillatory discharge. If, however, we use 
gl 3 ?’cerme instead of water in the U-tube and carry 
out the same experiment, the equality; of level will 
be reached without any appreciable oscillation. The 
glycerine, on account of its viscosity, will gradually 
and with increasing slowness fill up the originally 
empty limb after the stop-cock is opened. This is 
analogous to an aperiodic discharge. 

In this hydrokinetic experiment we see that the 
character of the motion which follows a disturbance 
is fundamentally influenced by the physical pro- 
perties of the fluid, the motion being periodic or 
aperiodic according as the viscosity is small or 
gieat. Similarly the discharge of a condenser may 
be oscillatory and periodic or non-oscillatory and 
aperiodic according to the electrical constants of 
the condenser and the associated conductors. As 
Kelvin first showed, when a condenser of capacity 
C is discharged through a coil of resistance K and 
self-inductance L, the period of the oscillatory dis- 
charge is given by the expression, 

oJ /T 

/'YLC iL? J4L/C-RS‘ 

When the quanitites C,R,L are such that the 
expression under the square-root is negative, the 
period becomes imaginary, and the discharge is non- 
oscillatory. That is, when R'-* is not less than 4L/C 
the discharge is aperiodic, and the potential differ- 
ence between the two coatings of the condenser or 
Leyden jar diminishes continuously towards zero. 
But when R^ is less than 4L/C the discharge is 
oscillatory and the period is given by the expression 
shown above. Suppose, for example, that the con- 
denser is a Leyden jar, and that the internal coating 
is positively cliarged. Then after half the periodic 
time measured by the formula the inner coating 
will have acquired a negative charge, in another 
half-period a positive charge, and so on. While this 
alternation in sign of the opposite charges on the two 
coatings is proceeding the amount of the difference 
of potential at every half -period diminishes. In 
other words, the discharge is oscillatory with rapidly 
diminishing amplitude. 


We have seen how Maxwell, led by various con- 
siderations, came to the conclusion that light was 
an electro-rnagnetie phenomenon, transmitted as a 
vibratoiy motion through the ether. If this hypo- 
thesis be conect, it should be possible to obtain 
electro-magnetic waves differing from light waves 
only in their wave-length and periodic time. The 
ractical realisation of this, first distinctly suggested 
y Fitzgerald, and shortly afterwaids biilliantly 
carried out by Hertz, depends upon the theoiy of the 
periodic discharge which has just been explained. 
Not only did Hertz construct a convenient vibrator, 
blit he solved the problem of constructing what 
might be termed an ‘electric eye’ — i.e. a form 
of apparatus sensitive to the influence of electro- 
magnetic waves. Knowing what the period of his 
vibrator was, he formed a simple circular circuit 
with a tiny air-gap, which for electio-magnetie 
variations had the same period as the discharge of 
the vibrator. In other words, the receiver or detector 
was ‘ in tune ’ with the vibrator ; and, in accordance 
with the principles of resonance, when the receiver 
was placed suitably in the line of propagation of the 
electric disturbance it responded to these hy show- 
ing small sparks acioss the tiny air-gap. 

Hertz’s early form of detector was soon superseded 
by more delicate foims, the most familiar being of 
the tj^pe which Oliver Lodge cjilled ‘coheier.’ It 
was discovered by Branly that the electrical resist- 
ance of a column of metallic filings loosely piessed 
together becomes greatly diminished when electro- 
magnetic radiation falls upon it. To restore the 
original resistance of the column it is sufficient to 
sh^ce the filings. When the coherer forms part of 
a circuit which includes a galvanometer and battery, 
the arrival of an appropriate electro-magnetic dis- 
turbance diminishes the resistance of the coherer, 
causing a greatly increased current in the coherer 
circuit, with a corresponding increase in the galvan- 
ometer deflection. 

By use of the coherer or other delicate detector 
many of the results obtained with considerable 
difficulty by Hertz can be readily demonstrated, 
such as the reflection and ref i action of electro- 
magnetic waves, their polarisation, and the speed 
of their propagation. In these respects they bebave 
in practically the same way as waves of light ; and 
thus the physical similarity of the two kinds of 
wave motion, the optical’ and the electrical, is 
practically established. 

The vibrator is an arrangement of small capacity 
attached to the secondary coil of an induction coil. 
The spherical knobs of the vibrator are brought to 
a suitable distance from each other, and across this 
air-gap the secondary circuit of the induction coil 
is discharged. The primary circuit is provided with 
an automatic make and break, the result being that 
a torrent of spai’ks passes across the air-gap. But 
every spark is an oscillatory discharge, whose period 
is practically determined by the expression 27r/LC, 
the term R®/4L^ being made negligible in comparison 
with 1/LC. Each spark is therefore the source of a 
short succession of electric waves which are pro- 
pagated through space. If these waves reach in 
sufficient intensity the position of a coherer suit- 
ably arranged in circuit with battery and galvan- 
ometer, the coherer will show their presence by 
momentarily increasing in its conductance and 
allowing a current to pass through a galvanometer 
or other instrument for indicating its presence. 
This is, in fact, the basis of the method of wireless 
telegraphy, which Marconi and others have de- 
veloped with great success during recent years; 
see Telegeaph. 

One of the most important uses of the induction 
coil is to produce electrical discharge in air or other 
gases at greatly reduced pressures; see VACiruM 
Tube and R5ntgen Rays. The remarkable pheno- 
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mena associated with electric discharge thioiigh 
vacuum tubes have been to a large extent success- 
fully co-ordinated in terms of the modem election 
theory. The underlying hypothesis of this theory 
is that electricity consists of distinct charges asso- 
ciated definitely with particles or coipuscles. Of 
these some are charged negatively, some positively, 
being distinguished as negative and positive elec- 
trons respectively. It has been found possible to 
co-ordinate many phenomena on the assumption 
that each electron is the nucleus of an electric field 
in virtue of its charge, and a magnetic field in 
virtue of its motion. Any electron in motion will 
be influenced by both the electric force and the 
magnetic force at the point of space occupied. 
Broadly stated, the interaction between moving 
electrons and magnetic fields is the same as that 
between current elements and magnetic fields ac- 
cording to the laws established by Ampere. 

We pass from the case of the current elements 
to that of moving charges by substituting for the 
element Ods the product, ev, of the charge e into 
its speed v. Thus the magnetic force at distance r 
due to the electron is ev sin^/r^ where d is the 
angle between r and the direction of motion of the 
electi on. Also the electro-magnetic force acting on 
the electron when placed in a magnetic field, in 
which (f) represents the angle between the magnetic 
force H and the velocity of the electron, is evB. sin 
driving the electron at right angles to the magnetic 
force and to the direction of motion of the electron. 

In the electron the charge e is associated with a 
mass m / and any force acting on the charge e will 
produce an acceleration depending also on this 
mass. 

These three connected quantities, the charge of 
the electron, its velocity, and its mass, aie linked 
together by electric and magnetic relations, from 
which it has been found possible to estimate their 
values. To show how this may be done, consider 
the case of a discharge througli a gas at very low 
pressure, such as may be obtained in a Crookes’s 
vacuum tube. The experiments to be described 
prove that the kathode rays may be regaided as 
consisting of streams of negatively electrified par- 
ticles discharged from the kathode through the 
enlarged dam space. Their average straight 

course through this space is indicated by the posi- 
tion of the fiuorescent patch, db, on the wall or the 
vacuum tube where the particles impinge. Now if 
this stream of electrified particles is subjected to a 

transverse electric 
field or to a trans- 
° verse magnetic 

field, the fluores- 
cent patch shifts 

Fig. 27. its position, indi- 

cating a deflection 
of the kathode rays. The direction of this deflec- 
tion under either of the applied fields named is such 
as would occur if the kathode rays were composed 
of negatively electrified particles. There seems to 
be, indeed, no escape from the conclusion that these 
rays consist of negative elections repelled from the 
kathode with high velocities. The velocities are 
not all the same ,* for it is observed that when theie 
is deflection the fluorescent patch becomes more 
extended than when there is no deflection. This is 
immediately explained by the consideration that 
under the influence of a transverse electric or mag- 
netic force of given magnitude the more quickly 
moving particles suffer less deflection. 

Let us suppose that the kathode rays are pro- 
jected horizontally from left to right, and that two 
insulated plates are placed in the tube, the one 
above and the other below the stream of kathode 
rays. When these are brought to different poten- 
tials, the upper plate being, say, at the higher 



potential, a downward electric force, F, will be 
established. The upward action of this electric 
force upon a negative election of charge, e, will 
be Fe. 

Now apply a magnetic field by means of oppos- 
ing poles of a strong electro-magnet placed the one 
in front of, and the other behind, the vacuum tube. 
The magnetic lines of force will pass hoiizontally 
across the kathode rays, and if suitably directed 
will deflect them downwards. The value of the 
deflecting force on each electron will be Hev. By 
proper adjustment of the vertical electric field, F, 
and the transveise horizontal magnetic field, H, 
we may obtain a balancing between the effects of 
these forces, in which case we shall have 
Fe = Hev, oi u = F/H. 

The balancing will be indicated by the non-exist- 
ence of any deflection of the fluorescent patch oi 
of either limit of it. By such experiments the 
velocity of the electrons constituting the kathode 
rays has been pioved to vary from about 20,000 to 
50,000 kilometres per second, or, on the average, 
about one-tenth of the velocity of light. 

The velocity, v, having been determined, it be- 
comes a comparatively easy matter to measme 
the latio of the charge to the associated mass in 
each electron — i.e. e/m. This is done by measuiing 
the deflection under the influence of only one of 
the fields, either the electi ic or the magnetic. _ The 
more convenient foice to use is the magnetic, for 
not only is it more easily sustained, but it can be 
measured with greater accuiacy than is possible in 
the case of the mectric field. 

Let the magnetic force act horizontally and 
transversely on the horizontal stream of elections. 
The acting force B.ev is always at right angles to 
the direction of motion, and must equal the centri- 
fugal force niv’^IVf where r is the radius of the 
circular path which will he described by each 
electron it the speed is not changing. Hence 
= Hev, or ejm = v/Hn 

The radius r is determined by measurement of the 
deflection D in a distance x, being given to a suffi- 
cient approximation by r = x^l2T>. See fig. 28. 
Thus Vy H, and v 

being known, the ■ 5 > , 

ratio elm is deter- » 1 . J. 0 

mined. In the case 
of a kathode dis- 
charge in a rarefied 

gas, this ratio e/m is found to remain practically 
the same whatever the nature or pressure of the 
gas, although the speed v may, as noted above, 
vary within fairly wide limits. Expressed in 
electro-magnetic units, the value of e/m is about 
18 million. 

By such experiments we realise that the daik 
space round the kathode is filled with streams of 
negative electrons projected from the kathode with 
velocities varying from a sixteenth to a sixth of 
the velocity oi light. 

Let us now consider the behaviour of the positive 
electrons. From the analogy of electrolysis we 
should expect them to be moving from the anode 
towards the kathode. The most effective method of 
demonstrating their presence is to provide an escape 
for the positive electrons by a fine channel which 
perforates the kathode and passes hack behind it. 
The experiments are difficult to make, and the 
results are complex and not easy of interpretation. 
But the one undoubted fact is cleaidy established 
that the speed of the positive electron is much less 
than that of the negative electron. The ratio ejm 
for the positive electrons has many values, with a 
superior limit of 10,000. Since the charges on the 
negative and positive electrons are equal and oppo- 
site, it follows that the mass associated with the 
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positive electron is at least 1800 times the mass 
associated with tlie negative electron. 

It has been noted that in kathode discharge the 
ratio e/m has much the same value for tlie negative 
electron, whatever the nature of the gas lilling the 
vacuum tube. It is quite otherwise with the posi- 
tive electrons. For them the ratio ejm varies 
through wide limits, and depends upon the nature 
of the gas through which the discharge is passing. 
Tlie electric discharge through gases may^ be coin- 
pared with the process of electiolysis in liquid 
conductors. In the latter case the complex mole- 
cule is split into two ions, the positive and the 
negative, which travel in opposite directions 
through the liquid, and which convey the charges 
that constitute the current. In electric discharge 
tlirough gases, the molecule of the gas is dis- 
sociated into a negative electron having a small 
mass and a positive electron whose mass is very 
slightly less than the mass of the original undis- 
sociated molecule. These move in opposite direc- 
tions in the electric field between the electrodes. 
Under the influence of the electric force in the 
neighbourhood of the kathode, the negative elec- 
trons, in virtue of their small mass, acq^uire a high 
velocity ; and on the average the velocities ac- 
quired by the positive and negative electrons in 
tlie same electric field will be in opposite direc- 
tions, and will be approximately inversely as the 
associated masses. This conception gives a general 
explanation of the broad features of the phenome- 
non of the electric discharge through gases, but 
there are many subsidiary features which are not 
easy of co-ordination in terms of the simpler forms 
of the electron theory. 

According to the view here presented, it is not 
the gas itself which conducts electricity. The dis- 
charge through a vacuum tube is really an electric 
convection, and the whole evidence goes to show 
that the negative electron is the important and un- 
changing agent. Each negative electron carries 
the same electric charge, and has the same associ- 
ated mass— so long, at any rate, as the velocities 
are not too great, in order to measure this charge, 
e, on each electron, we must in some way estimate 
the number of electrons, n, which are involved in 
transferring a measuied total charge, ne, to a suit- 
ably aiTfinged conductor. 

Now electrons may be produced by other means 
than by electric discharge through gases. For 
example, the Rbntgen Rays (q.v.), which originate 
at the glass wall of a vacuum tube as a result of 
the impacts of the electrons, have the property of 
producing electrons in the air through which they 
are passing. The Rontgen rays, by their action 
on a non-dissociated or neutral molecule of a 
gas, causes dissociation, and the gas becomes 
what is called ‘ionised’ — i.e. filled with electrons 
which make the gas act like a conductor. When 
a charged gold-leaf electroscope is placed in this 
ionised gas it rapidly loses its charge, whether 
that charge be positive or negative. The charged 
electroscope attracts towards it electrons of oppo- 
site charge, and the mating of these opposite 
charges produces a state of neutrality. 

Having in this way ionised a mass of air, Sir 
J. J. Thomson caused the positive electrons to he 
attracted towards a conductor having a known 
negative charge. The diminution of the charge 
gave the measure of the total charge on the posi- 
tive electrons. The negative electrons left in the 
air had therefore a total charge of the same numeri- 
cal value. This determined the product ne. 

In order to measure n, the number of electrons 
present. Sir J. J, Thomson made use of an ingeni- 
ous modification of the method of dust-counting 
as employed by Dr John Aitken. In his well- 
known experiments on the formation of clouds, 


Aitken proved that in saturated air which is being 
slightly cooled, say, by expansion in an air-pump 
receiver, fogs are formed by the water condensing 
as small drops on dust particles ; and he showed 
how the number of dust particles in a cubic centi- 
metre of air could be measured by counting the 
drops collected on a glass surface. When no dust 
particles exist in the air, the cooling is unaccom- 
janied by bhefoimation of fog. At a later date, 
lowevei, C. T. R. Wilson showed that when the 
cooling is sudden and considerable, fogs may 
again be pioduccd in dustless air, but only when 
the air is ionised. In other words, electrons act 
as nuclei, round which small drops of water 
condense in saturated pine air when the air is 
cooled by a sudden expansion. Each diop of 
water, as soon as it is foimed round an electron, 
begins to fall, soon attaining what is called its 
limiting terminal velocity wdien the weight of 
the drop is just balanced by the resistance of 
the air. Now Stokes showed long ago how the 
size of the drop could be measured in terms of 
this terminal speed ; and Sir J. J. Thomson, by 
observing the rate of descent of the upper paitof 
the cloud formed in the negatively ionised air en- 
closed in a vessel and cooled sufficiently by expan- 
sion, was able to calculate the size of the drops. 
But the whole amount of vapour changed into 
liquid could be estimated from the fall in tenipeia- 
ture of the saturated air. Hence the number of 
the diops became known, being simply the ratio 
of the whole amount of condensed vapour to the 
size of each drop ; and since each drop corre- 
sponded to one electron, the number of the elec- 
trons also became known. 

Thus the number of electrons being known and the 
whole charge ne, the value of e, the charge on each 
electron, is also determined. It is found that the 
negative electron has the same charge whether it 
is derived from ionised air, hydrogen, oxygen, or 
carbonic acid. Not only so, but it is tlio same 
value of charge as that found associated with the 
negative electron in the kathode rays and with 
a hydrogen atom obtained by electrolysis — i.e. 
3*4 X 10"^ in electro-magnetic units. 

As already noted, the assumptions are that an 
electron is the centre of a field of electric force, 
and, when in motion, the nucleus of a field of mag- 
netic force. As the electron moves it carries its 
own electric field with it; and we may suppose 
that the motion of the lines of force generates at 
each point a magnetic force, and witli the mag- 
netic field so generated in the region surrounding 
the moving electron will be associated part of the 
energy. This may be compared to the hydro- 
dynamic case, in which a body moving through a 
frictionless fluid transfers kinetic energy to the 
flhid in such a manner that the whole kinetic 
energy of the system may he expressed in the form 
[m+m')vy2, where m is the mass of the body, and 
m' an additional mass depending on the density of 
the fluid and the form of the body. 

Now a similar expression can be obtained for the 
kinetic energy associated with a small charged 
pai-ticle in motion, and the additional mass tnf is 
found to depend on the velocity of the charged 
particle as well as upon the charge. Thus part of 
the apparent mass of an electi’on in motion is 
electro-magnetic in its origin, and possibly the 
whole mass may be so. In 1881, before the 
modem electron theory had been imagined, Sir 
J. J. Thomson proved that a charged body in 
motion experienced an apparent increase of mass, 
and that this apparent mass increased indefinitely 
as the velocity approached that of light. The 
velocity of light was therefore the highest possible 
limit to the velocity of a charged body. 

These views have received corroboration from 
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the study of the values of ejm in the case of elec- 
trons moving with higher speeds than can be ac- 
q[uired in the dark space round the kathode of a 
vacuum tube. Such swiftly moving particles of 
small mass constitute the ^-rays whicm are shot 
out from radium Avith velocities approaching that 
of light. They may be studied in the same way as 
the electrons which constitute the kathode rays — 
i.e. by measuring the deflection in a transverse 
electric or magnetic field. As first observed 
by Kaufmann, the ratio ejm diminishes by about 
one-half as the velocity increases from 240,000 to 
280,000 kilometres per second. 

As proved by the direction of their deflection in i 
an electric field, these j8-rays of high velocity con- 1 
sist of negatively charged particles. The a-rays, 
on the other hand, consist of positively charged 
particles which are also projected with high | 
velocities. The so-called y-rays, again, suffer no I 
deflection in an electric or magnetic field. They 
seem to be identical Avith the Rdntgen rays, which 
under certain circumstances coexist Avith the 
streams of rapidly moving particles. In the jS-rays, 
then, we recognise the same electrons as those 
which constitute the kathode rays. For velocities 
Avhich do not approach close to the velocity of 
light, the ratio ejm is practically the same for all 
negative electrons ; but Avhen the velocity ap- 
roaches that of light — and /8-ray particles have 
een observed with a velocity of 290,000 kilometres 
per second — the ratio ejm markedly diminishes. 
This can only be on account of the increase in the 
virtual mass. The distribution of energy in tlie 
electro-magnetic field shows that this increase has 
an electro-magnetic origin, and for lapidly moving 
electrons the greater part of the mass has this 
character. 

The mechanism of the radium atom which enables 
it to project with high velocities an apparently 
endless stream of electrons has not yet been clearly 
imagined ; but the effect of all radio-active bodies 
on the surrounding gas is the same — they ionise 
the gas so that it becomes conducting. This 
ionisation may be explained as due to the colli- 
sion of the sAviftly moving particles emitted by 
the radio-active body Avith the molecules of the 
gas which thus undergo dissociation. Free ions 
are produced in quantity, and by means of these 
the electric charge is transmitted through the 
gas. Gradually Avith the coming together of oppo- 
sitely charged ions the gas Avfll lose its ionised 
state, and become practic^ly non-conducting as at 
first. 

Ionisation may also be produced by means of 
incandescent solids. For example, when platinum 
is heated to a red heat it begins to emit positive 
ions, for Avhich the ratio ejm has various values. 
When heated to a higher temperature the platinum 
will begin to emit negative ions also, and these will 
become greatly in excess as the temperature is 
raised to a white heat- Ultimately the negative 
ions emitted are identical Avith the negative elec- 
trons of the kathode rays. 

We are thus led to conceive of a material atom 
as being built up of negative and positive electrons 
in a condition of rapid movement. W hen a negative 
electron escapes, the remaining part of the atom 
becomes positively charged. If, as in the case of 
radium, a positive electron also escapes, the atom 
is left neutral. The electrical test for the existence 
of these electrons is much more delicate than any 
other possible test, whether chemical or optical ; 
and nearly all the knowledge we now possess of 
the properties of radio-active bodies is the result of 
refined electrical tests, which were first imagined 
and applied by Sir J. J. Thomson and his Cambridge 
school. 

It is clear that if the moving electron is to be 


the fundamental assumption, magnetism is to 
be explained as the results of definite motions of 
electron streams. Ampfere, indeed, suggested that 
a magnetic molecule might be regarded as a small 
electric ciicuit. What the modern electron theory 
does is to give an insight into a possible mechanism 
for this small electric circuit. Imagine a negative 
and a positive electron to approach one another 
under the influence of their mutual attraction with 
sucli velocities as will leave them circling round 
each other somewhat after the manner of the earth 
and moon. On account of its much smaller mass, 
the negative electron Avill describe its orbit Avith 
much greater velocities than those of the positive 
election ; and the magnetic character of the system 
Avill be determined by the motion of the negative 
electron. This system is called a doublet. It Avill 
not be deflected by an electric field; and in a 
magnetic field it will behave like a small magnet 
Avhose north pole is on that side from Avhich the 
negative electron would appear to be moving clock- 
Avise. 

Moreover, such a doublet will have a certain 
periodicity, and Avill stait electro-magnetic Avaves, 
which, if the frequency is high enough, will become 
Avaves of light. The luminous rays from an incan- 
descent vapour may be supposed to be due to 
vibrating doublets, or even more complex systems 
of electrons. When a powerful magnetic foice is 
made to act upon such systems, the periodicities 
will be affected in such a Avay that instead of only 
one freqj^uency there may be sevei-al of nearly the 
same value. A single bright line in the spectrum 
of such a constituted vapour might become doubled 
or trebled. It can be mathematically shown that 
under the assigned conditions an effect of this 
kind is necessary ; and we have the experimental 
demonstration of it in the Zeeman Effect. Zeeman, 
indeed, Avas led to look for the phenomenon as a 
consequence of the electron theory as presented by 
Lorentz of Leyden. 

The existence of magnetic doublets in the kathode 
discharge has been proved by Righi. Having 
placed the kathode at one end of a long A^acuum 
tube, and the anode at the end of a shoit bianch 
tube perpendicular to it, he obtained under suitable 
conditions of pressure and of magnetic force a ^low 
discharge in the long tube, projected at right 
angles to the line joining the kathode and anode. 
This discharge Rigni has called the Magnetic Rays. 
They experience no deflection in an electric field, 
but are influenced by a magnetic pole brought near. 
The phenomena are somewhat complicated ; but 
the broad features can be explained in teims of 
electron doublets produced, probably under the 
influence of the magnetic field, in the neighbour- 
hood of the kathode. These ma^etic rays act as 
if they consisted of a stream of mectrically neutial 
bodies which were at the same time magnetic 
molecules. The simplest electrical representation 
of such a body is the electron doublet. 

In recent years an extensive literature bearing on 
electricify and magnetism has sprung up, and the modern 
electron theory is making itself felt even in the more 
elementary works. The standard works in English are 
the Experimental Researches of Faraday (3 vols. 1838- 
44-55); Kelvin's Reprint of Papers m Electrostatics 
and Magnetism (1872) ; Clerk Maxwell’s Electricity and 
Magnetism (1873; 2d ed. 1881). These, though previous 
to the introduction of the conception of the electron, had 
and stiU have a profound influence in the development 
of the science. Among the more recent works may be 
mentioned Sir J. J. Thomson’s Conduction of Electricity 
through Gases (1903) ; J. H. Jeans’s Electricity and 
Magnetism (1910); E. T. Whittaker’s History of the 
Theories of ^tker and Electricity (1910); Eutberrord’s 
Radio-Activity (1904; new ed. 1912); G. A Schott’s 
Electro-Magnetic Radiation (1912); H. R. Campbell’s 
Modern Electrical Theory (2d ed. 1913); Thomson 
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and Poynliing^s Electricity ( 1914 ). W. C. D. 'W’liexhaiu’b 
Theory of Experimental Electricity ( 1905 ; 2d ed. 1912 ) 
gives a clear account of the theo^ without demanding 
too high a knowledge of mathematics. 

For convenience of reference, we give an epitome of 
the arrangement of the article. Electrostatics takes up 
about half of the article, and is followed by Electro- 
kinematics, Electrolysis, Thermo-electricity, Electro- 
magnetism, and Electrons, in that order : 

Electrification. 

Electroscope, electrometer. 

Fundamental experiments. 

Potential. 

Equipotential surfaces, lines of force. 

Capacity ; eonceiitiic spheres. 

Specific inductive capacity. 

Instruments for generating electricity. 

Loss of energy at discharge. 

Transference of charge, current. 

Galvanometer. 

Electromotive force. 

Resistance, Ohm’s Law. 

Joule’s Law. 

Electrolysis. * 

Energy relations of voltaic cells. 

Secondary batteries. 

Reversible thermal effects of curients. 

Thermo-electricity. 

Electro-magnetism and magneto-electricity. 

Electrons. 

Electricity, Animal. See Electric Fishes. 

Electricity, Atmospheric. That the atmo- 
sphere, occasionally at least, is in a state of elec- 
trification is readily shown by the well-known 
phenomena of thmider-stoims, and that the elec- 
trical conditions found on such occasions are the 
same as that obtained in any laboratory experi- 
ment with electrical apparatus was proved by 
Fianklin in 1752 by his famous kite experiment. 
But since then it has been shown by numerous 
observations that the atmosphere is constantly in 
a state of greater or less electrification ; that it is 
sensibly electrified not only during thunder-storms, 
but also during the prevalence of calm, clear 
weather. The ^servations made on the electrical 
condition of the atmosphere have mainly been the 
determination of the potential (see Electricity) 
of the earth’s surface at a given time and place, 
or of the difference between the potential at a point 
in the air and that at the nearest point on the 
earth’s surface. The distinction between these 
two determinations may be made clear by an 
example. If, for instance, a spherical ball be 
placed on the top of a rod of conducting material 
in connection with the earth, and having been 
lifted fi’om that position by an insulated handle 
or carrier, be t&en to an electrometer, with 
which to measure its potential, we would get by 
the latter an estimate of the potential of the 
earth’s surface at the place formerly occupied by 
the rod and ball. If, on the other hand, we 
imagine a conductor placed at a given point in the 
air to become insulated, and then to throw from 
its surface portions of its mass, it would soon be 
rediiced in potential so as to be in electrical equi- 
librium with the surrounding air — ^i-e. it will 
assume the potential of the air at the point. By 
afterwards finding the potential of this conductor 
we obtain a determination of the potential of the 
air at the point, or, what comes to tne same thing, 
of the difference between the potential of the earSi 
and that of the air at the given point. 

The first of these methods was employed by 
Delmann in an extensive series of observations, 
but it has been by the second that more accurate 
observations have recently been made. It is, 
moreover, capable of being so adapted that a con- 
tinuous record by means of photography may he 
obtained. Thomson (Lord Kelvin), in his experi- 
ments in the island of Arran, employed two forms of 
this second mode of experiment. In one he used a 
burning match or spirit flame on the end of a long 


veitical insulated conducting rod ; the pioducts of 
combustion continually cany off electricity so long 
as the potential of the rod is different from that of 
the air surrounding the flame. The potential of 
the conductor is thus quickly brought to be the 
same as the air at the flame. To the lower end of 
the rod a small portable electrometer is usually 
attached, from the readings of which the difference 
between the potential of the earth and that of the 
air at the flame may be deduced. The other 
method depends on the same principle. It con- 
sists in insulating a can of water which has a long 
tube projecting from the lower part of its side. 
The can is usually placed near to and inside the 
window of a room, i\mile the projecting tube passes 
through the window. Water is allowed to trickle 
slowly from the end of tlie tube at a nozzle, 
usually a few feet from the window-sill. As each 
drop falls it carries with it a small charge of elec- 
tricity, and this goes on until the potential of the 
can is reduced to that of the air at the nozzle of 
the tube; this potential is afterwards found by 
means of the electrometer. 

Thus Thomson (Lord Kelvin) found that the 
difference of potential for a point 9 feet from 
the ground was equivalent to that of from 200 to 
400 Daniell’s cells. This represents a resultant 
force perpendicular to the earth’s surface of from 
about 22 to 44 Laniell’s cells per foot. He also 
found that the electrical conditions were subject 
to much variation, due no doubt to the motion 
overhead of electrified cloud-masses, at no great 
distance from the ground. But generally in calm 
clear weather the electrometer readings indicated 
a high positive potential, increasing so markedly 
before and during east and north-east winds as to 
be of some value in forecasting the weather. Other 
observations, chiefly in Europe, show that the 
potential of the air reaches two maxima and two 
minima each day, and that the hours of these 
maxima and minima are different for different 
seasons of the year. For instance, at Brussels, the 
two maxima in summer were found to be at 8 a.m. 
and 9 P.M. ; in winter, at 10 A.M. and 6 P.M. 

As to the causes of atmospheric electricity, many 
theories have been propounded, but most of them 
assume to begin with either some small initial 
charge of electricity in each vapour particle in a 
cloud, or some charge of electricity more or less 
permanent, on the earth’s surface. We have only 
space to mention one or two of the more notable 
speculations. One which has held a place for some 
time past is that in which the evaporation going 
on at the surface of the sea and lakes is made the 
origm of atmospheric electricity — ^that in the for- 
mation of vapour the particles assume an opposite 
charge to the mass of liquid which they leave. 
But it has recently been shown that a much 
higher temperature is remiired for such electrifica- 
tion than that which ordinarily is found in lar^e 
masses of -v^ater on the earth’s surface. Again, m 
the condensation of vapour has been sought the 
source of the phenomena ; but that it should be so 
is difficult to believe, for the very reasons which 
make the previous speculation somewhat plausible. 
Some physicists have assumed that the earth has 
a permanent negative electric charge, and that 
clouds coming in contact with mountains become 
charged. That' this may he so in special localities 
is highly probable, yet the original earth’s charge 
is not explained. Thomson ( Lord Kelvin } assumed, 
to begin with, that the lower layers of the atmo- 
sphere have a permanent positive charge, which 
is diffused by convection currents into the upper 
layers. Atmospheric electricity has also been set 
down as the result of the friction of dry air against 
moist air ; or, again, by some to the friction of the 
air in passing over the earth’s surface. But this 
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theory is discredited by the general observation 
that thunder-storms are more frequent in calm than 
in windy weather. 

The true cause of atmospheric electricity has 
therefore not yet been discovered. But if any theory 
can rationally explain a mode by which each small 
vapour particle in a cloud may become electrified, 
even with an excessively small charge, the main 
difficulty would be got over, and the rest would be 
comparatively easy. The potential of each spheri- 
cal particle is directly proportional to the quantity 
of electricity with which it is charged ; and when 
several spheres unite together to form one sphere, 
the potential of the single sphere is proportional to 
its surface, compared with the smaller particles of 
which it is composed. When it is remembered that 
the number of particles in a drop of water is 
reckoned at many thousands of billions, it is easy 
to conceive how a thunder-cloud may have a very 
hi^h potential, even although the particles may 
originally have had an extremely small charge. 

Meanwhile, it would appear that a widely 
extended series of observations on the electrical 
conditions of the atmosphere, together with experi- 
ments on a much larger scale than is usual in a 
laboratory, are necessary requisites before much 
more light can be thrown on the subject. See 
Lightning, Thundeb. 

Electricity^ Medical. The three forms of 
electricity — Static, Galvanic, and Faradic — are 
employed in medicine. 

(1) Static . — ^This form has been little used of 
late years, chiefly owing to the inconvenience and 
uncertainty of the apparatus required for its 

S ’ ction. The old frictional and even the 

machines were most uncertain in their 
action, and depended for their efficiency on various 
conditions of the atmosphere, &c. The recent 
invention of the Wimshurst machine is increasing 
the interest in the use of static electricity for 
medicinal purposes. This instrument being inde- 
pendent 01 atmospheric conditions is specially well 
adapted for occasional use. 

(2) Galvanic . — The current derived from the 
galvanic battery is largely employed in medicine. 
As in almost all cases the cun-ent requires to 
traverse the skin, the electrical resistance of which 
is high, a battery of a considerable number of 
elements is required to yield sufficient electric 
pressure. The elements usually employed are 
some form of the Leclanchd or the bichromate 
element, and batteries containing from 30 to 
60 of these are found most convenient. These 
should yield an electric pressure of from 40 to 70 
volts when in good working order. As porta- 
bility is a consideration, the cells are usually made 
smau, and as the external resistance is consider- 
able and the circuit closed for a comparatively 
short time, the smallness of the elements is not an 
objection. When, however, the external resistance 
is reduced by special appliances, and the current 
passed for a considerable period, as in the 
electrolysis of tumours, larger elements must be 
used, and those of pint or even quart capacity are 
found convenient. The battery should possess a 
collector by which the cells may be added to the 
circuit one by one ; and the larger-celled batteries 
should also possess b, rheostat ^ by which the external 
resistance may be varied with perfect gradations so 
as to avoid the transmission of shocks while the 
current is being increased or diminished. Until 
recently the only measure of the amount of 
electricify employed was the number of cells in 
the circuit. Tnis is obviously an unreliable guide. 
The electromotive force of the cells varies with the 
exhaustion of the fluid and polarisation of the 
plates, and the resistance of the external circuit 
varies with the condition of the skin as to moisture, 


vascularity, and locality, the size, distance between, 
and the polarisation of the electrodes. And as 
the amount of current passing depends on an 
absolute relation between the electromotive force 
and the resistance of the current, neither of which 
under these conditions can be known, this method 
is quite useless. The unit of current strength in 
ordmary electric measurement is the ampere. This 
is, however, much too large a unit for medical 
purposes, and the thousandth part of this, termed 
the milhamp^re^ ^ is employed. Galvanometers 
calibrated in milliamp^res are now largely made 
for medical purposes, so that when one of these 
is introduced into the circuit the exact amount 
of current passing at a given time can be 
read directly. As currents varying from 1 to 
300 milliampferes are now re^larly employed, 
the instrument should be cap^le of indicating 
between those limits. Further, the instrument 
should be as near as possible aperiodic (dead- 
beat). Such an instrament should therefore 
be included in the circuit whenever it is advis- 
able to estimate the current strength employed. 
Effects can only be compared provided we know 
the amount of current producing them, and this 
can only be determined by the milliamp^re-meter. 
The efficiency of the current depends, however, not 
only on its amount, but also on its density. This 
character depends on the diameter of the conductors 
which bring it in contact with the body. The 
current-density varies inversely as the sectional 
area of the conductor. Thus a current of 200 
milliampferes, conveyed to the body by two con- 
ductors whose terminals are 10 inches in diameter, 
may be borne with little inconvenience and produce 
little appreciable effect, but if one of the con- 
ductors be reduced to, say, 1 inch in diameter 
while the same current is passing, the density of 
the current at the electrode is greatly increased, 
the pain would be intense, and ve^cation and tissue 
destruction would follow in a very shoi-t time. 
Currents of large amount and of great density are 
thus employed in the electrolysis of tumours, &C. 

■Well-insulated flexible wires of suitable length 
are employed for conveying the current. These 
terminate in electrodes of various kinds and sizes 
according to the object in view. For ordinary 
purposes (galvanisation of muscle, nerve, &c.) 
discs, plates, or cones of brass or carbon covered 
with flannel or wash-leather are employed. For 
conveyance of large currents large pads of moist 
clay, flannel, sponge, &c., 10 or 12 or more inches 
in diameter, are employed externally, while the 
current is concentrated by a platinum or steel 
needle on the part to be affected. In all cases 
electrodes to be applied to the skin should be 
thoroughly soaked in a solution of salt in warm 
water m order to diminish the resistance of the 
circuit and the pain of the current. 

{Z) Faradic . — ^For the production of the faradic 
current a simple form of induction coil is employed. 
The primary coil of thick wire is wound round a 
tube in wmch slides a bundle of iron wire. The 
secondary coil of fine wire fits over this. In the 
best forms of instrument the strength of the current 
can be regulated both by the sliding of the iron 
bundle in and out of the primary, and also by the 
sliding of the secondary over, or off’ and away 
from the primary. The induced or faradic current 
is generated in the secondary coil only when the 
primary current begins to flow and ceases to flow, 
See Electrioitv. It is convenient to have 
attached to the induction an automatic electro- 
magnetic make -and -break, usually called the 
interrupter. The result is that the primaiy circuit 
is no sooner made than it is broken, and no sooner 
broken than it is made again. This goes on in 
rapid alternation, and is accompanied by the pro- 
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duction of induced currents, lirst in one direction, 
then in the other. Since the breaking of the 
primary is a more abrupt process than the making 
of it, the induced current at break goes through 
its successive values with corresponding rapidity, 
and has a more intense physiological effect than 
the induced current at maKe, 

Physiological Effects of the Galvanic Gurrent: (a) 
On Sensory Surfaces. — When a current of from 
10 to 15 inilliamphres is applied to the skin by 
electrodes of 1 or 2 inches in diameter, a prickling 
followed by a burning sensation is experienced, u 
the current is gradually diminished and the elec- 
trodes removed, the skin will be found to be bright 
red, showing increased vascularity. While the cur- 
rent is being dinainished it will be noticed that the 
sensation first disappears under the positive pole, 
and while being increased first appears at the nega- 
tive one, thus indicating the greater exciting effect 
of the latter, (b) On Motor Apparatus. — If a large 
sponge electrode be applied to the spine in the dorsal 
region, and a smaller conical one be applied to such 
a muscle as the biceps in the upper arm, it will be 
found that if a current of sufficient strength be 
employed, the muscle will be thrown into con- 
traction at the moment of making and breaking 
the current. The strength of current required to 
produce this effect will depend (1) on the pole 
applied to the muscle; (2) on whether the current 
is made or broken. In a state of health it is found 
that muscular contraction occurs with those con- 
ditions in the following order : ( 1 ) curient closed — 
negative on muscle ; (2) current closed — positive on 
muscle; (3) current opened — positive on muscle; 
(4) current opened— negative on muscle. Thus 
the weakest current capable of producing con- 
traction will act when the current is closed 
with the negative on the muscle ( 1 ) ; and stronger 
currents will be required to produce contraction 
under the conditions 2, 3, 4. Or conversely, if a 
muscle contracts with an opening current, the 
negative being on the muscle (4), more and more 
powerful contractions will be obtained by altering 
the conditions with the same current to 3, 2, and 1. 

Electrolytic Effects, — If a broad surface-electrode 
be applied to any part of the body and con- 
nected to one pole, and the other pole connected 
to a platinum or steel needle inserted into, say, 
a fibroid tumour of the uterus, or applied to any 
mucous sui-face, and a current of 15 to 250 
milliampferes passed, tissue in contact with the 
electrodes will be decomposed. Owing to the 
extent of the external electrode and small density 
of the current, the result here will be inappre- 
ciable, but it is very obvious at the internal 
one. Thus, if the electrode is positive, the pro- 
ducts of decomposition will be strongly acid in 
reaction (turning litmus red), and the tissue round 
the electrode win be condensed, and contract round 
it. If the internal electrode is now negative, the 
products of decomposition will be strongly alkaline 
in reaction, and the tissue will be rapidly broken 
up, a loose frothy material escaping from the 
electrode, which will move freely in a sinus formed 
by the electrolysis. The negative pole while 
liberating alkaline products has much more marked 
disintegrating influence than the positive. 

Physiological Effect of Induced Currents: (a) 
On Sensory When a weak current from 

the secondary is applied to the skin, the sensation 
is that of gentle prickling or tingling. As the 
strength of the current is mcreased the sensation 
becomes more and more painful, but has never the 
burning character of the galvanic current, (b) 
On Motor Apparatus,--^ one or both poles are 
applied to a muscle, and a single shock of sufficient 
strength sent, a single muscular contraction will 
be produced. If the shocks are repeated with 


sufficient slowness, a series of single contractions 
will follow; but if the rate of transmission is 
increased, the muscle will be thrown into a state of 
tetanus or continued contraction, the effect of one 
shock not having passed before the next has 
reached the muscle. 

Diagnostic Uses of Electricity. — Galvanic and 
faradic currents are employed in the diagnosis of 
various nervous and muscular disorders. In 
certain diseases of the spinal cord and the cerebro- 
spinal nerves it is found that the normal pheno- 
mena of muscular contraction are much altered. 
Thus it may be found that a muscle may fail to 
respond to faradic stimuli of any strength, and yet 
continue to respond to interrupted galvanic stimuli ; 
and again it may respond to galvanic stimuli in 
an order different to tliat indicated in a previous 
paragraph as normal to health. These abnormal 
phenomena are termed the * reactions of degenera- 
tion.’ 

Therapeutic Uses of Electricity. — Only the most 
general indications of these can be given. The 
static form is of value in the treatment of various 
nervous disorders — e.g. old-standing neuralgia, 
chorea, hemi-anoesthesia, hystero-epilepsy, and 
hysteria. Galvanism is used in acute neuralgias, 
such as tic-douloureux, sciatica, <&c, ; in atrophy 
of muscle following hemiplegia, diabetes, writers’ 
cramp, &c. ; in spinal irritation, chronic myelitis ; 
in the enlarged and stiffened joints of chronic 
rheumatism and rheumatic arthritis, and in 
lumbago ; in chronic pharyngitis, in glandular 
laryngitis (clergyman’s sore throat), naso-pharyn- 
geal catarrh, chronic tonsillitis ; and in other diseases 
associated with chronic inflammation and defective 
nutrition. Faradism is employed in general nervous 
exhaustion associated with insomnia, in functional 
disorders of the generative organs, in the acute 
stage of articular rheumatism, giving great relief 
to the inflamed and painful joints, in incontinence 
of urine from atony of blaader and sphincter, in 
irritable and painfal prostate, in hysterical aphonia, 
neurasthenia, &c. 

Galvanism in Electrolysis. — ^Nfovi and aneurisms 
are frequently cured by electrolysis of their con- 
tents. Needles insulated to within a quarter of 
an inch of their points are plunged into the 
tumour, and through these the current is passed. 
Coagulation takes place round the needles, and 
forms a nucleus _ round which further clotting 
occurs, resulting in obliteration of the nmvus, or 
strengthening of the walls and filling of the sac 
in an aneurism. ^ For uterine hemorrhage a current 
of 100 to 250 milliampbres is employed, a thick 
platinum wire carrying the positive current to the 
mucous membrane of the uterus, a large surface- 
electrode lying on the abdomen. The positive 
current is a powerful hsemostatic, and properly 
applied this method checks most cases of hemor- 
rhage. So also fibroid tumours of the uterus are 
treated by similar high currents applied in the 
same way. But the disintegrating effect of the 
negative pole is preferred either lying in the 
uterine cavity or introduced into the' substance of 
the tumour. Various inflammatory conditions 
both outside and inside the uterus are similarly 
treated. All these^ effects depend ( 1 ) the strength 
of the current, which is obtained by the use of a 
sufficiently large pressure (30 to 40 cells ^ 40 or 60 
volts), and a large surface external electrode which 
diminishes the resistance of the skin; (2) on the 
density^ of the^ current at the part to be affected, 
which is obtained by the use of an electrode con- 
sisting of a small platinum or steel needle. 

In conclusion, a word may be said regarding the 
much advertised * galvanic and ‘ magnetic ’ belts. 
There is no doubt that galvanic chains, such as 
Pulvermacher’s, are capable of giving a more ot 



ELECTRICITY 


ELECTRIC LIGHT 


283 


less continuous current of electricity, and it may 
be that in some cases their use has been followed 
by benefit. But the irregrdarity of their action, 
and the impossibility of directing or controlling 
the current, render their use entirely hap-hazard. 
Moreover, very troublesome ulcerations have been 
produced in the skin by prolonged contact of the 
negative pole. On the other hand, there is not the 
least evidence that the so-called * magnetic belts ’ 
have any influence whatever on the tissues or 
functions of the body. They consist of pieces of 
watch-spring, or of crinoline steel, more or less 
magnetised, sewn between la^rers of flannel or 
other material, and adapted to different parts of the 
body. It has never been shown that even powerful 
magnets have any influence on the bodily functions, 
and it cannot be believed that these appliances 
are of any use whatever. Any relief from pain 
which may follow their application is most prob- 
ably due to the heat-conserving property of the 
flannel or other material in wliidi the oits of steel 
are sewn. 

Electric Light. The electric light, like light 
from most other sources, is produced by raising a 
body to a temperature so high that some of the 
radiations it throws out have a wave-length short 
enough to affect the retina. A slightly heated 
body gives radiations of long wave-length only; 
they may be detected, as any radiations may, by 
their heating effect when they fall on an absorbent 
surface, but the eye is not sensitive to them. 
When the body is made hotter the whole energy 
of the radiations increases, but the short waves 
increase in greater proportion than the lon^ waves, 
and when the temperature is sufficiently raised the 
body begins to give out light. So long as the 
source is just hot enough to be luminous the light 
is nearly all red ; as the temperature rises there 
are added more and more of the other colours, of 
shorter wave-length, towards the violet end of the 
spectrum. In the flame of a candle or of a gas-jet 
particles of solid carbon form the luminous source : 
their temperature, which is determined by the con- 
dition that they radiate energy as fast as work is 
done upon them by the process of combustion, is 
so low as to make the red and yellow constituents 
of the light preponderate. A higher temperature 
has the double advantage of giving whiter light, 
and of giving it accompanied by a smaller propor- 
tion of non-luminous infra-red rays, and therefore 
with less expenditure of energy in proportion to 
the amount of light produced. 

One way of heating a body to a high tempera- 
ture is by forcing a strong current of elec- 
tricity to pass through it. The energy expended 
depends on the strength of the current and on the 
electromotive force which is required to make it 
pass, and this enez’gy takes the form of heat. By 
selecting a conductor which offers considerable 
resistance to the passage of the current, it is 
practicable to produce so much heat in a small 
space that the temperature reached is only limited 
by the melting or volatilising of the heated body. 

Arc Lighting .— earliest means of applying 
the electiical curient to the production of light 
was discovered in 1810 by Sir Humphry Davy, 
who found that when the points of two caibon- 
rods, to which the terminals of a poweiful battery 
were connected, were brought into contact and 
then di*awn a little way apart, the current con- 
tinued to pass across the gap, forming what is 
known as the electric arc. The electric arc (fig. 1) 
is brilliantly luminous. The points of the camon- 
rods become highly incandescent, and in addition 
the space between them is filled by a soi*t of flame, 
or cloud of particles of white-hot carbon. As the 
temperature of the arc is much higher than that 
of any ordinary flame, its efficiency as a source of 
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light is exceptionally gieat, and it is specially rich 
in highly refrangible (or shoit wave-length) lays. 
The carbon-points being exposed to the air gradu- 
ally burn away, and in addition to this there is a 
transfer of carbon particles acioss the arc from the 
positive to the negative rod, which has the effect 
of making the posi- 
tive 10(1 waste about 
twice as fast as the 
negative rod. The 
ena of the negative 
rod becomes some- 
what pointed, and 
a crater-like hollow 
forms on the end 
of the positive lod. 

As the points 
waste away the arc 
lengthens, and would 
presently break and 
the current would 
cease to pass if the 
rods weie not pushed 
nearer together. 

Should the aic bieak 
it can be re-estab- 
lished by bringing 
the rods again into 
contact, and again 
drawing them a 
little way apart. 

Arc lamps are de- 
vices for holding the 
carbon -rods, so that they are first bronght into 
contact and drawn apait, to establish or ‘siiike* 
the arc, and are then ‘ fed ’ together, continuously 
or at short inteivals, to prevent the distance 
between the points from growing too long. 

It was not until the development of the Dynamo- 
electric Machine (q.v.) as a means of producing the 
electric current economically on a large scale that 
the electiic light came to be of commercial import- 
ance. Before that, howevei*, various contrivances 
had been devised for automatically striking the 
arc and regulating its length. As early as 1847 
a lamp was patented by W. E, Staite, in which 
the carbon-rods weie set vertically one over the 
other, the upper one being held fixed, while the 
lower rod was fed up'svaids by the intermittent 
action of clockwork, which came into gear when- 
ever the current across the arc became reduced 
below a certain limit of strength through the 
lengthening of the distance between the carbon- 
points. Similar devices were proposed by Foucault 
and othei’s; but the fiist really successful arc 
lamp was Serrin’s, patented in 1857, which has 
had its main features reproduced in many later 
forms. In 1858 a lamp designed by Duboscq was 
used to show the electric light, for the first time 
at sea, from the South Foreland Lighthouse, where 
the cuirent to feed the lamp was generated by the 
large magneto-electric machine of Holmes; and 
this experiment was followed a few years later by 
the permanent establishment of electric lighting 
there and at Dnngeness and other lighthouses. 
The invention of the self -exciting dynamo in 1867 
paved the way for the development of electric 
lighting on a commercial scale. The Jablochkoff 
candle (1876), in which the arc was formed between 
the ends of a paii* of parallel carbon-rods separated 
by a layer of insulating material which was slowly 
consumed as the carbon burned down, did good 
service in accustoming the public to the new illii- 
minant, and the invention of simple and effective 
arc lamps by Brush and others brought about its 
wide adoption in 1878-79 for lighting large rooms, 
streets, and spaces out of doors. In the following 
year tlie future of domestic electric lighting was 
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seemed by tlie inlioduction of the ixjCcLnclescent 
lamp. 

The rate at which eneigy is expended in the 
electric arc is measured by the product of the 
eurienb and the electromotive force required to 
maintain it passing acioss the gap. If the current 
be mea&urea in amperes and the electromotive 
force in volts, their pioduct gives the rate of ex- 
penditure of energy in watts, and may be reduced 
to horse-poAver by dividing by 746. It is found 
that the electromotive force between the points is 
nearly constant whether much or little cuzrent is 
passing, which shows that the opposition to the 
passage of the elecjiric current across the gap is 
different in kind from the resistance of an ordinary 
conductor. However short the aic be, it lequires 
an electromotive force of from 30 to 40 volts to 
maintain it; when the aic is lengthened the 
electromotive force necessary to keep up the same 
current is increased, but not in proportion to 
the length. It is not found practicable to main- 
tain the arc with less than a ceitain ^ strength 
of cuirent. Hence the power consumed in an arc 
lamp is necessarily considerable, and tlie lamp can 
be employed to advantage only where a large amount 
of light will be serviceable. The ordinary conlimi- 
ous current arc lamps which are most extensively 
used take from thiee-quarters to one horse-power, 
anti have an illuminating effect equivalent to some- 
thing like 1000 candles. It is impossible to speak 
with any piecision of tlie candle-power of an arc 
lamp, because its light differs enormously in colour 
fiom that of a standard candle. A comparison of 
the blue rays of the ax*c with the blue rays of the 
candle will give a figure nearly three times more 
favourable to the arc than if the comparison be 
made between the red rays. 

The alternating current lamp is somewhat less 
efficient, requiring about 1T2 watts per candle. 
This is because the continual change of polarity 
keeps both carbons pointed, which lesults in as 
much light being thrown upwards as downwards. 
The temperature attained is also not quite so high, 
for the hottest point in the arc, instead of remain- 
ing stationaiy, changes its position with each 
reversal of current. On the other hand, ‘choking 
coils’ can he used in place of seiies regulating 
resistances required for direct current lamps, w'hicli 
enables the pressure at the terminals to be adjusted 
to the proper amount with a smaller expenditure 
of energy. 

In so-called enclosed arc lamps a smallei globe 
inside the usual ones practically excludes fresh air 
from access to the incandescent carbons, with the 
result that these bum away at a much slower rate, 
and remain flat-ended instead of becoming conical. 
Such aics are longer, and give a moie uniform 
illumination. The pressui e required is also gi eater, 
being some 80 volts, which enables a single lamp 
to be connected in series with only a small steady- 
ii)g resistance across 100 volt mains. The efficiency 
of an enclosed arc is, however, markedly inferior 
to that of ‘open’ arcs, the power consumption 
being about 1 *5 watts per candle with continuous 
current, and almost 3 watts per candle when the 
current is alternating. 

In 1899 Bremer produced his flaming aic lamp, 
which is easily lecognisable by its yellow tint and 
absence of shadow'. The yellow tint is obtained by 
adding certain metallic salts during the manufac- 
ture of the carbons. The entiie absence of shadow 
is because there is no lower carbon to obstmet the 
light. Both carbons are fed downwaids through 
tubes inclined at a small angle on either side of the 
vertical, and meet in an inverted cup termed the 
‘economiser,’ which shields the arc from draughts, 
limits the supply of oxygen, and acts as a reflector. 
A magnetic field is made to act upon the arc in 


Such a way as to blo^v it out into the shape of a 
fan, the electro- magnetic effect on the aic being 
fcimilai to what would be experienced by a con- 
ductoi carrying cuirent. The efficiency of these 
lamp.*? is very high, being of the order of 6 candles i 
per watt. 

Early in 1903 the Cooper-Hewilt merciny vapour 
arc lamp made its appearance. In its simplest 
form it consists of a sealed glass tube about 1 
inch in diameter and 3 or 4 feet long, according to “ 
the voltage. The tube is highly exhausted, and 
contains little else tlian mercury vapoui. The 
cuiient is led in at opposite ends of the tube 
through suitable electrodes. To start the arc, the 
tube is tilted in such a way as to cause a fine - 
thread of mercury to fiow from one end to the other. 
The light is well diffused along the whole length of 
the tube, but is of an unpleasant greenish tinge. 

A peculiar property of the meicury arc is that 
it will not persist unless the cathode or negative 
electrode is a pool of mercury, a portion of wdiich 
is kept hot or ‘ alive.’ Tliis is because the uieicmy 
cathode has to supply a continuous stream of mer- 
cury vapour which caviies the dischaige by becom- 
ing ionised. The anode or positive electrode, how- 
ever, need not consist of a meicury pool. It usually 
takes the foirn of an iion or carbon terminal con- 
nected to the leading-in wire, and so ananged that 
it is prevented from getting hot. 

To obtain a steady discharge through a lamp 
constructed on this plan it is evidently necessary 
to suiiply it with direct current, the mercury 
electiode being connected to the negative pole. 

If an alternating current is used, current can 
only pass during that phase of the current in wliich 
the mercury pool is the negative electrode and the 
iron or carbon the positive electiode. This uni- 
lateral conductivity or ‘valve action’ dependent 
upon the ditterent nature and temperature of the 
electrodes ,has made it possible to develop the 
marcury arc rectifier^ whereby a steady direct 
cuirent can be derived from a three-phase alternat- 
ing source of supply. 

In the larger sizes of mercury arc rectifier the 
glass bulb is replaced by a steel container suitably 
insulated. 

The efficiency of the mercury rectifier is high, 
the chief loss being a constant diop of about 15 
volts in the arc. Moreover, tlie efficiency is well 
maintained at light loads. As the pressui e diop 
is constant, the efficiency of the meicuiy rectifier 
shows to advantage when the d.c. voltage is high, 
such as 1500 volts, now widely used in France for 
traction purposes. 

Incandescent Lighting . — In early attempts to 
produce light by the incandescence of a heated 
conductor, wire of platinum and of other refractory 
metals was employed; but these become melted 
or disentegrated at too low a temperature to let 
them serve as efficient sources of light. Carbon- 
rods also had been used, but the matter was not 
brought to a practical issue till 1879, when Mr 
Edison (and, almost at the same time, Mr Swan) 
made lamps in which the incandescent conductor 
was a fine thread or filament of carbon, enclosed in 
a glass globe, from which the air was exhausted as 
completely as possible. The filament was originally 
formed by carbonisihg a thread of paper, cotton, 
bamboo, or other vegetable fibre; it is now more 
usually made by forcing a semi-fluid preparation 
of cellulose through a die, bending and diying the 
thread, and heating it to a veiy nigh tempeiature, 
surrounded with plumbago, in a ciucible. The ends 
of the filament are attached to short conducting 
wires of platinum, which are sealed into the globe. 
By making the filament longer or shoi*ter, thinner 
or thicker, the lamp is adapted to be used with 
more or less electromotive force, and to give moie 
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or less light. The lamp has a limited life, for the 
filament undergoes a slow process of disintegra- 
tion, which finally breaks it. As in the case of 
an arc lamp, the power consumed is measured by 
the product of the current and the electiomotive 
force or difference of potential between the ter- 
minals. In ordinary use incandescent lamps witli 
carbon filaments consume from 3 to 4 watts per 
candle of light, and last for some 1000 hours. One 
may force them to a higher efficiency by increasing 
the electromotive force, so that the temperature of 
the filament is further raised, and the light is much 
increased with the expenditure of but little addi- 
tional power. But this shortens the life of the 
lamp, and tends also to make a deposit of carbon 
particles form on the inside of the glass. 

A new departure in incandescent lighting was 
made in 1897 when Professor Nemst introduced 
the lamp which bears his name. As long ago as 
1877 Jablochkoff had discovered that the oxides of 
certain rare earths, which are non-conductors when 
cold, become conductors when raised to a high 
temperature. The filament of the Nernst lamp is 
composed of oxides of ziieonium, thorium, and 
cerium, which behave in this manner. Owing to 
its incombustible nature, there is no need to enclose 
the filament in a vacuum. To start the lamp burn- 
ing, the filament must be heated from some outside 
source, such as a Bunsen flame or ^ electrically 
heated platinum resistance coil, until its tempera- 
ture is raised to some 700® C. Curient then begins 
to flo'vvr, which by its heating effect further raises 
the temperature of the filament, thereby improving 
its conductivity and allowing more current to 
ass. At this stage the external source of heat can 
e withdrawn, while the filament, heated more and 
moie by the increasing current, quickly attains a 
dazzling brightness. As the temperature is very 
high, about 2500® C., a high efficiency is to be ex- 
pected, and tests have shown that the power con- 
sumption may be as low as 2 watts per candle. 
As the conductivity of the filament increases veiy 
rapidly with the temperature, it is found necessary 
to put a steadying resistance of fine iron wire in 
series. This resistance is designed to work at a red 
heat, and in this way a fairly constant total resist- 
ance is maintained. 

The complications necessary to piovide a heater 
which shall automatically disconnect itself when 
the lamp starts burning makes the lamp expensive 
and liable to get out of order, added to which the 
useful life of the filament is seldom more than 500 
hours. These drawbacks have seriously hindered 
the commercial success of the lamp, and the intro- 
duction of metallic filament lamps may be said to 
have led to its being almost entirely superseded. 

It had long been known that certain refractoi'y 
metals could withstand higher temperatures even 
than carbon, but no way had been found of work- 
ing these metals into fine wires suitable for lamp 
filaments. In 1903, however, means were devised 
for drawing fine wires of tantalum. Lamps employ- 
ing filaments obtained in this way have a con- 
sumption of only 2 watts per candle, and give an 
illumination approaching daylight in colour value. 
Almost at the same time a method was introduced 
for squirting filaments of osmium, the most refrac- 
tory metal known. These lamps give a white 
light, with a consumption of only 1*5 watts per 
candle. A disadvantage to this type of lamp is 
that the filaments are very fragile. 

In 1910 Messrs Siemens introduce^ incandescent 
lamps with filaments of drawn tungsten. At fiist 
they were only obtainable in smaU sizes for low 
pressures, but soon the range was extended, and 
latnps were produced of moderate candle power for 
normal pressures. These lamps take only 1 to 1*25 
watts per candle, and are capable of withstanding 


a considerable amount of rough usage and vibra- 
tion. 

In 1913 it was announced that an oiganised re- 
search conducted in the laboratories of the General 
Electric Company of America had resulted in the 
pioduction of a new metal filament lamp consuming 
only half a watt per candle. The chief peculiarities 
of the lamp are that the bulbs are not exhausted, 
but are filled with some inert gas such as nitiogen, 
and the filament of drawn tungsten is used wound 
in the form of a fairly close spiral. The high 
efficiency and intensely white light result from 
the extremely high temperature to which the fila- 
ment is raised. If such a high temperature were 
permitted in a bulb which was exhausted of air in 
the usual way, it would quickly blacken owing to 
the evaporation of the filament. The presence of 
an inert gas reduces the amount of evapoiation, 
though it has the disadvantage of augmenting the 
amount of heat conducted away from the incan- 
descent filament. In vhtue of the spiral form 
given to the filament, however, the loss of heat by 
conduction through the gas is prevented from 
seriously detracting from the enhanced efficiency 
resulting from the extremely high temperature to 
which the filament is heated. 

The claim that these gas- filled lamps only con- 
sume half a watt per candle has proved to be too 
optimistic. To obtain a satisfactory life it is 
necessary to run them at a somewhat lower tem- 
perature corresponding to a consumption of 0*65 
to 1 watt per candle-power according to size. 
Compact filaments as used in gas-filled lamps have 
decided advantages for projection work. 

The pointolite or arc-incandescent lamp forms 
an intermediary between incandescent and arc 
types. In this lamp an arc is maintained within 
a hermetically-sealed glass bulb. The light is 
emitted from a little solid ball of tungsten, so 
approaching closely to the ideal of a poinfc-source 
of light. The efficiency attained is of the same 
order as that previously quoted for gas-filled lamps. 
An important and interesting feature is the in- 
genious method of striking the arc. This is accom- 
plished by ionising the gap between the electiodes. 
The emission of ions is obtained by electrically 
heating a little rod of certain rare earths bv clos- 
ing an auxiliary starting-circuit which is inter- 
rupted as soon as the gap between the electrodes 
has been rendered sufficiently conductive to start 
the arc. 

An important difference between carbon filaments 
and metallic filaments is that the metallic filaments 
have a much lower specific resistance, and hence 
must be made longer and finer than a carbon fila- 
ment suitable for the same pressure. This requires 
that very special attention be given to the method of 
supporting the metal filaments, and makes it difficult 
to produce a satisfactory metal filament lamp of 
low candle power for high pressm*es. Another dis- 
tinction between carbon and metallic filaments is 
that the resistance of a metallic filament increases 
with rise of temperature, whereas that of a carbon 
filament falls. The result is that the brightness of 
metal filament lamps is less seiiously affected by 
small variations of pressure, since the resistance 
changes in the direction calculated to pi*eserve a 
uniform flow of current. 

Incandescent lamps work well with either con- 
tinuous or alternating currents. They are now 
made of all sizes, from the miniature lamps of one 
candle power or less which are employed in surgery, 
up to lamps of two or three thousand candle power. 
When a number of them are used together they are 
almost always grouped in paiallel. In the electric 
lighting^ of a house, for instance, positive and nega- 
tive main conductors, consisting of insulated copper 
wire, are led from the dynamo, and to these the 
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positive and negative branches are le&pectively 
connected, whose lamifi cations extend to eveiy 
room. Wlierever a lamp is to be placed a positive 
and a negative leading wire must come, and each 
lamp forms, as it were, a bridge between the positive 
and the negative side of the system. The difference 
of potential is nearly the same for all ; it is a little 
less in the case of the more distant lamps, because a 
certain fall in the difference of potential is inciii red 
through the resistance which the leading wires 
themselves offer to the passage of the current. 
Tliis loss has to be kept within reasonable limits 
by making the sectional aiea of tlie leading wiies 
great enough, and no serious difficulty is expeii- 
enced in doing this when the lamps all lie within 
a few hundred feet of the souice. But the 
difficulty becomes serious when distribution is 
attempted on a large scale. Not only is the loss 
of energy in the conductors then a large part of the 
whole energy supplied, but ifc may give rise to 
wider variations in the potential than can be 
tolerated. If the number of lamps in use in any 
district were neaily constant, so that a neply con- 
stant current would flow through the mains lead- 
ing to that district, it would be easy to allow for 
the fall of potential in those mains. But this fall is 
itself a variable quantity, depending on the amount 
of the local demand ; and to keep the potential 
sufficiently constant requires mains of large size, 
the cost of which becomes prohibitory when the 
area of distribution is much extended. 

In such cases it is necessary to resort to other 
methods of distribution than by a simple system of 
parallel mains and branches. A sufficient number 
of sub-centres may be taken over the area to be 
lighted, and each of these made the starting-point 
of a system of parallel conductors, the sub-centres 
themselves being fed from the central source, 
through independent mains, with currents which 
are regulated to produce the necessary potential at 
each sub-centre. Even then, however, if the sub- 
centres are widely distant from the source the loss 
of energy in the mains will be serious. In dis- 
tribution over a large area there is an obvious 
advantage in very high potential, for the same 
amount of electrical energy is then conveyed by a 
smaller volume of current, and consequently with 
less loss in the conductors. An obvious way of 
utilising mains having a higher difference of poten- 
tial between them is to employ two lamps in series. 
Objections to this simple expedient are that lamps 
can only be switched on in pairs, and if one of 
them breaks or becomes disconnected, the other 
lamp is also extinguished. These drawbacks have 
been ingeniously overcome by Hopkinson’s ‘ three 
wire system,’ for a description of which the reader 
must be referred to some of the works mentioned 
at the end of this article. 

Another method also widely adopted is to convey 
the electric energy to sub-centres in the form of 
small currents at a high potential, and convert 
it there into low -potential currents suitable for 
domestic use. Two plans of doing this have been 
put in practice — one, by means of storage batteries, 
IS suitable for continuous currents ; the other, by 
means of transformers, is suitable for alternating 
currents. 

Storage Batteries are cells consisting of large 
sheets or grids of lead, superficially coated with 
oxide, which aie immersed in dilute sulphuric acid, 
and are polarised by the passage of the cui-rent. 
Peroxide of lead is formed on the positive plates, 
and spongy metallic lead on the negative. After 
being charged by the passage of the current the 
cells will act for a time as electric generators, 
giving a cun-ent in the opposite direction until the 
plates again become inactive, when they may he 
again charged. The electric energy given out when 


the cells are discharging is somewhat less, but 
need not, if the cells are slowly charged, be veiy 
much less, than the energy expended in charging 
them. Each cell has an electromotive force of 
about two volts, and its internal resistance is 
made low by grouping a number of pairs of 
plates in parallel within a single cell (fig. 2). 
When such cells are used to convert an electiicai 
supply fiom high to low potential, they are grouped 
iu series while they are being charged, and the 
groups are then broken up into sections which may 
be discharged separately or connected in parallel 
for discharge. Apart from this use of storage 
batteries in electric lighting, they form a most 
valuable, but unfortunately very costly, adjunct in 
domestic and other installations for steadying the 
electromotive force of the supply when used as a 
shunt across the teiminals of the dynamo, and for 
storing electricity for 
use during intervals 
when the dynamo is 
not running. Small 
sboiage batteries have 
been successfully em- 
ployed as a means 
of providing poi table 
electric lamps for use 
in houses, caiiiages, 
and especially in 
mines. The miner’s 
lamp is a small stoi- 
age battery weighing 
a few pounds, and is 
enclosed in a water- 
tight case no bigger 
than an ordinary 
lantern, iu the front 
of which is fitted 
a small incandescent 
lamp protected by a 
stout glass cover. 

Transformers are induction coils, consisting of a 
coie of soft iron on which two coils of insulated 
copper wire are wound. When alternaliiig cunents 
are made to pass thiough one of these, called the 
primary coil, they produce corresi>onding periodic 
alternations of magnetism in the iroti, and induce 
alternating currents of corresponding period in the 
other or secondary coil. The effect of the iron is 
to increase the coefficient of mutual induction 
between the two coils. When the number of wind- 
ings in the secondary coil is small compared with 
the number of windings in the primary coil, the 
electromotive force induced in it is correspondingly 
smaller than the electromotive force impiessed 
upon the primary ; and this is taken advantage of 
in practice in the conversion of a high-potential 
into a low-potential supply for electric lighting. 
In order that the iron core should have as much 
magnetic susceptibility as possible, it is made in 
the shape of a ring or some other closed ( poleless ) 
magnetic circuit, and to prevent waste ot energy 
by the induction of currents in the substance of the 
iron, the core is laminated by being built up of thin 
plates or of wire, and in modem transformers a 
special steel alloy is generally used in place of iron, 
which combines permanently good magnetic pro- 
perties with a high specific electric resistance. 
Even then, however, there is some waste of energy 
in the core on account of what is called magnetic 
hysteresis in the periodic changes of magnetism it 
undergoes, and some further waste occurs through 
the heating of both the primaiy and secondary 
coils in consequence of the resistance they offer to 
the conduction of the cun*ents. 

Notwithstanding these sources of loss the effici- 
ency of a modem transformer is seldom less than 
95 per cent., and in transformers of large size, such 
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as 1000 kilowatts capacity and upwards, working 
uiuler tavouiable conditions, as much as 98*6 per 
cent, of the energy expended in the piimary coil 
may be given oft in the conveited curients from 
the secondary. 

It is common practice to immerse transformers 
in a tank containing mineral oil. The oil helps to 
keep the transformer cool by conducting the neat 
away to the walls of the tank, and also improves 
the insulation. Transformers immersed in oil in 
this way have been constructed to give pressures 
as high as 1,000,000 volts for testing purposes. 

In early practice the curient was in many cases 
reversed as often as 200 times per second, which 
fact is generally expressed by simply saying that 
the ‘frequency’ (meaning frequency of complete 
alternations per second ) was 100. A frequency of 
50 has now become very general for lighting and 
power purposes, but the still lower frequency of 
25 is still found in many districts. Frequencies 
below 40 are unsuitable for lighting on account of 
the flickering which then becomes apparent at each 
reversal of the current. | 

Distribution of electricity for the purpose of 
lighting by means of transformers, high potential 
being used in the conveyance of the currents from 
the distant source, with conversion to low potential 
before use, was first effected on a fairly large scale 
in America. 

Powerful electric ‘ search-lights ’ have long since 
become indispensable for naval purposes ; see NAVY. 

Among the minor adjuncts in electric lighting, 
an important part in guarding against possible ri^c 
of fire is played by the ‘cut-outs,’ whose function 
is to interrupt the current in any main or branch 
conductor should it ever exceed a safe strength — 
as might happen in the event of an accidental 
cross-connection or short-circuit being formed 
between the wires. The usual foim of cut-out is 
a safety fuse, consisting of a short piece of foil or 
wire made of lead or of some fusible alloy which 
any dangerous excess of current will melt, and so 
interrupt the current, in that portion of the system 
which is guarded by the cut-out, before any damage 
is done. Cut-outs are generally put at the junction 
of branch with main wires, as well as in the mains 
themselves. Where the amount of current to be 
passed is large, an electro-magnetic cut-out is often 
preferred to a fuse. 

Numerous forms of have been devised for 

measuring and recording the quantity of electricity 
supplied to consumers, some suited for continuous 
currents only, and others for alternating as well as 
continuous currents. Space does not admit of any 
description of the ingenious meters invented by 
Ferranti, Aron, and others. 

jRe/erences.— -The early literature of electric fighting 
consists mainly of papers published in scientific and 
technical journals, for the most part since 1878, among 
which may be mentioned : J. Hopkinson in In%U Civil 
Eng. Lectm'es (1883) and Proc. R(yyal Soc. (1887), 
G. Kapp in Proc. Society of Tdegrwph Engineers (1888) 
and Min. Proc. Inst. Civil Eng. (1889), and G. Forbes 
in Jowrnal of Society of Arts (1885, 1886, and 1889); 
Fleming, Electric Lamps and Electric Lighting (1899). 
Eecent text -books on the subject are: Thomklen 
and Howe, A Teod-hoolc of Electrical Engineering; 
Gisbert Eapp, The Principles of Electrical Engineering ; 
Meares and Neale, Electrical Engineerina Practice; 
Gisbert Ka^, Transformers for Svngle and Multiphase 
Cuiv'ents; Maurice Solomon, Electric Lamps ; Hutchin- 
son, High EffideruiyEleGiricaZ lUummomts ; A.P. Trotter, 
Hiamination ; J, A. Fleming, Mercvry Arc Eectifiers; 
Dick and Femie, Electric Mams and Distributing Sys-- 
terns ; C. C. Garrard, Electric Switch amd Control Gear ; 
Drysdale and Jolley, Electrical Measuring Instruments. 

Electric Railway* The proposal that elec- 
tricity should furnish motive -power on railways 
is nearly as old as the railway-system itself. In 


1837, when it was still doubted whether steam 
locomotives would come into general use, an 
experiment in electric traction was made by Robert 
Davidson, who propelled a car on the Edinburgh 
and Glasgow Railway by an electro - magnetic 
engine, with a galvanic battery to supply the 
current. But the cost of producing electricity on 
a large scale by means of a battery is so great as 
to make such a method of locomotion impracti- 
cable, however perfectly the electric energy may 
afterwards be converted into mechanical work. 
And the electro-magnetic motor of those days was 
an extremely inefficient machine, which did not 
succeed in utilising more than a small fraction of 
the electric power supplied to it. The matter con- 
sequently fell into complete abeyance, and was 
not revived until engineers had at their command 
a much cheaper mode of producing electric energy, 
and a much more efficient mode of turning it to 
mechanical account. This came about with the 
introduction of the Dynamo-electric Machine (q.v.), 
which gave a cheap means of con vei ting work done 
by a steam-engine or any other prime mover into 
the electrical form, and with the recognition that 
the operation of the dynamo was reversible— that 
it would serve as a motor, to do mechanical work 
by the agency of the electric current. Hence it 
became practicable to work a railway electrically, 
by having at one station a dynamo to produce the 
current, driven by a steam-engine, turbine, oi any 
other source of power, and by using this current 
to drive another dynamo, as a motor, upon the 
train, electrical connection between the train and 
the source of supply being maintained by means of 
conductors with which the train should be kept in 
contact throughout its course. 

This was first demonstrated on a piactical scale 
at the Berlin Exhibition of 1879 by Werner 
Siemens, who made and worked with complete 
success a line 219 yards long, on which three car- 
riages, carrying twenty people, ran at a speed of 
about 7 miles an hour, by means of the current 
from a fixed dynamo, Avhich was driven by a steam- 
engine. The current reached the car through a 
special conducting rail placed between the wheel- 
lails, and insulated from the ground by blocks of 
wood. The motor on the car took the current fiom 
this rail by the rubbing contact of copper brushes, 
and the circuit was completed through the car 
wheels and the ordinary lails. In 1881 a permanent 
electric tramway, mile long, was established at 
Lichterfelde (Berlin), where a still simplei plan 
of conducting the current was employed : the two 
ordinary rails, insulated from the ground and from 
one another by wooden sleepers, formed the two 
conductors. 

The first really successful electric railway was 
the Portrush line in Ireland, 6 miles long and 3-foot 
fi-inch gauge, opened in 1883; the first line in 
America was opened a year later, and from that 
time forward the growth of electric railways has 
been continuous. Among the more important de- 
velopments in this country may be mentioned 
the City and South London tube railway, 1887 ; 
the Liverpool oveihead railway, the whole length 
of the docks (6 miles, with fourteen stations), 
1893; the Central London tube railway, miles 
long, from Shepherd’s Bush to the Bank; the 
Mersey Railway and the District Railway from 
Ealing to Soutlx Harrow (5 miles), both electrified 
in 1903. The first application of electric traction 
in place of steam on the main railway systems of 
the country began in the following year (1904), 
when the Tynemouth branches of the North-eastern 
Railway and the Liverpool and Sout^ort branches 
of the Lancashire and Yorkshire Railway were 
both electrified. Slowly but surely the other great 
railway companies are following suit by electrify- 
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ing portions of their systems over which the pas^ 
senger traffic is sufficiently dense. 

The plan of using the rails themselves as the 
only conductors is obviously impracticable, except 
on very short lines and in special circumstances, 
on account of the difficulty of maintaining good 
insulation. Of the various methods which have 
been employed for keeping the moving car or train 
in continuous electrical contact with the source of 
supply, three in particular deserve mention. In the 
first place there is the so-called ‘ overhead system,’ 
in which a bare copper wire is carried on posts 
above the track, connection being made by a wheel 
mounted at the extremity of a trolley-pole which 
projects from the roof of the car. This is the 
system nearly always adopted for electric trams 
which have to run along public thoroughfares. A 
notable exception is the tramw’ay system of the 
London County Council. In this case, instead 
of a single wire suspended overhead, two stiff* con- 
ductors are carried on insulators in a conduit con- 
structed between the rails, the collector or ‘ trailer ’ 
which makes the necessary sliding contact passing 
down through a narrow slot in the top of the 
conduit. The third and last system of which 
mention can he made is that commonly found on 
electric railways. A third stiff conducting rail is 
used, raised from the ground on insulating sup- 
ports, sometimes between the running rails, hut 
more often on one side and i*ather above the level 
of the other rails. A metal hiush projecting from 
the side of the car leads in the current from the 
insulated *live rail’ to the motors. In common 
with the ‘overhead system,’ the return path for the 
cuirent is through the wheels to the running rails. 
This is not the case, however, in the ‘conduit 
system’ of the London County Council. Here 
there are two separate insulated conductors in the 
conduit, with which continuous contact is main- 
tained, one of which acts as the return, and no 
current flows into the tram-lines. As there is 
danger from electric shock to any one who may 
accidentally step on the live rail of an electric rail- 
way, this system can only he allowed when the 
line is private property and completely shut off 
from the generju public ; for instance, level cross- 
ings cannot he tolerated across a railway electrified 
on this system. Continuous current and alternat- 
ing currents, both single and multiphase, have all 
been successfully applied for purposes of electric 
traction ; but by far the greater number of electric 
trams and trains in this country are propelled by 
two or more direct ’current series wound motois. 
Generally gearing is introduced so that the motors 
rotate at a higher speed than the driving-wheel 
axles, but in some cases the armatures are fixed 
directly on the driving-axles. 

To obtain the full benefit of electric traction it is 
essential that two or more separate motors should 
he employed in order to secure economical opera- 
tion of the motors at a low speed as well as at full 
speed. This object is attained by connecting the 
motors in series when starting or travelling at slow 
speed, and ^ altering the connections so that the 
motors are in parallel when full speed is acquired. 
Suitable resistances aie also introduced at starting 
and in the transition stages between the series and 
parallel arrangements in order to check the large 
currents that would otherwise flow. The necessary 
changes in the connections are all made in proper 
sequence by simply turning the handle of a switch- 
ing apparatus called the ‘ controller.’ As currents 
of considerable magnitude have to he broken in 
switching over from one step to the next, destruc- 
tive arcing is liable to occur at the controller 
contacts. For this reason it is usual to arrange 
a strong magnetic field, obtained by making the 
current taken from the line pass through the coil 


of an elect! o-magnet in such a way that the inter- 
reaction between this field and the cuirent in the 
arc bridging the re ti eating contacts blows out the 
arc almost as soon as it is formed. 

Besides the saving of electric-power effected by 
the so-called ‘ series-paiallel control ’ just described, 
a further advantage of having at least two separate 
motors on every vehicle is tliat the driving effort 
can be spread over two or more axles, and conse- 
quently nearly all the dead-weight can he made 
available for securing a good adhesion between the 
diiving- wheels and the rails. 

The difficulty encountered iu a system of electri- 
fication employing continuous current only is that 
the pressure at which the current is picked up from 
the track is usually limited in this country to 600 or 
760 volts. It is true that in France and certain othei 
Continental countries 1500 volts is being standard- 
ised for main-line electrification, while America 
rovides an example in which the pressure of the 
irect current picked up by the moving train is as 
high as 3000 volts. Still, even at 3000 volts the 
limit of distance is soon reached at which it becomes 
uneconomical to transmit direct current from a 
single central station. 

The usual way of overcoming this difficulty is to 
equip the central station with high-pressure three- 
phase alternating current generators, and to trans- 
mit the electric energy in this form to a series of 
sub-stations arianged at intervals along the rail- 
way. In these sub-stations the high-pressure three- 
phase current is converted into clirect current at 
600 to 3000 volts as the case may be, in which form 
it is applied to the various sections of the line. 

Many alternative schemes have been worked out 
for utilising the high-pressure alternating current 
transmitted from the power station directly upon the 
moving trains, so avoiding the complication of the 
sub-stations for transforming into low-pressuie con- 
tinuous current. If three-phase current is employed, 
the train can be propelled satisfactorily by induc- 
tion motom, and certain Continental electric lail- 
ways are operated on this system ; hut the 
advantages obtained by the elimination of the 
sub-stations are considerably offset by the neces- 
sity of having an extra rublung contact maintained 
beWeen the train and a liigh-tension conductor. 

On the whole, the best way of applying high- 
pi‘essure alternating current directly to the train 
seems to be by means of single-phase current and 
compensated single-phase motors either of the 
series or repulsion type (see article on Dynamo- 
electric Machines). The first examples of Eng- 
lish railways equipped on this system aie the 
Heysham, Morecambe, and Lancaster section of the 
London Midland and Scottish Railway and the 
Brighton section of the Southern Railway. Both 
these lines have a single overhead conductoi sup- 
plied with alternating current having a frequency 
of 25 and a pressure of about 6600 volts. Trans- 
I formers on the train reduce this high pressure to 
a low pressure suitable for the motors. A draw- 
back to the system is that the electrical equipment 
of the train is rather heavy, which results in more 
waste of energy every time the train has to be 
stopped and started again from rest. 

All the arrangements for electric traction that 
have been referred to above are condnct(yr systems. 
Energy is continuously passing to the car through 
the conductor which maintains connection between 
the distant dynamo and the motor on the car, and 
any break of continuity of the conductor, or any 
failure on the part of the car to make contact with 
I it, deprives the car instantly of locomotive power. 
The introduction of storage batteries ( see Electric 
Lig-ht) has made an alternative method of electric 
traction practicable — viz. the storage system, in 
which each car or train is self-contained as regards 
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power. In this system there are no conductois 
along the line, but each locomotive is furnished 
with a set of stoiage cells, which are charged from 
time to time by means of a station dynamo, and 
cany enough energy to last during the trip. (For 
electiic motor-cars specifically so called, see the 
article Motor-CARS, where they aie described ) 
In some cases the plan is worked by placing the 
cells under the seats of the car, in others by using 
a separate locomotive car to carry them and the 
motor. Its chief diawbacks are the dead- weight of 
the batteries and the cost of renewing these Avhen 
they are worn out or injured by the rather lough 
treatment they receive on the road. 

See Dawson, Electric Railways and Tramways (1897) ; 
Handle tt, Electric Railway Motors (New York, 1900) ; 
Bell, Poioer Distribution for Electric Railroads (N.Y. 
1900) ; Herrick, Electric Railway Handbook (N.Y. 1901) ; 
Rider, Electric Traction (1903). Recent text-books on 
the subject are : Wilson and Lydall, Electric Traction , 
F W. Carter, Railway Electric Traction , A. T. Dover, 
Electric Traction. 

Electric Telegraph. See Telegraph. 
Electric Waves. See the latter part of the 
article Electricity, also Ether, Light, Mag- 
netism, Refraction, &c. ; and tor their practical 
application in wireless telegraphy, Telegraph. 
Electric Welding. See Welding. 
Electro-biology is a term used both of Animal 
Electricity, discussed at Electric Fishes, and of 
Mesmeiism, or a phase of Animal Magnetism (q.v.). 

Electrocntion9 a mode of execution adopted 
in the^ state of New York in 1888, and afterwards 
in various other states of the Union, by passing a 
current of electricity through tlie body. The con- 
demned man is seated in a chair, and one electrode 
applied to his head, the other to the calf of the 
leg. The word is irregularly formed in imitation 
of execution. 

Electrolysis. See Electricity. 
Electro-magnetism. See Magnetism. 
Electro-metallurgy is the art of depositing, 
electro-chemically, a coating of metal on a surface 
prepared to receive it. It may he divided into tw'o 
great divisions — electrotype and electroplating, gild- 
ing, &c., the former including all cases where the 
coating of metal has to be removed from the surface 
on which it is deposited, and the latter all cases 
where the coating remains permanently fixed, 
(rold, platinum, silver, copper, zinc, tin, lead, 
cobalt, nickel, can be deposited electrolytically. 

Electrotyjpe is the art of copying printing type, 
woodcuts,' seals, medals, engraved plates, orna- 
ments, &c. by means of the galvanic current in 
metal, more especially copper. Suppose we wish 
to copy a seal in copper; an impression of it is 
first taken in gutta-percha, seahng-wax, fusible 
metal, or other substance which takes, when 
heated, a sharp impression. While the impression 
— say, in gutta-percha — is still soft, we insert a 
wire into the side of it. As gutta-percha is 
not a conductor of electricity, it is necessary to 
make the side on which the impression is taken 
conducting ; this is done by brushing it over with 
plumbago oy a camel-hair brush. The wire is next 
attached to the zinc pole of a weakly charged 
Daniell’s cell, and a copper plate is attached by a 
wire to the copper pole of the cell ; or, as is now 
usual, the current required is supplied by Dynamo- 
electric Machines (q.v.). When the impression 
and the copper plate are dipped into a strong solu- 
tion of the sulphate of copper, they act as the - and 
+ electrodes. The copper of the solution begins to 
deposit itself on the impression, first at the black- 
leaded surface in the viemity of the connecting wire, 
then it gradually creeps over the whole conducting 
surface After a day or two on the old method — 
175 


after a few hours when the magneto-electric is used 
— the impression is taken out; and the copper 
deposited on it, which has now formed, a tolerably 
strong plate, can be easily removed by inserting the 
point of a knife between the impression and the 
edge of the plate. On the side oi this plate, next 
the matrix, we have a perfect copy of the original 
seal. If a medal or coin is to be taken, we may 
proceed in the same way, or we may take the medal 
itself, and lay the copper on it. In the latter case, 
the first cast, so to 
speak, that we take 
OI each face is nega- 
tive, showing depres- 
sions where tlie medal 
shows relief ; but this 
is taken as the matrix 
for a second copy, 
which exactly re- 
sembles the original. 

The adhesion between 
the two is slight, and 
they can be easily 
separated. The cell of 
a battery is not needed 
to excite the current. A galvanic pair can be made 
out of the object to be coated and a piece of zinc. 
The figure shows how this may be done. B is a 
glass vessel containing sulphate of copper ; A is 
another, supported on B by a wire frame, and con- 
taining a weak solution of sulphuric acid. The 
glass vessel A is without a bottom, but is closed 
below by a bladder. A piece of zinc, Z, is put in the 
sulphuric acid, and a ivire, D, coated with insulating 
varnish, establishes a connection between it and the 
impression, C, which is laid below the bladdei. 
Electrotype is of the greatest importance in the 
arts ; by means of it duplicates in copper of pages 
of type are obtained, as is done with this Encyclo- 
paedia ; engraved copper plates may be multiplied 
indefinitely, so that proof-impressions need be no 
rarity ; woodcuts can be converted into copper ; 
bronzes can be copied; and similar applications 
aie made of it too numeious to mention. By con- 
necting a copper plate ready foi coirosion with the 
-f pole, and making it a -f- electrode, it can be 
etched with nioie certainty than with the simple 
acid, and without the acid fumes. 

Electroplating , — This is the ait of coating the 
baser metals with silver by the galvanic cuiient. 
Theoietically simple, it requires expeiience and 
skill. Articles that are electroplated are gener- 
ally made of brass, bronze, copper, or nickel silver. 
When Britannia metal, iron, zinc, or lead iselectio- 
lated, it must be fiist electio-coppered, as silver 
oes not adhere to the haie surface of these 
metals. Articles to be electroplated aie fiist boiled 
in caustic potash to lemove any a<lheung grease ; 
they are then immersed in dilute nitric acid to dis- 
solve any rust or oxide that may be formed on the 
surface ; and they are lastly scoured with fine sand. 
Before being put into the silvering bath, they aie 
washed with nitrate of mercury, which leaves a thin 
film of mercury on them, and this acts as a cement 
between the article and the silver. The bath where 
the electroplating takes place is a large trough of 
earthenware or other non-conducting substance. It 
contains a weak solution of cyanide of silver in 
cyanide of potassium (w^ater, 100 parts; cyanide of 
potassium, 10 parts ; cyanide of silver, 1 part). A 
plate of silver forms the + electrode ; and the articles 
to be plated, hung by pieces of wire to a metal rod 
lying across the trough, constitute the - electrode. 
When the plate is connected with the copper or -f 
pole of a one or more celled galvanic battery, accord- 
ing to the stiength required, oi subjected to the 
magneto -electric current, and the rod is joined 
with the zinc or - pole, chemical decomposition 
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immediately ensues in the bath, the silver of the 
cyanide begins to deposit itself on the suspended 
oujects, and the cyanogen, liberated at the plate, 
dissolves it, re-forming the cyanide of silver. 
According, then, as the solution is weakened by 
the loss of the metal going to form the electro- 
coating, it is strengthened by the cyanide of silver 
formed at the plate. The thickness of the plate 
depends on the time of its immersion. The electric 
current thus acts as the carrier of the metal of the 
late to the objects immersed. In this way, silver 
ecomes perfectly plastic in our hands. We can by 
this means, without mechanical exertion or the 
craft of the workman, convert a piece of silver of 
any shape, however irregular, into a uniform plate, 
which covers, but in no way defaces, objects of the 
most complicated and delicate forms. When the 
lated objects are taken from the hath, they appear 
ull and white ; the dullness is first removed by a 
small circular brush of brass wire driven by a lathe, 
and the final polish is given by burnishing. The 
process of electro-gilding is almost identical with 
that of electroplating. Success in either is attained 
by proper attention to the strength of the battery, 
the strength of the solution, the temperature, and 
the size of the 4- electrode. 

Eleotro’deposition of other metals is similar in 
principle to electroplating. Gold (see Gilding) 
is deposited by a current from solution in aqua 
regia; copper from copper sulphate; zinc (in 
‘ electrogalvanising ’ iron) from zinc sulphate; 
nickel (in ‘ nickel-plating ’) from nickel ammonium 
sulphate. 

In a wider sense electro-metallurgy includes all 
processes in which electric current is used for 
metallurgical purposes, whether by its heating 
effect, as in welding, or the Electric Furnace ( q. v.) ; 
or by electrolysis (see ELECTRioiTy), as in obtain- 
ing metals from ore or waste material ; or by both 
combined, as when the current fuses and electro- 
lyses the ores of aluminium. 

Electroni'eter. See ELEOTRioiTy. 

Electron. The name given by Dr Johnstone 
Stoney to the smallest charge of electricity carried 
by an atom of matter ; the facts of Electrolysis ( q. v. ) 
— ^interpreted by Faraday and Maxwell-— serving to 
show that this was an indivisible unit or atom 
of electricity. In the years 1897-99 Sir J. J. 
Thomson demonstrated separate existence of 
negative electrons, or corpuscles, in rarefied gas 
when conveying an electric current ; and the 
nature of the corpuscle was found to be inde- 
pendent of the nature of the gas. He showed 
that these particles had ‘mass ’ (see Matter), but 
of amount so small that a thousand of them would 
not equal that of an atom of hydrogen, the lightest 
known ^ particle of ordinary matter. Whether 
electrons have ‘weight* — i.e. whether they are 
gravitationally attracted by the earth like ordi- 
nary matter --is still unknown. There is good 
reason to maintain, on the strength of experi- 
ments by Kaufmann and others, that the mass 
or inertia of an electron is explicable electromag- 
nebically— i e. that it is explicable in terms of the 
magnetic field generated by any moving charge. 
This theory, when worked out, fixes the order of 
magnitude for the size of the nucleus or centre of 
force which constitutes an electron, which turns 
out to he about the hundred- thousandth part of an 
atom in diameter, thus being by far the smallest 
individual particle known or suspected. The size 
of the electron and its charge ana mass have been 
ascertained, with great experimental accuracy, by 
Professor MilUkan in America. Ordinary electri- 
fication is the result of an excess or defect of 
electrons. 

The positive electron has not yet been certainly 


discovered, but the iinifc of positive cliaige is known 
to be a very small massive atomic nucleus, 1850 
times as heavy as an election, and therefore com- 
paratively stationary, while electrons can revolve 
lound it. Such a positive unit is called a proton, 

A single proton is a hydrogen nucleus ; four con- 
stitute the nucleus of helium ; and other combina- 
tions occur at the centre of other atoms. The 
properties of the proton have been chiefly elucidated 
by Sir Ernest Rutherford. The present view of 
the constitution of matter is that it is composed 
or built up of definite gioupings of electrons and 
protons in equal numbers. 

Electric conduction through metals— possibly 
thermal conduction also — is believed to be due to 
the locomotion of a crowd of electrons through 
atomic interstices, in a state almost free, or passing 
so easily from one atom to another as to be x}iacti- 
eally free. In electrolysis, they only travel by 
carrying the atoms with them ; but in a vacuum 
tube they are flung from the negatively charged 
terminal or cathode with enormous velocity, against 
the positive terminal as a target, and produce the 
various effects of bombardment observed by all 
experimenters, and elucidated by Crookes in and 
about 1879. 

When these projectiles are suddenly stopped in 
a sufficiently high vacuum, moreover, they not 
only heat or render luminous the target which they 
strike, but the stoppage of each is accompanied 
by a momentary pulse or shiver of ether, which 
travels out with the speed of light, penetrating 
many opaque bodies to a surprising depth, ana 
producing the other effects discovered initially by 
Lenard, and more conspicuously by Rontgen ( q.v. ). 

All radiation, on the classical theory, is believed 
to be due to the acceleration or change of motion 
of electrons, ordinary light being due either to 
their orbital rotation, or to perturbation of those 
orbits by what may be called ‘chemical clash.* 
The theory of electronic radiation we owe to Sit 
Joseph Larmor, Mther and Matter. The atomic 
theory of Professor Bohr of Copenhagen has 
accounted in accurate detail for the bright line 
spectra of the chemical elements, by supposing 
that round the nucleus of an atom are a number 
of possible stable orbits, and tiiat it is only in 
dropping from one of these orbits to another that 
light of definite wave-length is emitted. See Atom. 
Tlie number of electrons belonging to each atom 
of the chemical series of elements was counted by 
Moseley, and the numbers range from 1 for the 
lightest element, hydrogen, to 92 for the heaviest 
element, uranium. The heavier elements are 
liable to instability, and occasionally fling away 
electrons and protons, thereby degrading or step- 
ping down, to become lower elements in the series. 
In this way radium ultimately becomes lead. The 
subject will be found treated in Sir J. J. Thomson’s 
Discharge of Electricity through Gases^ in Sir Oliver 
Lodge’s book called Electrons^ in Rutherford’s 
Radioactivity^ and also more recently in Professor 
Millikan’s book The Electron (Univ. of Chicago 
Press ). See Electricity. 

£lectrop]l^orUS 9 an instrument for obtaining 
electricity by means of induction. A tin mould, 
kept in connection with the ground, is filled with 
shell-lac or resin, and has a movable metal cover 
with a glass handle. When the surface of the 
resin or shell-lac is smartly beaten with cats’ fur, 
this electrifies the resin negatively. When the 
cover is brought near the lower part of the 
apparatus, it is charged positively on its under 
surface, negatively on its upper. If then it is 
touched, the negative escapes, and the cover is 
charged with + electricity; and if removed and 
applied to any conductor, it will give a positive 
charge to the conductor. This may be often re- 
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peated with hut small diiniiiution of the oiigxnal 
chaige in the lower part of the apparatus, save by 
connection oi dampness. The earth connection may 
also be made by other means. 

Electroplating'. See Electeo-metallurgy. 
£le'git 9 a writ by which a judgment creditor 
13 put in possession of the land of the debtor ; 
as contrasted with a wiit of Fieri Facias to 
the sheriff to levy the debt. 

Elegy (Grr. elegeia), piopeily a «-ong of lamenta- 
tion, came even amongst the Gi eeks to be used of 
any poem written in distichs. The alternation in 
elegiac veise of hexameter with pentameter helps 
to give to this species of poetiy its chaiacter ; but 
many poems have been wiitten in this foim which 
aie not elegies pioper. Few Gieek have come down 
to us. Among the Romans, Catullus, Piopeitius, 
Tibullus, and Ovid were elegiac wi iters. Tibullus 
biought the erotic elegy to its highest perfection. 
In England the term elegy is applied to any seiioiis 
piece where a tone of melancholy peivades the senti- 
ments, as in Gray’s famous Elegy ( see Gray ). It 
includes also such splendid tributes to the dead as 
the Lycidas of Milton, the Adonais of 81161165’, the 
In Memonam of Tennyson, the Thyrsis of Matthew 
Ainold, the Ave atgue Vale of Swinburne. There 
are collections of English elegies hv W. F. M. 
Phillipps (1879) and J. C. Bailev (1899). 
Elemental Spirits* See Sylphs. 

Elements* Chemical, the simplest known 
constituents of all compound substances. Chemists 
regal d as elementary substances oi elements only 
those substances which have not been pioved to be 
compound. It is not inconceivable that some of 
the substances at present designated elements (for 
list of known elements, see Atomic Theory) may 
hereafter be proved to consist of more than one 
simple kind of matter, but in the meantime they 
are correctly called elements, as that term is 
applied above. The elements are somewhat aibi- 
tiarily divided into non-metals and metals, the 
lattei forming by fai the laiger class. Tiieie is 
no sliaip line of demarcation between the tvo 
classes, seveial elements occupying positions on 
the border line. The elements long classed as 
non metals weie : Hydiogen (in chemical lelations 
behaving like a metal), cbloiine, biomine, iodine, 
fluoiine, oxygen, sulpliui, selenium, boron, nitio- 
gen, phospiioins, caibon, silicon. But the list 
was increased by the discovery of helium and 
aigon (1895), and krypton, neon, and xenon (1898). 
Many hold that all the elements aie composed 
of one fundamental elemental y substance (see 
Chemistry, Physical Chemistry, Metals, 
Radium, Atom, Matter). Foi the time-honouied 
‘Four Elements’ of the Gieeks — air, fiie, watei, 
earth— see Empedocles The ‘Shoo-king,’ a 
Chinese work older than Solomon, has five elements 
— water, fire, wood, metal, earth. The Indian 
Institutes of Manu have also five — subtle ether, 
air, fire, wafer, and earth. 

ElemL a fragrant lesinous substance, is obtained 
fiom the pitch-tree, Aibol de la Brea, a native of 
Manila. Formerly man 5 ' varieties of elemi, such 
as Mexican, Brazilian, and Mauritius elemi, weie 
in the market, but these have now been supplanted 
in Gzeat Britain by the oiiginal substance, that 
obtained from CanaVium. Manila elemi, when pine 
and fresh, is colouiless, and resembles in consist- 
ence old honey, but it is usually found mixed with 
impurities, hai d, and of a yellow tint. It possesses 
an aromatic odour resembling that of a mixture of 
lemon, fennel, and turpentine, and when distilled, 
yields as much as 10 per cent, of essential oil. 
When treated with cold alcohol, it partly dissolves, 
leaving about 20 per cent, of a white resinous 
substance called Amyrine. Elemi is never used 


internally, and only seldom as a stimulating oint- 
ment to old wounds. 

Elephant, a genus of mammals in the older 
Proboscidea, now repiesented only by two species. 
These two suivivors of a once numerous and widely 
distributed older occupy a zoological position of 
peculiar isolation, but they are connected by the 



Fig. 1. — African Elephant (‘Jumbo’). 


extinct Mastodon and Dinotlierium to Cor 5 rphodon 
and the Dinocerata, and further back still to a 
probable origin among primitive hoofed or ungulate 
animals. The modern elephants — African and 
Indian— are q[uite distinct from one another, and 
are sometimes referred to separate genera (fig. 2). 
Like other giant animals, they are becoming gradu- 
ally restricted in distribution and numbers, a fact 
of course hastened by the demand for the ivoiy ot 
their tusks. 

Principal Characters, — In some of their stiuctuial 
features, especially in nose, skull, and teeth, the 
elephants are as highly differentiated as they are 
in general intelligence; while on the other hand 
the anatomy of their limbs and anterior venous 
system is simple and piimitive. The huge size, 
thick skin, and scanty haiis; the enormous head 
with high rounded skull containing^ large air- 
spaces and with wide expanse for the insertion of 
muscles ; the long, muscular nose or proboscis with 
the nostrils at the tip ; the short stiff neck which 
makes the trunk such an advantage; the huge 
simple limbs and massive feet, are conspicuous 
features. The hiain is not much larger than man’s, 
but as one would expect from the elephant’s clever- 
ness, is richly convoluted ; the hind portion or 
cerebellum is, however, uncovered like a rabbit’s 
The teeth consist ( 1 ) of a pair of enormous, ever 
growing upper incisors or tusks, composed mainly 
of the precious dentine or ivoiy ; and (2) of the 
large plaited molars, the final result of a long series 
of historical differentiations, six on each side above 
and below, but never r^resented by more than one 
in full use at a time. The upper parts of the stout 
limbs are very long, so that the knees especially 
are situated far down ; the five toes are inclosed 
in a common hoof which is very massive, the 
circumference of the fore-foot measuring about half 
the height at tiie shoulder. More technical char 
aeters are the presence of two superior venee cayse, 
the simple stomach and large ceecum, the abdominal 
situation of the male organs, the two-homed uteruSj 
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deciduate zonary placenta, and the position of the 
two teats upon the breast. The diet is vegetarian, 
and the animals are gregarious. An elephant may 
weigh 3 to 4 tons, and live 120 years, though the 
average seems to he about eighty. 

The Two Species . — ^The Indian Elephant {Elephas 
indicus) is now restricted to the forest-lanas of 
India and south-east Asia, including Ceylon and 
Sumatra. The African Elephant {E. or Loxodon 
africanus) inhabits the greater part of the African 
continent south of the Sahara. The contia-st 
between the two species may be indicated as 
follows : 

Indian. Atrican. 

Ear<^ of moderate size. Bars 3} feet long by 21 feet 

broad. 

Molar teeth with folds parallel. Lozenge-shaped folds 
Trunk ends in finger-shaped Lobes of trunk apex nearly 
upper lobe. equal. 

Concave forehead. Arched foiehead. 

Four or five nails on the hind- Three nails on the hmd-foot 
foot 

Males about 10 feet at shoulder. Males about a foot higher. 

For extinct forms such as the Mammoth [Elephas 
primigenius)^ nearly allied to the Indian species, 
for the ancient British forms, for the Pigmy Ele- 
phant {E. melitensis), and for other Prolioscidea, 
the reader is referred to the articles Mammoth 
and Mastodon. 

Habits: Food , — ^The elephants use their trunks 
in gathering leaves, branches, and hei*bage, which 
they pass dexterously to the mouth. Tiie Indian 
elephant eats the leaves of the palm, fig, and 
jak trees, &c. ; the African form is fond of the 
succulent mimosa. Most kinds of palatable vege- 
table food, from sugar-canes to coco -nuts, are 
acceptable. Those brought to Britain are largely 
fed on hay and carrots. They jirefer forest and 
mountainous i-egions ; are ready to plunder rice and 
other crops, but seem to have a wholesome dread of 
fences. 

Drinking . — Without bending head or limbs, the 
elephant dips the end of the trunk into the water, 
and fills it by a strong inspiration. The trunk is 
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then inserted into the mouth and forcibly emptied. 
In the same way water or even sand may be 
body for cleaning and cooling 

general leisurely and heavy 
tread of the elephant can be changed into a very 
fast trot or peculiar shuffle, especiaUy when the 
males tooi^y charge their nvals or enemies. 
Their slow but sure progress is found most ser- 
viceable m difficult mountain travelling. Though 
one would hardly expect it, they undoubtedly have 
considerable powers of swimming. ‘ A whole herd 


lias been known to swim without touching bottom 
for six consecutive hours, rest a while, and then 
swim three more, with one rest.’ When a heid 
with young ones is forced to take to the water 
the mothers hold ^ 


some up with 
their trunks, 
while others find 
a more comfort- 
able position on 
their mothers* 
backs. 




Herding. — Ele- ^5- —Tips of Tiunks of ( ^ ) African 

phants are con- and (6) Indian Elephants, 
spicuously social, 

a habit which has doubtless directly influenced 
their intellectual development. The herds are 
usually family parties ; the mothers and young go 
in front, tlie males bring up the rear. The posi- 
tions are reversed in alarm and danger. Both 
family likeness and family sympathies are often 
strongly marked The leader is obeyed and also 
protei'tod with much esprit de corps. 

Breeding . — The males of both species arc latlier 
larger than the females, and excel in strength, 
endurance, and in the greater development of the 
tusks. A male is on tliis last account valued at 
one-fifth more than a female, fii some locaUties— 
e.g. Ceylon, the female inoisovs remain very small, 
ami the disproportion is always more marked hi the 
Indian species. The male elephant is ix'Iyganious, 
and usually rules alone in the herd, expelling or kill- 
ing his rivals. By means of such habitual contests 
U\e tusks have doubtless been perfect(‘<l in strength. 
Except at the breeding season, the adult males Jive 
much by themselves, probably for .selfish reasons 
rather than from love of solitude. At pairing- time 
a gland opening on the side of tlie he«ad, between 
eye and ep, becomes especially active in the athilt 
males, which are then said to be in ‘must/ and are 
then well known to be probably the most danger- 
ous of animals. The gland secretes a substance of 
strong musk-like odour, and is one of the numerous 
secondary sexual characters exhibited by animals. 
The fragrance is probably attractive to the female 
sex, tliough this must be a subsequent advantage, 
and not in any way a cause of the development of 
such an organ. ‘ The elephant/ Darwin observed, 
‘is reckoned the slowest breeder of all known 
animals, and I have taken some pains to estimate 
ith probable minimum rate of natural increase : it 
will be under the mark to assume that it begins 
bleeding when thirty years old, and goes on breed- 
ing till ninety years old, bringing forth three pair 
of young in this interval ; if this be so, at the end 
of the fifth century there wouhl be alive fifteen 
million elephants, descended from the first pair.' 
It is obvious enough that mortality and enemies, 
especially man nowadays, obviate any approxima- 
tion to even such slow, natural increase of numbers. 
The elephant is one of the best examples of 
Spencer's law of the inverse ratio of individuation 
and rate of reproduction. Endless stories are told 
of the savageness of ‘ rogue ’ elephants, whicli seem 
chiefly to be males who have Deen expelled from 
the herd, and have in part the savageness of 
Islunaelites, and in part the madness of enforced 
celibacy. The mothers manifest much maternal 
affection and care. One young elephant is born at a 
time, though occasionally twins may occur. There 
is a long (20^ months) period of gestation. The 
elephant sometimes breeds in captivity. Even 
after twenty years of menagerie life, birth is said 
to have occurred. In Siam and other parts of the 
East, breeding studs are kept up, but recniiting by 
fresh captives is always necessary. One of the 
baby Asiatic elephants born in America weighed 
245 lb. at birth, and was about the size of a sheep. 
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It took milk for six months, and afterwards began 
to eat tender grass. The sucking is done as usual 
with the mouth, not with the trunk. 

Wliile the tusks of the male are much used in 
the customary contests with rivals, they serve other 
purposes. Thus Darwin notes : ‘ The elephant uses 
his tusks in attacking the tiger ; according to Bruce, 
he scores the trunks of trees until they can be 
thrown down easily, and he likewise thus extracts 
the farinaceous cores of palms ; in Africa he often 
uses one tusk, always the same, to probe the 
ground, and thus ascertain whether it will bear his 
weight.’ The tusks are also used in ploughing the 
ground in search of bulbs. According to the posi- 
tion and curvature of the tusks, he either ‘ flings 
the tiger to a great distance — ^it is said to even 
30 feet, or endeavours suddenly to pin him to 
the ground ’ — an action dangerous to the rider, if 
there be one, who is apt to be jerked off the 
howdah. 

The trunk can be used in endless ways, to pull 
down a tree or snip a hunch of grass, to lift an 
immense weight or a pin from the ground, to fight 
or to fondle. Through it they make a loud shiHl 
sound described by Aristotle as resembling the 
hoarse noise of a trumpet. 

Intelhgence . — Though the eyes are very small, 
they aie* quick to discern, and the other senses are 
highly developed. The elephants are also social 
animals. These two conditions, always favouiahle 
to intellectual development, are certainly here asso- 
ciated with a high degree of intelligence. Their 
memory both for friends and foes is strong, and 
has been more than once remarkably illustrated by 
tamed elephants, which, having escaped and been 
recaptured, returned with all their old obedience to 
their keeper. In higher mental qualities elephants 
are only excelled, according to Romanes, by dog 
and monkey. By dexterous bloAving, an elephant 
made a potato, which had fallen out of reach, 
rebound against the opposite wail so as to return 
to an^ accessible place. Darwin observed similar 
expeximents in the Zoo. Their dexterity in assist- 
ing human laboxir, their quiet submission to opera- 
tions, the gusto with which decoys practise deceit, 
the manner in which they thatch their backs in 
summer to keep off' sun and flies, their selection, 
shaping, and dexterous use of pieces of wood 
(implements) for leech-scrapers, fans, &c., their 
discriminating way of lifting and handling different 
materials according to their hardness, sharpness, 
(abstract ideas), &c., are all remarkable. To pile 
up mateidals round the base of a tree, so as to 
make a platform from which to reach an otherwise 
inaccessible enemy, shows decided power of rational 
device. An elephant has been known to feign 
death, and the working tamed forms are said to 
have an accurate sense of time. Of their capacity 
for learning tricks little need be said ; to take tea 
at a table and ring for the waiter, to uncork bottles 
and drink the contents, or even to salute princes, 
puts more strain upon the elephant’s patience than 
upon his intellect. 

Emotions . — The elephant may be extremely 
gentle and affectionate, or when injured, both 
passionate and vindictive. They readily form 
friendships with their keepers, with children, or 
with fellow-animals, and sometimes manifest quite 
human tenderness. The partneiship between the 
wild elephants and the birds which pick insects 
from their skin and rise screaming when alaim 
threatens, is obviously not disinterested. The 
better emotions, such as sympathy, appear un- 
•doubtedljr to predominate, but there is no doubt 
as to their proverbial vindictiveness. The classic 
story of the tailor and the elephant has been 
repeatedly verified, in some cases with tragic 
results. As peculiarities of emotional tempera- 


ment, Romanes notes the follcwing : ‘If a wild 
elephant be separated fi’om its young for two or 
three days, though giving suck, it never after 
recognises or acknowledges it. The members of a 
herd are exclusive, a strayed stranger is driven 
off, and may thus become a “ rogue ” or “ goondah.” 
Such an Ishmaelite undergoes a transformation of 
msposition, becoming savage, cruel, and morose. 
He is possessed not by sudden bursts of fuiy, but 
by a delibei*ate brooding i-esolve to wage war on 
^erything, and lies patiently in wait for travellers.’ 
Elephants are also subject to sudden death from 
what the natives call a ‘broken heart,’ and which 
seems in some cases at least referable to psychical 
or cei*ebral conditions. 

White Elephants . — Albinos occur among ele- 
phants as in other animals. In these the colouring 
matter of the skin is deficient ; but the adjective 
white can haidly be used to describe the lesult. 
Their rarity has made them valuable, and they 
are revered as incaniations of Buddha. Holder 
notes *that in the 16tli century Pegu and Siam 
fought over one for many years, till five successive 
kings and thousands of men were killed, while 
Barnum in 1883 bought one in Siam which cost 
him $200,000 by the time it reached America. 
Elephants vary slightly in the amount of hair on 
their characteristically naked hides. Those on high 
cool regions in India ax’e said to have rather more 
hair, thus approaching the woolly extinct species of 
long past Arctic climates. 

Hunting . — The elephant is hunted either for 
captivity, work, and pageantry, or for the sake of 
its ivory. The Indian forms are often captured 
alive in numbers by organised parties of four hun- 
dred or so natives, and the process is both tedious 
and costly. The herd is surrounded, and the 
circle narrowed by fii*es and watching. A strong 
fence and moat are made to form the so-called 
‘klieddah’ into which the elephants are driven. 
There they are separated and hobbled by riders 
on tame elephants, whom the captives, curiously 
enough, do not touch. Single elephants are also 
noosed or decoyed by tame females ; the pitfall 
method is too fi-equently fatal to be profitably 
employed if the elephants are wished alive. They 
are of course also hunted and killed both for sport 
and ivoi*y. Sometimes, too, their ravages on cul- 
tivated ground have necessitated check. The shots 
are said to kill only on the forehead, temple, and 
behind the ear. The African elephant is followed 
eitlier on horseback oi foot, and some of the Aiabs 
are said to be daring enough to face it with only 
swoi’d and shield. 

Uses . — Tlie Indian elephant has been, and still 
is, much used as a beast of burden. In its half- 
domesticated state it becomes a patient and effec- 
tive worker. They are of great service in lifting 
and carrying heavy burdens, which they hedge on to 
their tusks with the trunk. An ordinary elephant 
can carry half a ton continuously on a level road 
In their natural state they often march for 20 
miles to their feeding-ground or water-supply. In 
captivity they require a great deal of care and 
as much food. ‘A large tusker needs SOO lb. of 

f reen fodder in 18 hours.’ Their expensiveness, 
elicacy, and infertility are obstacles to domestica- 
tion. The African elephant, anciently trained for 
war and pageantry, seems, contrary to the pre- 
vailing belief, to be sbill tamed and worked in the 
upper Congo basin. Some of the Duke of Mecklen- 
burg’s expedition ( From the Congo to the Nile and 
the Niger, 1913) saw a heid of thirty, some of 
them at work, 'and photographed one ploughing 
Alexander encountered mephants in his cam- 
paigns; Semiramis is said to have made sham 
ones. In the Carthaginian wars, the Romans were 
at first disastrously affrighted by them, but with 
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familiarity learned to teiiity tlieiu with toiclies. 
They eaptuied seveial fioin Pyiihus in 276 B.o. 
The Caifchaginians are said to have used 140 
elephants at the siege of Palermo ; Hannibal took 
37 over the Alps, where, accoiding to Philemon 
Holland’s quaint tianslation of Livy, they had 
* mucli ado not to topple on their noses in the 
slabby snow-broth ; ’ and the Romans themselves 
learned to use them. Even in modem times, in 
the East, they have continued to he so used, and 
in the Burmese war, though not actively engaged, 
elephants weie found of gieat use both foi trans- 
poi t cand for dealing p«assages in the jungles. 

Elephants have been almost equally used in 
pageantiy and games. Csesar held elephant Uiuiiia- 
nients and employed them to draw chariots, while 
Nero characteristically matched an elephant against 
a single fencer. So too they have for many cen- 
tal ies held their place in the Juggeinaiit proces- 
sions, and were remaikahly disphayed in honour 
of the visit of Edward VII. (as Prince of Wales) 
to Tmlia. 

The tusks of an elephant may weigh 
160-300 Ih., and ‘ a famous tusk exhibited, by Giote 
& Co., New York, measures 8 feet 11 inches on 
outside curve, has a diameter at the base of 6V 
inches, and weighs 184 lb. ’ They have small ‘ milk ’ 
predecessors, but these fall out when 
the animal is very young The true 
tusks are what are called lootless teeth, 
glowing from persistent pulp, and owe 
tlieii value to the laige mass, elastic 
nature, and somewhat peculiar texture 
of the dentine portion (see Teeth). 

The enamel is very slightly developed, 
and only at the a])ox. See Ivory. 

Pro!) osGi clean FicHofis. — Under this 
title, Holder, in his interesting account 
of the ‘Ivoiy King,' collects a num- 
ber of the oddities eiioneously re- 
corded in regard to elephants. Thus 
it was long believed that they shed 
their tusks every ten years, but buyers 
of ivory can no longer have such com- 
fortable assurance. Writers of the 
14th century allude to the belief that 
they have two hearts, such extremes 
of temperament do they exhibit I 
From the low position of the knee- 
joint, the idea arose that the elephant’s 
legs bend in opposite directions to those 
of other animals ; while a different view 
is expressed by Ulysses in Trotlus and Cressida: 

‘ The elephant hath joints, but none for courtesy, 
his legs are for necessity, not for flexure. ’ Choicest 
by far, however, is the expression to a common 
belief exposed by Sir Thomas Browne in Psmclo- 
doxia Epidemica — the elephant ‘ hath no joyiits, 
and being unable to lye down, it lietli against a 
tree, which the hunters observing do saw almost 
asunder, whereon the beast \ elying by the fall of 
the tree falls also downe itself e, and is able to rise 
no more.’ 

Elephailta (native Ghdrdpiiri\ an island over 
4 miles m circuit, in the harbour of Bombay, 6 
miles E. of the ciW, and 4 miles from the main- 
land. It owed its European name to a large figure 
of an elephant which stood near its former land ing- 
plaoe, hut which, after 1814, gradually sank into 
a shapeless mass. Of the island’s far-famed Brah- 
raanic rock-caves, four are complete, or nearly so ; 
the most important is the Great Temple, still used 
by the Hindus on Sivaite festivals. It is entirely 
hewn out of a hard trap-rock, and measures 130 
feet from north to south, and the same distance 
from east to west ; the body of the cave forms a 
square of about 91 feet, originally supported by 
twenty -six columns, and sixteen half- columns, of 


from 16 to 17 feet, many of which^ have been 
injured or destroyed. The most striking of its 
many sculptures is a three-headed bust of Sha, 
nearly 18 feet high and 23 feet round the eyes. 
This unique bu&t, like most of the other figures 
here, has been much defaced, and policemen are 
now employed to protect the cave. The caves, 
most probably date from the 9th century. 

Elephanti'asis Arabum (also called Cochin 
or Barbados Leg, or Pachydermia) is a disease 
chiefly of tropical edimates, and specially frequent 
in India. It consists in an overgrowth of the skin 
and connective tissue of the paibs affected, vith 
occasional attacks of inllammation reseiubling 
erysipelas. The disease ( so called because the skin 
becomes like elepliant’s hide) is associated with, or 
caused by, obstruction of the lymphatic vessels 
of the affected part. ^ In many cases a paiasitic 
worm { Filar ia sanguinis honwus) is found in the 
patient’s blood, arid is believed to cause the ob- 
struction ; but tbe disease may occur from other 
causes. The lower limbs and genital oigaiis aie 
the i>arts usually affected, and may attain an 
enormous size ; the scrotum has lieeii known 
to weigh over 100 lb. In tbe early stages it can 
sometimes be reduced or kept in check by linn 
bandaging, with careful avoidance of all causes 


Cavcb of Elephanta — Entrance. 

of irritation — eg. over-fatigue, great changes of 
temperature. But in severe cases, amputation 
of the part aflected is often necessary to allow 
the patient to move about at all. For the 
wholly distinct disease, EUphantiasis Grcecorum, 
see Leprosy. 

mepbantin^ ( Arab. Oezirat Aswdn, or Gezi) at- 
ez-Zahr, ‘isle of flowers’), a small island of the 
Nile, ‘a mosaic of vivid green, golden sand, and 
black syenite,’ lying opposite to Assuan (q.v.), 
the ancient Syene, on the confines of Egypt anti 
Nuhia, in 24" 6’ N. lat., and 32" 34’ E. long. The 
ruins of the ancient city are traced in a large 
mound near the modem villages. From this island 
the -Greek mercenaiies were sent into Ethiopia by 
Psaminetichus I. to recall the Egyptian deserters, 
and it was garrisoned in the times of the Pharaohs, 
Peimans, and Romans. The island was anciently 
called Ah, or the ‘ivory island,’ from its having 
been the entrep6t of the trade in that precious 
material. The most important ruins, preserved, 
till 1822, when they were mainly demolished to 
huild a vandal governor’s palace, were a late granite 
gateway of the time of Alexander III. ; and a small 
temple dedicated to Khnum, the god of the country, 
and Sati, tbe goddess of the inundation, which was 
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built by Tlioilimes III. and bis successors down 
to Amenhotep III. Another remai liable edifice 
(also destroyed in 1822) \vas the Roman Kilometer, 
mentioned by Stiabo, which appears to have been 
built in the time of the Csesars; several inscrip- 
tions still preseped record the heights of inunda- 
tion from tlie time of Augustus to Severus. The 
island had the honour of giving a dynasty (the 5th) 
to Egypt, and was the capital of the first nonie of 
the Southern Kingdom; the inscriptions on the 
locks attest the adoration paid by Setil., Psam- 
metichus 11. , and other monarchs, to the local 
deities. Other interesting monuments have been 
found on this island ; amongst which may be 
cited part of a calendar recording an important 
chronological datum — ^the date of the rising of the 
star Sothis, marking the beginning of the Egyptian 
yeai, in the reign of Thothmes III. (1445 B.C.); a 
Roman quay ; and numerous inscribed potsherds — 
principally receipts in the Greek language-~given 
by the farmeis of the taxes in the reign of the 
Antonines. The population of the island is at 
present exclusively Nubian. There is a museum. 

El6plia,£it Islsilld) an uninhabited island of 
the South Shetlaiids (q.v. ), nearly completel}^ 
coveied with ice and snow, and almost entiiely 
destitute of plant life, was discovered along with 
the other islands of the South Shetlancls by a 
British trader in 1819. A landing theie was first 
eftected on 15th April 1916 by Shackletons Ant- 
aictic expedition^ of 1914-16, after their great 
drift, first on the ice-hound Kndurance^ then on a 
detached ice-floe, and latterly in open boats. Fiom 
heie Shackleton with fi\e men latei made South 
Georgia in an open ciaft, and returned, aftei tlnee 
aboitive attempts, to the successful rescue of the 
hard-pressed membeis of his expedition, 30th 
August 1916. 

Elephant-seal, or Sea-elephant {Macto- 
rhinui, ptoboscideus or leoninus), the laigest of the 
seals, the male measuiing about 20 feet in length 
It occiiis in the southern oceans off Patagonia, Juan 
EeiUiindez, Kerguelen, &c. The coloui is grayish, 
the teeth relatively very small, the hind-feet with- 
out nails. The males are much laiger than the 
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females, and have a tubular prolongation of the 
snout, dilatable in excitement. They live in 
families and societies, and feed on fish and mol- 
luscs, especially^ cuttle-fishes. The skin furnishes 
leather ; the oil is valuable for binning ; the tongue 
alone is palatable. Some distinguish a second, 
almost exteiuiinated, species (M. augustirostrU), 
found off the coasts of California and Western 
Mexico. See Seal. 

£lephaut^s-foot. See Hottentot’s Bread. 

Elephant-shrew, a name applied to a num- 
ber of long-nosed, long-legged Insectivora, forming 
the family Macroscelidm. They are natives of 


Africa, and are notable for their agile jumping 
over loose sand. They use their hind legs some- 
what in kangaroo fashion. There are three genera, 
Macroscelides, Rhynchocyon, and Petrodromus. 
Elettaria. See Cardamoms. 

Eletz. See Jeletz. 

Elcusiiic, a genus of Grasses, of which several 
species are of importance as cultivated cereals, 
notably E. coracana and E, indica in India, and 
E, Tocusso in Abyssinia. E, lyidica is now common 
in the United States. 

Elcusis, next to Athens the most important 
town of ancient Attica, on the Bay of Eleu&is, 
opposite Salainis, vvas connected with the capital 
by the Sacied Road. It was famous as the chief 
seat of the worship of Demeter, wdiose mystic rites 
weie here performed with great pomp and solem- 
nity from the earliest authentic times till the eia of 
Alaiic, by whom the second and famous temple 
of the goddess, designed by Ictinus, one of the 
aichitects of the Parthenon, was destroyed. For 
the Eleusinian mysteries, see Mysteries. The 
site of the old Eleusis is now occupied by the little 
village of Lefsina, 16^ miles WNW of Athens by 
lail. Excavations cairied on by the Greek Archfeo- 
logical Society since 1882 have laid bare the whole 
of the sacred buildings, and the history of the great 
hall of mysteries can be traced. See Percy Gaidner, 
Eew Chapters in Greek History (1892); J. G. 
Fiazei’s translation of Pausamas (1898); and 
Eleusis, by Phillios (tians. by Gatcliff, 1906). 

Eleu'tliera, one of the Bahamas (q.v.). For 
Eleuthera Baik, see Cascarilla, Croton. 

Elevation, in Geology. See Upheaval, 
Volcano. — In Astionomy and Geogiaphy, eleva- 
tion means the height above the horizon of an 
object on the sphere, measuied by the arc of a 
vertical circle through it and the zenith. Thus, the 
elevation of the equator is the aic of a meridian 
intercepted betw’’een the equator and the hoiizon of 
the place. The elevation of the pole is the comple- 
ment of that of the equator, and is always equal to 
the latitude of the place. The elevation of a star, 
or any other point, is similarly its height above the 
horizon, and is a maximum when the stai is on the 
meiidian. 

Elevation of tlie Host. See Ho&t. 

Elevators (Grain) is the name given, especi- 
ally in the United States, to erections foi the 
transhipment of grain, and in which it is often 
stored for months, being weighed both when 
received and when sent out. Some of the largest 
are erected at Chicago and Buffalo The grain on 
being received at the elevator is examined and 
graded, all of the same quality bein^ kept together. 
The farmer or merchant who brings it receives 
an acknowledgment for so much ^ain of such a 
quality ; and the grain which is delivered from the 
elevator on his account is grain of that quality, 
and not the same as he brought. In New York, 
floating elevators are frequently employed to 
transfer the grain from hai'ges to sea-goino vessels 
direct. Fixed elevators are generally built so as 
to be appioachable by vessels on one or two 
sides, and have tramways running in on the level 
of the stieet; the chain of buckets which raises 
the grain moves, as the case may he, in an inclined 
plane passing through the wall to a vessel outside, 
or in a vertical plane into pits into which the grain 
has been shot from railway-trucks. The chain 
receives its motion from an endless band passing 
over one or two horizontal shafts in the upper 
part of the structure, the engine and boiler being 
located in a building outside the elevator itself. — 
Elevators in hotels, &c. are in Britain generally 
called Lifts (q.v.). 


296 


ELF 


ELGIN MARBLES 


Elf, See Fairies. 

£lf-l>OltS9 flint arrow-heads (see Flint Imple- 
^IMCENTS), long believed to be shot by elves, and 
therefoie used as amulets. 

£lgai% Sir Edward, O.M. (1911), was born 
2d June 1857, at Broad lieath, near Worcester. He 
played in orchestias, was bandmaster at thecount 3 " 
lunatic asylum in 1879-84, and in 1885 succeeded 
liis father as organist in the Roman Catliolic Cliurch, 
Worcester. An Intermezzo by him was produced at 
Bi rmingham in 1883. After a discouraging residence 
in London (1889-91) he returned to the west of 
England, and taught and composed at Malvern and 
at Hereford. He attracted a certain amount of 


Elgin and Kincardine^ Earl op, Governor- 
general of India. James Bruce, eighth Eail of 
Elgin, and first Baron Elgin in the peerage of the 
United Kingdom (1849), was bom in London, 20th 
July 1811. He was son of the seventh Earl of Elgin 
(1766-1841 ) who brought from Athens the collection 
of sculptures known as the ‘Elgin Marbles.’ As 
governor of Jamaica (1842-46), and as governor- 
general of Canada (1847-54), he displave<l adminis- 
trative abilities of the highest order. Wliile on liis 
way to China in 1857, as plenipotentiary^ extraordi- 
naiy, he learned at Singapore the outlln'ak of the 
Indian mutiny, and promptly diverted the Cliinese 
expedition to the aid of Lord Canning. The mission 


treaty of Tientsin (1858). He also negotiated a 
tieaty with Japan. In I860 again a combined 
English aTul French force penetrated to the capital, 
and enabled Loid Elgin and Baron Gros to dujtate 
a peace under the walls of Peking. In 1861 Elgin 
became viceroy of India, but died 20th November 
1863. See his Letters and Journal (1872); and 
books on parts of his life by Laurence Oliphant 
(1859), Bom mot (19051, and Wrong (1905) — 
His son, the ninth earl (1849-1917), born near 
Montreal, and educated at Eton and Balliol, was 
an active Liheial politician, and held immeious 
office.s, including those of Treasurer of the House- 
hold, First Commissionei of Public Works, viceroy 
of India (1892-98), chairman of the commission 
on the churches (question in Scotland (1905), and 
colonial minister in the Campbell-Bannerman 
cabinet ( 1905-8). 

Elgin Marbles^ ancient sculptures brought 
from Gieece by the seventh Earl of Elgin, then am- 
l)as.sador to the Porte, and acquiiod for the Bidtish 
Museum in 1816 for £35,000. Elgin obtained a fir- 
man to examine, measure, and remove certain stones 
with inscriptions from the Acropolis of Athens, then 
a Turkish fortress. His agents, on the strength of 
this firman, removed the so-called Elgin Marbles, 
packed before Elan’s recall in 1803, but not finelly 
conveyed to EnSand till 1812. They are said to 
have cost the and^assador upwards of t*74,000 ; and 


notice -bv his I toCbina was delayed but ultimately, after some 

Worcester Festival in 1890, by fJn Ae | 

Saga of King Oiaf (1896), Ckuraetams (i898), his ' Tientsm (1868). He also negotiated 

cycle iS’ea P%ctures ( 1899 ), and other works ; but it 
was only in 1900, by his oratorio The Dream of 
Gerontins, that he gained woild-wide recognition 
as one of the leading musicians of his time. In 
1904 he was knighted. In 1905-8 he was professor 
of music in Birmingham University. Having made 
a new thing of oratorio in Gerontius and The 
Apostles (1903), he afterwards did the same for the 
violin concerto (1910) and for the symphony (1908 
and 1911). During the Great War he pioduced 
many notable compositions, including the Spint of 
England and Carillons. 

Elgin, the county town of Elginshire, 5 miles 
by rail SSW. of its seaport, Lossiemouth, 37 ENE. 
of Invernes.s, and 178 N. of Edinburgh It lies on 
the Lossie in the 'garden of Scotland and while 
it retains a few quaint old houses, two ci’osses, and 
its cathedral, bishop’s palace, and other ruins, it 
brightened up^ much during the 19th century. The 
Elgin Institution was erected in 1832 as an almshouse 
and school, out of £70,000 bequeathed by Andrew 
Anderson (1746-1822), who from private had risen 
to be major-general in the service of the East India 
Company, Other edifices are Gray’s Hospital (1819) 
and the adjoining asylum (1834-65), the county 
buildings ( 1866 ), the court-house ( 1841 ), the market 
buildings (1850), the academy (ISCiOh and the 
parish church (1828), with a tower 112 
feet high. The once glorious Gothic 
cathedral ( 1224-1538 ) was a cruciform 
structure, 289 feet long by 120 across 
the transej^t, with two western towei*s, 
and a loftier central spire (198 feet). 

It was partially burned in 1270, and 
again in 1390 by the ‘Wolf of Bade- 
noch;’ was dismantled in 1568; and 
in 1711 was finally reduced to ruins 
by the fall of the great toAver. The 
chapter-house, with its ‘prentice pillar,’ 
is noteworthy. The town its5f has 
suffered much from fire, its partial 
destruction in 1452 at the hands of the 
Earl of Huutly giving rise to the pro- 
verb ‘Half done, as Elgin was burnt.’ 

Little remains of the royal castle, 
which in 1296 lodged Edward I. of 
England ; its ruins are surmounted by 
a monument ( 1839-65 ) to the last Duke 
of Goidon. A royal burgh since flu' 
reign of David 1. (1124-53), Elgin till 
1918 united with Banff, Macduff, 

Peterhead, Inverurie, Cullen, and 
Kintore to return one member to 
parliament. Pop. ( 1831 ) 4493 ; ( 1921 ) 

7776. See Mackintosh, Elgin, Past and 
Present (1914). 

Elgin, a city of Illinois, on the Fox River, 36 
miles WNW. of Chicago by rail, with good water 
power, large watch works, and many other manu- 
factures; pop. (1880) 8787; (1920) 27,454. 



Part of the Frieze of the Parthenon —Elgin Maibles, 

both before the purchase by the government and 
afterwards, there was fierce controversy as to the 
artistic value of the statues, and Elgin’s right to re- 
move them from Athens. Lord Byron’s view as to 
the unjustifiableness of the removal was shared by 


ELGHSrSHIRE 


ELIOT 


297 


many, who nevertheless believed not merely that 
the marbles were thus saved from great risks, but 
that they were now made vastly more accessible 
to students than they could have been in Athens 
during the troublous times that followed. 

These sculptures adorned certain buildings on 
the Acropolis of Athens. The chief portions, which 
are from the Parthenon or Temple of Minerva, were 
designed by Phidias, and executed by him, or under 
his superintendence. They consist mainly of statues 
fiom the pediments, metopes, and a large part of 
the fiieze of the cella (see Athens); a figure 
from the Eiechtheum, and a statue of Dionysus, 
and pait of the frieze of the Temple of ^Ymged 
Victory. See the various publications of the 
British Museum. 

Elgisishire, or Moray, a Scottish county ex- 
tending 30 miles along the low shore of the Moray 
Firth. It is 34 miles long, and 488 s^. m. in area, 
a former detached portion having in 1870 been 
annexed to Inverness-shire, whilst a corresponding 
portion was transferred from that county to Elgin- 
shire. The surface has a general southward ascent, 
and attains a maximum altitude of 2328 feet 
Rivers are the Spey, Lossie, and Findhom ; and of 
several small lakes much the largest is Lochindorb 
(2 miles by 5 furlongs). West of the Findhom’s 
mouth are the sand-dunes of Culbin, due to drifting 
chiefly in 1694, and some of them rising 118 feet (see 
Drift). The predominant rocks are crystalline 
in the south ; next Old Red Sandstone, with fish 
remains ; and then reptiliferous sandstone of (prob- 
ably) Triassic age (see Dioynodon). Agriculture 
is highly advanced over all the flat fertile lovrer 
tract; still, only^ abouL one-third of the entire 
area is in cultivation, lluighead and Lossiemouth 
are Ashing- villages ; and whisky is distilled in the 
higher districts. Moray and Naim shires return 
one member to parliament. Pop. (1801) 27,760; 
( 1841 ) 35,012 ; (1921 ) 41,561. The ancient province 
of Moray included the counties of Elgin and Naim, 
with g^arts of Banff and Inverness shires. Scan- 
dinavians early gained a footing ; and it did not 
become an integial part of the Scottish kingdom 
till the later half of the 12th century. Antiquities 
are the Roman remains of Burghead, Elgin cathe- 
dral, Sueno’s Stone (Foires), Kinloss Abbey (1150), 
Pluscarden Piiory (1230), a Romanesque church at 
Birnie, and the castles of Duffus, Lochindorb, and 
Spynie, the last with memories of Bothwell. See 
histories by Shaw (1775) and Rampim (1897), and 
C Matheson, Moray and Nairn ( 1915 ). 

Elgon, a volcanic mountain mass, 40 miles 
■square, on the Kenya-Uganda boundary, 50 miles 
NNE. of the Victoria Nyanza, first visited by Joseph 
Thomson in 1883 ; highest point of the cratei’s lim, 
14,140 feet above the sea. The southern slopes 
show a series of vast caves, partly artificial. 

El Hasa* See Arabia. 

Elias Levita. See Levita. 

Elie, a pretty little watering-place of Fife, 23 
miles NE. of Edinbuigh ( by rail 44). The so-called 
Elie rubies,^ found on the beach, are garnets. Pop. 
1500, or, with the adjoining burgh of Eailsfeny, 
2200 (one-half visitors). 

Elie de Beaumont. See Beaumont. 

Elijah, one of the greatest of the prophets of 
Israel, flourished during the leigns of Ahab and 
Ahaziah {circa 870-840 B.C.). The story of his 
'Career is told in 1 Kings, xvii.-xix., xxi. ; 2 Kings, 
i., ii. ; 2 Chron. xxi. 12-15. His main effort was 
directed to save Israel from lapsing into heathenism, 
^and especially to thwart the efforts of Ahab and 
* Jezebel to establish Baal-worship. The narrative 
of his life is full of human interest. His victory 
over the prophets of Baal on Mount Caimel is one 
of the most dramatic scenes in the Old Testament, 


and the record of his despair and fiiglit to Horeb, 
where he receives a revelation from God in a ‘ still 
small voice,’ one of the most pathetic. The gieat 
figure of Elijah so impressed itself upon the Jewish 
imagination that a belief grew up that he would 
return to earth to herald the advent of the Messiah, 
and Jesus himself said of John the Baptist, ‘This 
is Elijah that is to come’ (Matt. xi. 14). See 
Milligan, Elijah^ his Life and Times (1887); and 
Cheyne, The Hallowing of Criticism (1888). 

ElilUinatiOll, in Algebra, is the operation 
which consists in getting rid of a quantity or letter 
which is common, say, to two equations, by forming 
out of the two a new equation, in such a way as to 
make the quantity in question disappear. In com- 
plicated equations, elimination becomes difficult, 
and often impossible. Elimination is an important 
process in other sorts of reasoning besides the 
mathematical ; in this larger acceptation, it means 
the setting aside of all extraneous consideiations 
— of everything not essential to the result. In 
astronomical observations, the elimination of errors 
of observation is often eftected by repeating the 
observations several times in such a way as to cause 
the eiTors to be of opposite kinds, then adding the 
observed values, and taking their average. — The 
word to ‘eliminate’ is often erroneously used in 
the sense of to ‘ elicit,’ or bring to light. 

Eliot, Charles William, president of Harvard 
University, w’as born in Boston in 1834, and was 
educated at Harvard, where he filled some minor 
osts, and was president from 1869 to 1909. Under 
is rule the university was doubled in strength, 
and the old prescribed curriculum was finally 
abandoned for an optional system of studies. 
President Eliot is LL.D. of Williams, Princeton, 
and Yale, and has published, with Professor Storer, 
two manuals of chemistry. 

Eliot, George. This is the nom de guerre of the 
great English novelist, who is perh^s best known 
as the author of Adam Bede. She was born 
on 22d November (St Cecilia’s Day) 1819, and 
died on 22d December 1880, Her baptismal name 
wms Mary Ann Evans, but she usually signed 
herself Marian Evans. She was the youngest 
daughter of the second family of Mr Robert Evans, 
a land-agent in Warwickshire, on the property of 
Mr Francis Newdigate. Mr Evans was at the 
time of the child’s birth living at Arbury Faim, 
on the Newdigate property. Four months later 
he removed to Criff on the same property, ‘a 
charming led -brick, ivy-covered house,’ and here 
the afterwards celebrated authoress lived during 
the first twenty-one years of her life. Robert 
Evans was a man of strongly-marked and strenuous 
character, many of the leading traits of which 
w’ere transferrea by his daughter to the characters 
of Adam Bede in the novel of the same name, and 
of Caleb Garth in Middlemarch. But as Mr Evans 
died in 1849, and George Eliot’s first work of fiction 
was produced in January 1857, the father was 
never made aware of the character of the daughter’s 
genius. Of the life at Griff, many of the features 
are given in the sketch of Maggie Tulliver’s and 
Tom”s childhood in the Mill on the Floss ; and espe- 
cially her relation to her own brother Isaac, wdio 
was her senior by three years, is there powerfully 
painted. Her first school was at Miss Lathom’s 
of Attleboro, where she remained between the 
ages of five and nine. Then she went to Miss 
Wallington’s at Nuneaton, where the principal 
governess was Miss Lewis, with whom she formed 
a close friendship, and with whom she corre- 
sponded during those earlier years of expanding 
mind and receding faith, which intervened between 
her father’s removal to Coventry in 1841 and his 
; death in 1849. Between the ages of thirteen and 
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sixteen, she went to school at Miss Franklin's at 
Coventry, where she heeame for a time a fervent 
evangelical. She lost her mother, whom she loved 
devotedly, in 1836, when she was only sixteen; 
and early in 1837 her elder sister Christiana, who 
was five years her senior, and whose character and 
relation to herself are said to have been in some 
degree reflected in the Celia of Middlcmarch^ and 
in the relation between Celia and Dorothea in 
that tale, married Mr Edward Clarke, a surgeon, 
practising at Meriden in Warwickshire. From 
this time Mary Ann Evans took entiie charge 
of her father’s house. A master came over from 
Coventry to give her lessons in Geiman ^ and 
Italian, and another came to teach hei music, of 
which she was passionately fond throughout life. 
But besides her studies in language and music, 
she was an immense reader on all sorts of subjects 
which interested her. 

In the spring of 1841, when Maiy Ann Evans, 
or Marian Evans, as she now called herself, was 
just of age, her brother Isaac married anti took | 
the house at Griff, her father removing to Foles- 
hill Road, in the outskirts of Coventry. Here 
she became acquainted with Mr Charles Bray, 
the author of several works setting forth the 
philosophy of necessity from the plirenqlogical 
point of view, and formed a close friendship with 
his wife {nee Caroline Henneli), as well as with her 
sister Sarah, and with her brother Charles Henneli, 
who had published in 1838 An huiuiry concern- 
mg^ the Origin of Christianity^ from the rational- 
istic point of view. On ‘2d November 1841, Maiian 
Evans announces to Miss Lewis, her evangelical 
friend, that she is about, as she hopes, ‘to ofleci 
a breach in the thick wall of indifference, l»ehind 
which the denizens of Coventry seem inclined to 
intrench themselves,’ and her biographer, Mr John 
Cross (to whom she was married in 1880), says that 
‘ this probably refers to the first visit paid by Miss 
Evans to Mr and Mrs Bray at their house in 
Coventrj^.’ We understand it as anticipating some 
success in bringing her new friends to a more 
religious state of mind. If so, the result was just 
the opposite of her expectations. Before a fort- 
night had passed — ^i.e, on the 11th November, she 
Avrites to the same friend anticipating that Miss 
Lewis may feel estranged from her as a consequence 
of some revolution Avhich was taking place in 
her own mind, and that the visit which Miss 
LoAvis was to have paid to Miss Evans at Christmas 
may no longer be one which she Avould wish to pay ; 
and before the end of the year she had so greatly 
offended her father by refusing to go to church 
that he actually formed, some intention, though 
he did not carry it out, of breaking up his house- 
hold and going to live Avith his married daughter. 
Subsequently Marian Evans withdrew her objec- 
tion to going to church, though she did not modify 
her views, and the breach between father and 
daughter was avoided. 

At the opening of i844, the work of trans- 
lating Strauss’s Lehen Jem, which had been at 
first undertaken by Mrs Charles Henneli, was 
transferred to Marian Evans, and at this she 
worked most laboriously till its publication in 
1846. It was done in very scholarlike fashion. 
Indeed, the accuracy of George Eliot’s work, when- 
ever scholarship Avas needed, was all the more 
remarkable for her great imaginative power. There 
was nothing loose or slipshod about her. She may 
occasionally be fairly accused of pedantry, never 
of slovenliness, never of carelessness concerning 
facts, or of trusting to her imagmation for what 
she had the means of verifying. She was painstak- 
ing by temperament as well as by self-&cipline, 
thou^ it would be difficult to find a case in which 
that very bad definition of genius, as ‘an infinite 


capacity for taking pains,’ would be more wholly 
inapiflicable. George Eliot had a vast capacity 
for taking pains, and she had also a great 
genius; but her capacity for taking pains was 
as distinct from her genius, and showed itself 
in intellectual achievements as different as Silas 
Marner from her translation of Stiauss’s Lehen 
Jesu. She translated later Spinoza’s Tractatus 
Theologico-PoliUciis, and in after-years his Ethics^ 
though we are not aware Avhether either translation 
Avas ever published, certainly not Avibh her name. 
On the last clay of May in 1849 her father died, 
and on the lltli June Marian Evans Avent ahroad 
Avith Mr and hfis Bray, ultimately to Cieiieva, 
where she lemaiiied for some iiiontlis, the Brays 
returning home without her. ToAvards the close of 
March 1850 she returned to England, crossing 
the Jura on a sledge, and reaching London on 23d 
March. She noAv began to write for the Wesi- 
7nuister Review, and in Soplember 1851, in blie 
year of the Great Exhibition, she became its 
assistant editor, lodging at its headquarters in the 
Strand, and becoming the centre of the literary 
circle of Avhich Mr Herbert Spencer^ and Mr G. 
H. LeAves were two of the most influential members. 
It was at this time that she translated Feuerbach’s 
Essence of Christianity, the only book to which 
slie appended her real name. The drift of this 
book was to shoAV that God is only a ‘viitiial’ 
image of man, the magnitiod form of his hopes 
and desiies. 

Gradually her intimacy with Mr Lewes giew, 
and in 1854 she formed a connection with him 
Avhich lasted till his deatli in 1878, a connec- 
tion which was the great false step of her life* 
In July 1854 she went abroad Avitli him, stay- 
ing three months at Weimar, where he vas 
preparing for his Life of Goethe, After a 
somewhat longer stay at Berlin, George Eliot and 
Mr Lewes returned to England, and took up their 
abode first at Dover, then at East Sheen, and then 
at Richmond. In November 1856, Avhen 4»lie Avas 
just thirty-seven, she attempted her first storj’-, 
The Sad fortunes of the Rev. Amos Barton, the 
commencement of the Scenes of Clerical JAfe, 
The first part of it Avas publishecl in BlachwooTs 
Magazine in January lfo7, and almost all aa4io 
reai it recognised at once that a new English 
author of gi’eat power had arisen. This stoiy Avas 
quickly followed by Mr GiljiVs Love Story and 
Janefs Repentance, In 1858 she Avrote Adam 
Bede, partly at home, partly abroad at Munich and 
Dresden, completing it at Richmond in November. 
After the publication of this brilliant stoiy, Avliich 
had the most marvellous success, George Eliot 
found to her amazement and annoyance that a 
Mr Ligmns, who had lived in the same country 
as hers^ in the Midlands, claimed to be himself 
the author. There was a sharp controversy in 
the Times on the subject, and it was not till the 
publisher, Mr Blackwood, had intervened, that 
Mr Liggins’s authoiship was generally discredited. 
After the publication of Adam Bede, The Mill on 
the Floss, Silas Mamer, Romola, and Felix Boh 
appeared in succession, but not rapid succession, 
for George Eliot alAvays took her time, the last 
story coming out in 1866. Her first poem, The 
Spanish Gypsy, was published in 1868, followed in 
the next year by Agatha, The Legend of Jnhal, 
9xA.ATmgart; and in 1871 appeared the first part 
of Avhat proved to be, we think, in every sefise 
her greatest work, Middlemarch. After that Danm 
Deronda, published in 1876, showed a marked 
falling off in power, though many of the sceneEf 
are sufficiently rich in ^thos, humour, and insight. 
Of the Immesdons of Theophrastus Such, a volume 
of someAvhat miscellaneous essays not unlike 
Thackeray’s Roundabout Papers in their rather 
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vague structure, no good critic, we think, torined 
any very high estimate. 

After the death of Mr Lewes, on 28th November 
1878, George Eliot, who was always exceedingly 
dependent on some one person for affection and 
support, fell into a very melancholy state, from 
which she was roused by the solicitous kindness and 
attention of Mr John Cross (1840-1924), an old 
friend of her own and of Mr Lewes’s, and to him 
she was married on 6th May 1880. Tiieii married 
life lasted but a few months. Geoige Eliot died 
in Cheyne Walk, Chelsea, on 22d December of 
the same year, and is huiied in Highgate Cemetery, 
in the giave next to that of Mr Lewes. 

As a novelist, George Eliot will probably always 
stand among the greatest of the English school ; 
above Richardson, whom she greatly admired, and 
with whose painstaking and elaborate style of 
poitraiture she had something in common, though 
in her preference for studies taken from simple 
rural life, from commonplace subjects so deline- 
ated as to bring out the humorous side of 
human shortcomings and the overmastering power 
of pitiable passions, she approached nearer to the 
still greater genius of Fielaing. But her mind had 
not the movement and vivacity of Fielding’s. If 
it had had that movement, that elasticity, that 
freedom of life in it, her genius would probably 
have shown itself much earlier than it did, and 
not waited till she was close upon forty before it 
betrayed even its existence. In early life she 
seems to have given her whole mind to the 
higher problems of life, and to have declared 
them virtually insoluble before she took refuge 
ill portraying, with the wonderful power she 
actually displayed, the disappointments, the break- 
downs, the narrow discontents, as well as the gen- 
erous hopes and unsatisfied ideals of other human 
beings. She did not give the first-fruits of her 
intellectual energy bo fiction. She exhausted, to 
her own thinking, the province of theology firet, 
and having accepted with her usual too great 
docility the negative view of those who held that 
we have no trustworthy evidence that Christ’s life 
was a revelation of divine power at all, and who 
held that Christianity is a mere dream dreamt in 
the idealising mood of eager human aspiration, 
she passed on sadly to a pitying study of man in 
the frame of mind of one who is determined to 
make the best of a bad business. And she ex- 
tracted, perhaps, from our human lot all the good 
that it is possible for any one to extract from it 
who has once come deliberately to the conclusion 
that, though something may be done to elevate, 
and a good deal to alleviate it, and though not a 
little amusement may be e: 5 :tracted from it, yet 
that no power can really transfigure it, and that the 
more modest the aim, the less serious will be the 
inevitable disappointment. This subdued tone of 
regret that the highest human endeavour is destined 
to* be baffled runs through all her tales, knd it 
can hardly be doubted that their pervading melan- 
choly is at least in some degree due to the false 
step which she herself, under the influence of a 
negative school of religious thought, had deliber- 
ately taken, when she sacrificed her own life to 
the ends of a connection out of which most of the 
joy, and almost all the sacredness, were taken by 
the unnatural and mox*ally humiliating circum- 
stances under which she entered upon it. It 
was greatly to her credit that, in spite of these 
circumstances, she steadily refused to lower the 
moral ideal at which she aimed, though she pursued 
it with scanty hope, and without the assistance 
of the faintest trust in the help of any higher 
power. She told her friend Miss jEennell in 1857, 
when the success of her Scenes of Clerical Life 
was already assured : ‘ If I live five years longer, 


the positive result of my existence on the side of 
truth and goodness will outweigh the small nega- 
tive good that would have consisted in my not doing 
anything to shock others, and I can conceive no 
consequences that wiU make me repent the ijast ’ 
{Life and Letters, vol. i. p. 461 ). She lived twenty- 
thiee years more ; but the good of living up to one’s 
own ideal is neither small nor negative, and the 
Life appeals to show that the shock of having 
herself contributed to the world an example of 
a mode of life of which in her literary work 
she was constantly struggling to 'outweigh’ the 
influence, ^yas far greater and more endniing 
than she had at this time realised. 

George Eliot’s mind was one of extraordinary reflec- 
tive power, hut deficient in vivid personal instincts. 
She notices in Silas Marner how slowly impressions 
grow up within us, and how little we are some- 
times aware of the origin of even those impressions 
which are destined to produce the greatest effects 
upon our character and external life. ' Our con- 
sciousness,’ she says, ‘ rarely registers the beginning 
of a growth within us anjr more than without us. 
There have been many circulations of the sap 
before we detect the smallest sign of the bud.’ In 
most men and women, such oblivionsness of the first 
appearance of a germ of evil would hardly apply to 
a violation of wholesome instincts of that peculiar 
and marked kind by which she set her actual life at 
vai iance with her moral ideal. But perhaps ih was 
so in her case. Her Life and Letters appear to show 
that the suave and long-drawn melanehmy and some- 
what artificial condition of self-repression in which 
she lived grew upon her more and more as ‘ the 
sap circulated ’ and fed her ideal of the true relation 
of husband and wife. In story after story she 
attempted to impress upon others the absolute 
sacredness of the relations to which her own action 
had apparently shown her to be indifferent. Her 
most impressive stories, Adam Bede, Silas Marner, 
Bomola, Felix Holt, Middlemarch, and Daniel 
Beronda, were all penetrated with the desire to 
show how selfish and desecrating what is called 
love may be mthout marriage, and how equally 
selfish and deseciating marriage may be without 
love; yet at every return to that subject there 
seems to be less of hopefulness, less of awe, less of 
tesbimonj^ to the sharp remorse which follows 
wrong-doing, less of vivid instinct, more of the 
tone of tragic warning, more of a tendency to 
acquiescence in inevitable misery, in her treatment 
of the theme. 

Her pictures of the English farmers and tradesmen 
and the lower middle class generally of the Midland 
counties are hardly surpassed in English literature, 
and may be put on a level with Sir Walter Scott’s 
similar pictures of the Scotch peasantiy. Jeanie 
and Effie Deans in the Heart of Midlothian are 
hardly more impressive than Dinah and Hetty in 
Adam Bede, and many might plausibly contend 
that they are less so. George Eliot’s di awing 
had finer touches, and was more from within; 
Sir Walter Scott’s was more rapid and vigorous, 
and excited a deeper interest in the outward 
careers of his dramatis personce. Then again, 
George Eliot’s farmers and millers, and farriers 
and auctioneers, and parish-clerks, are painted 
not with more humour perhaps, but with humour 
of a rarer and finer kind, though it is less 
popular and effective than Sir Walter Scott’s 
bailies and drovers, and dominies and gypsies. 
What George Eliot is too frequently deficient in is 
action ; what Sir Walter lacks is depth of insight. 
But on the whole George Eliot’s stones give us at 
least as good a pictm-e of the life of the Midland 
counties, as masterly and full-length portraits of the 
slow-moving, beef-consuming, hal:)ifc-ridden popula- 
tion of those counties in the earlier part of the 19tih 
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century, as Sir Walter Scott has given us of the 
Border counties during the whole of the 18th cen- 
tury, with their wilder and more adventurous 
people. Of course there is a great difference in 
meuiod between the two novelists, corresponding 
pretty closely to the difference between their 
Favourite subjects. Sir Walter loved to show his 
favourites embarked in perilous adventures, Eob 
Eoy gaining access to the Glasgow Tolbooth, and 
endangering his own neck to help a friend, or 
again, persuading the soldier to whom he w^ 
buckled to let him loose himself and dive for his 
life as they ciossed the Forth. George Eliot on the 
other hand is seldom so successful as when she 
patiently develops her characteis in rather slow 
but humorous dialogue — such dialogue as Shake- 
speare loved to interpolate in his plays when he 
chose to show us how the ‘ Goodman Dull ’ of the 
Midlands talked away in his stupid but comfort- 
iUble self-satisfaction. Perhaps now and then 
George Eliot a little overdoes this microscopic view 
of inarticulate natures. In that curious short story 
of hers, The Lifted Veil, she gives a picture of a man 
with a q[uite preternatural insight into the vagrant 
and frivolous background of the minds of those 
amongst whom he lives, who is made to complain of 
‘the obtrusion on my mind of the mental process 
going forward in first one person and then another, 
with whom I happened to be in contact; the 
vagrant, frivolous ideas and emotions of some 
uninteresting acquaintance . - . would force them- 
selves on my consciousness like an importunate, ill- 
played musical instrument, or the loud activity of 
an imprisoned insect. ’ Had not George Eliot her- 
self some curious gift of the same kind? — as for 
instance in the very long analysis she gives of the 
way in which the gossips of Eaveloe constructed, 
out of their own consciousness, the dross and 
ersonal appearance of the pedlar who is supposed 
y them to have stolen Silas Marner’s gold ? She 
seems sometimes to have had the buzz of dull but 
excited gossip almost revealed to her by a kind of 
disagreeable intuition, and to have written it down 
at too great length in order to rid herself of its 
leaden predominance over her imagination. 

But if in delineating character George Eliot is 
often more than the equal of Sir Walter Scott, 
because she goes deeper and has a more penetrat- 
ing insight, she is greatly his inferior in play and 
richness of pictorial imagination, in rapidity of 
movement, and in warmth of colour. Eomola, her 
one historical romance, though it is full of subtlety 
of conception, contains some very striking figures, 
and is painted with a surprising minuteness of real- 
istic detail, is a doubtful success. Sir Walter Scott 
never failed in making the chief historical figure 
of his historical romances the most interesting 
figure in his group. His studies of Mary Stuart in 
the Abbot, of Elizabeth in Kenilworth, of James I. 
in the Fortunes of N%gel, and of Louis XI. in 
(Quentin Durxoard are studies which will live in the 
imaginations of men as long as the most vivid of 
historical portraits. George Eliot did not thus 
succeed in painting Savonarola. It was in Tito and 
Tessa that she achieved her great successes. As 
regards the historical background of Bomola, one 
can hardly say that it holds its place at all as 
compared with even the least successful historical 
roinance of Sir Walter Scott, say, Anne of Geier- 
stein ox the Fair Maid of Perth. George Eliot’s 
imagination was not buoyant enough to travel 
hack into these far regions of history, and create 
them anew for us. Nor does her story move rapidly 
enough to make up for the difficulty of transporting 
our sympathies to so distant a region. We miss the 
vividness and we miss the action which are needful 
for the art of historical romance. 

And again in her poetry George Eliot falls far 


short of Sir Walter Scott ; she is sombre, stately, 
even Miltonic after a fashion of her own, biit 
Miltonic without Milton’s felicity and cliarm. 
She is as grandiose as Milton without being as 
gland. Sometimes she attains true grandeur, as 
in her delineation of the selfishness that remained 
at the heart even of the insjiired musician Jubal : 

This little pulse of self that liviiif? ^lo^\(‘(l 

Through thrice throe conluiies, and divinely strowed 

The light of mu&ic through the vague of sound, 

Ached smallness, still in good that had n<> bound. 

The last line is grand, l)ut not with Milton’s 
sweet and winning grandeur. And usually George 
Eliot falls quite short of true grandeur in her poetiy, 
and seems to be impressive witlujut actually im- 
pressing the reader. The ibytlim is labomed, the 
thought is laboured, the feeling is la])oured, and 
the effect is more artificial than artistic. 

Perhaps the most curious feature of George 
Eliot’s genius is that she wrote so very much better 
and with so much more ease when sli'c was writing 
dramatically than she did when slie was writing 
her own thoughts in her own name. There is hardly 
a good letter — considered as a letter— in the wliole 
three volumes, made up chiefly out of her letters, 
which Mr Cross gave to the w’oi'ld. There is 
on the contrary liardly ineffoetive speech put 
into the mouth of any of the chn^ractcis whom she 
delineated in her novels. Sir Walhu- Seott lias 
given us a far laiger proportio)! of ineffectively 
painted characters, though also a grc^alcr number 
of effecti\e]y painted characters, tliaii (fCorge Eliot. 
There is hardly a countiy squire, or dairymaid, or 
poacher, or innkeeper, o'r country lad (!r lass to 
whom George Eliot does not give a thoroughly 
individual voice; but when she comes to speak 
for herself, her voice is measured, artificial, mono- 
tonous, and a little ovci -sweet. Her letters read 
as if they ’sveve turned out by machinery, though 
machinery invented by some gently intellectual and 
laborious mind. Scott’s letters are delightful read- 
ing; Miss Bronte’s are full of interest ; even Aliss 
Austen’s, though they disappointed everybody, give 
the impression of a lively and oliservant mind’. But 
George Eliot’s have no freedom or personal stamp 
upon them, unless the absence of peisonal feeling 
be itself a personal stamp. It almost seems as if 
her mind bad been intended more as an instnmient 
for interpreting the minds of others, more as a 
phonogra}>h through the agency of wdiich the 
natures of all the various interlocutors w'ith wdiom 
she met could be delicately registered and made 
to report themselves to the w’orld, i ban as a distinct 
organ of her owm taste and purpose, George 
Eliot is in the highest degree original in her power 
of interpreting otliers, but she gives an effect of 
faded secondJiand ’suavity w’heu she comes to 
interpret herself. Nevertheless she will be named 
in tne same category with Sir Walter Scott, 
Thackeray, and Dickens. 

See the Life, edited by J. W. Cross (3 vols. ISSS-STS), 
and works by Mathilde Blind (1883)» O. Browning (1890), 
and C. S. Olcot (1911); also F. W. H. Myers, Fssags: 
Modem ( 1883 ) ; R. H, Hutton’s Essags ( 1871 ) and hia 
Modern Guides of English Thought (1887); Sir Leslie 
Stephen’s George Eliot (‘Men of Letters,’ 1902); G. 
Gardiner’s The Inmn* Life of George Eliot (1912); and 
M. H. Deakin’s Ear}y Life (1913). 

Eliot, Sir Johk (1839-1908), meteorologist, 
born at Lamesley in Durham, was second wrangler 
at Cambridge, and became professor of mathematics 
at Kurki and Allahabad and of physical science at 
Calcutta. He played an important part in organis- 
ing meteorological work in India and elsewhere. 

Eliot, John, ‘the Indian Apostle,’ was born 
probably at Widford in Hertfordshire in 1604, the 
son of a yeoman, graduated at Cambridge in 1622, 
and, after taking orders in the Church of England, 
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quitted his native country for conscience’ sake, and 
landed at Boston in New England in 1631. For 
some months lie ‘ exercised ’ in the church there, 
hut being fore-engaged to friends who had settled 
at Roxbury, he repaired thither in the summer of 
1632. In 1646, after two years’ study of the lan- 
guage, he delivered a long sermon in the native 
dialect at Nonant um, about five miles from Rox- 
bury; and other meetings soon followed. He 
shortly after began to establish his converts in 
regular settlements, his work meeting with ap- 
proval both in the colony and at home ; in England 
a coiporation was founded in 1649 ‘for the pro- 
moting and propagating the Gospel among the 
Indians of New England,’ which defrayed the 
expenses of the preachers and the cost of printing 
translations. At one time there were over a dozen 
townships of ‘ praying Indians ’ within the bounds 
of Massachusetts, and many more outside these 
limits, with numbers estimated in 1674 at 3600; 
but, although the organisation survived until the 
death of the last native pastor in 1716, the decay 
of the ‘praying towns’ was rapid after the war 
with a native king, Philip (1675), in which the 
converts suifered equal cnielties ab the hands of 
their countrymen and of the English, whom they 
are nevertheless believed to have saved fi-om ex- 
tinction. Eliot died at Roxbuiy, 21st May 1690; 
there are monuments to his memory in the Indian 
burying-ground at South Natick, and at Newton, 
near the scene of his first Indian sermon. A man of 
earnest piety and devotion to evangelisation, warm- 
hearted, and of a singularly attractive manner, he 
has left a memoiy that is honoured among the 
first in the history of New England. Along 
with his colleague Thomas Weld, and Richard 
Mather, Eliot prepared an English metrical version 
of the Psalms, the ‘Bay Psalm-book’ (Camb. 
1640), which was the first book printed in New I 
England. He was also the author, among other 
works, of The Christian Commonwealth (Lond. 
1659 ; suppressed by the general court, and now 
extremely raie), of The Communion of Churches 
(Camb. 1665; the first book privately printed in 
America), of several tiacts, and of translations into 
the Indian tongue of Baxter’s Call, Bayly’s Frac- 
tice of Piety (abridged), and Shepard’s Sincere 
Convert. But the great work and the noblest 
monument of his devoted life was the translation 
of the Bible into the tongue of the Indians of 
Massachusetts (Algonquin), of which the New 
Testament appealed in 1661, and the whole work, 
with a version of the Psalms in metre, and a page of 
‘ catechism,’ in 1663. His Indian Grammar Begun 
was printed in 1666, his Indian Primer in 1669 ; a 
reprint of the only copy of the latter which can 
be localised, now in the libiaiy of Edinburgh Uni- 
versity, was issued in 1880, along with a reprint 
of one of the only two extant copies (not alike) 
of A Christian Covenanting Confession, The finest 
collection of unique and scarce copies of Eliot’s 
works is in the Lenox Library, New Yoik ; many 
of them have been leprinted. 

The best Life of Eliot is that by C. Francis m voL v. of 
the first senes of Sparks's American Biography (1836), 
the earliest that by Qotton Mather (1691); see also two 
careful articles in the Cydoposdia of Am&r. Biog. (vol. ii 
1887) and the Diet of Nat. Biog. (voL xvii. 1889). 

Eliot, Sir John, English statesman, the earnest 
champion of the supremacy of parliament in the 
government of the nation, was the son of a country 

f entleman of Cornwall, in which county, at Port 
lliot on the Tamar, he was bom, ^th April 1592. 
He studied for three years at Exeter College, 
Oxford. During the couise of his continental 
travels he became acquainted with Villieis, after- 
wards Duke of Buckingham, an acquaintanceship 
which had a most important influence upon his 


subsequent parlianientaiy career. He enteied the 
pailiament of 1624 as an adherent of Buckingham, 
whom he hearbily supported in his warlike policy 
against Spain. But duiing the course of the next 
pailiament (1625) his eyes seem to have become 
opened to the true cliaractei and designs of the 
favourite ; he finally hioke with him that same 
year, owing to an arrogant lefusal on Bucking- 
ham’s part to a^cknowledge the House of Coimnoris 
as the real luliiig powei in the nation, and swung 
ovei to an extreme of fierce and implacable hostility. 
Accordingly, in the next parliament, in which, fiom 
the force of circumstances, Eliot was the leading 
spirit, his policy was in the main one of antagonism 
to the king, and finally culminated in the impeach- 
ment of Buckingham. For this Eliot was sent to 
the Tower on 11th May, and not leleased until the 
19th. In the parliament of 1628 Ehot raised his 
voice against aibitraiy taxation, and was instiu- 
mental in foicing fiom Chailes the celebrated Peti- 
tion of Right. For having again protested formally 
against the king’s pioceedmgs in matters of taxa- 
tion and leligion Eliot was, on 4th Maich 1629, 
sent, along with eight other members, to the 
Tower ; and steadfastly refusing to acknowledge 
himself to have been in erioi, was kept in confine- 
ment until his death, on 27th November 1632. 
During his incarceration, Eliot composed an account 
of Charles’s first pailiament, Nepotium Posierormn 
(first printed in 1881); a philosophieo - political 
treatise, The Monarchy of Man ( 1879 ) ; and An 
Apology for Socrates (1881), a vindication of his 
own public conduct. He also left Be Jure 
Majestatis, a Political Treatise of Government, 
and the Letter -hook of Sir John Ehot, both 
puhlislied in 1882. See Life by John Forster (2d 
ed. 1871). 

Elioto Samuel (1821~98), United States authoi, 
born in Boston, graduated at Harvard, and was 
professor of History and Political Science in Tiinity 
College, Hartford, in 1856-64, being also its piesi- 
dent in 1860-64. Between 1864 and 1874 he lectured 
there and at Harvard, and he afteiw’aids filled im- 
liortaiit posts in the Boston schools. The first two 
parts of a History of Liberty appeared in 1847- 
49-53. He also published a Manual of Untied 
States History (1856; revised ed. 1873). 

Eliot, Sir Thomas. See Elyot. 

Eliot, Thomas Stearns, poet and critic, was 
born at St Louis, Missouri, in 1888. Having 
graduated from Haivard, and studied at the Sor- 
bonne and at Merton College, Oxford, he became 
a teacher and lecturer in London, where he has 
lived since 1913. The Love Song ^ of J. Alfred 
Prufroch, his best poem, appeared in 1917 ; other 
longer poems are Portrait of a Lady, Gerontion, 
and The Waste Land. Eliot’s verse, for the most 
part ironic and satiric, 'while brilliant in execution, 
is lacking in invention and poetic fire. The Sacred 
Wood ( 1920 ) is a work of literary criticism. 

Eliott, General. See Heathfield (Lord). 

EUs , one of the ancient divisions of the Pelopon- 
nesus, bounded N. by Achaia, E, by Arcadia, and 
W. by the Ionian Sea. The northern and more 
fertile region, watered by the Peneus and numerous 
smaller streams, was famed for the excellence of its 
horses ; the southern and more rugged district is 
drained by the Alpheus, which rises in the moun- 
tains of Arcadia. On its banks were the grove and 
temple of Olympic Zeus, and the plain in which 
the great Olympic games were celebrated. For 
long the sacred character of Elis, as the seat of the 
greatest of the national festivals, protected the 
country from invasion, but during the Pelopon- 
nesian war, the Athenians, and afterwards the- 
Spartans, disregarded the privileges of the Eleans. 
See Olympia, for excavations. 
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ISlisabethTtlle, capital of the province ol 
Kabanga, in the SE. coiner of Belgian Congo, 
near the lihodesian fi on tier, is some 2300 miles 
from Capetown by lail. The district is rich in 
radium and coppei. 

Elisavetgrrad, a fortified town of Ukraine, 
130 iiiilos N. of Kherson, is an important military 
depot, with a stiong citadel. Eloui -mills, soap, 
tallow, and candle factories are the piincipal w'oiks. 
Ehsavetgrad was founded in 1754, and named after 
the Em})ress Elizabeth. Pop. 77,000. 

EHIsavetpol, or Elizavetpol, or Yelisa- 
VETPOL, a town of the lepnblic of Azerbaijan, on a 
tnbutaiy of the Kur, at an altitude of 1450 feet. 
The place is mean, but it has seveial mosques and 
churches, the mosque of Shah Abbas being paiticu- 
larly fine. Elisavetpol is not a healthy town ; its 
inhabitants, about 60,000 in number, are compelled 
to retire to the hills in sumnier. The town and 
its vicinity are famous for their fruit-trees; and 
horticultuie, the breeding of silkworms, and agii- 
culture are the chief industries of the place. Elisa- 
vebpol (Gandzlia oi Kanga) fonneily belonged to 
the Turks. The mo.'lern town was founded by 
Shall Abbas of Persia, but fell into the hands of 
the Russians in 1804. On 25th Septemlier 1826 the 
Peisians were defeated here by the Russians under 
Paskevitcb. The name Gandzha has l>een i estorecl. 

EMsha, a Jewish prophet and the successor of 
Elijah. His work extended over a period of fiftj’-- 
five years during the lei^ns of Jehoiam, Jehu, 
Jehoabaz, and Jeboash (circa 850-795 B.O.). The 
stoiy of bis life is told in 1 Kings, xix. 19 ; 2 Kin^s, 
ii -i'x. ; xiii. 14-21. Elisha lacked the originality 
of Elijah, and his caieer is far less dramatic, but 
bis influence upon the political and religious life 
of tlie nation was far-ieacliing in its efiects. The 
incidents lecovded reveal liim as a man of gieat sym- 
pathy and compassion, always eager to place liim- 
self at the disposal of the sunering and tlie needy. 

Elixir (Arab, el ihslr, Hhe philosopher’s stone;’ 
see Alchemy), a term in pharmacy which has 
come down from the days of Alchemy (q.v,). By 
the alchemists the term was applied to varioiis 
solutions employed in the attempt to transmute 
metals. But the most notable elixir, sought after 
by many, was the ckxir vitce, ‘the elixir of life,’ that 
sublime, potent, perfect, invaluable preparation 
which, if discovered, would confer immortality or 
at least extreme length of life on him who drank 
it. The name has recently been appropriated 
to a class of American pharmaceutical prepara- 
tions. These are very different from the old- 
fashioned elixirs, which corresponded in the main 
to our modern tinctures ; for in the American elixirs 
the firsb object sought is to present the medicine 
under an agreeable form, even if frequently with a 
loss of potency. These newer elixirs are often 
highly alcoholic, and are sweetened and flavoured 
with great skill. In British pharmacy, Elixir of 
Vitriol is almost the only representative of the old 
class, and is prepared by mixing together sulphuric 
acid, alcohol, tincture of ginger, and spirit of cinna- 
mon. This preparation, also known as aromatic 
sulphuric acid, is useful for quenching thirst, 
sharpening the appetite, checking profuse perspira- 
tion, and often reducing the action of the pulse. 
The dose may range &om ten to forty drops, 
administered in syrup or water. 

Elizalbet1l9 the capital of Union county. New 
Jersey, formerly capital of the state, lies 5 miles 
SSW. of Newark by rail, with one quarter (gener- 
ally called Elizabethport) on Staten Island Sound. 
It contains a court-house, city -hall, and several 
good schools, and is the seat of a large Singer sew- 
ing-machine factory, and of a number of manufac- 
tories of saws, chemicals, hardware, &c. Eliza- 


bethport ships large quantities of antbraciLe coal ; 
it also has several foundries. A great drawbiidge 
over Staten Island Sound, 800 feet in length, with 
a draw-span 500 feet long, connects New Jersey 
here with the Staten Island shore. Pop. (1880) 
28,229; (1890)37,764; (1920) 95,783. 

Elizabeth* Queen of England and Ireland, was 
the daughter of Henry VIII. by his second Avife, 
Anne Boleyn, and was born in Greenwich Palace, 
7th September 1533. Fiom her father she inherited 
physical strength,^ resolution, energy, hauteur, a 
lieiy tetnper, an inclination both to cruelty and 
to coal sen ess, and a passion for splendour; to liei 
mother maybe attributed such ])hysical attractions 
as can be claimed for her, whatev(M of feminine 
piquancy flashed fitfully across her (Essentially 
masculine life, and probably also her insincerity, 
her jealousy, and her love of artifice. The mar- 
riage of her jiarents was a secret one, and A\lien, 
in 1536, her luotliei* was beheaded, and her father 
married Jane Seymour, she, as well as lier half- 
sister Mary, the daughter of Cathaiiiui of Aragon, 
was declared illegitimate. Her early years were 
in consequence passed under a cdoud, tliough profit- 
ably so far as intellectual discipline was coucemed. 
The governesses and teachers, in whose hoc let y she 
spent most of her time till the death of her sister 
Maiy, and of whom the (diicf were Lady Bryan, 
Lady Tyrwdiitt, Sir John Choke, William Griiidal, 
and Roger Ascham, Avere almost all devotees to the 
NeAv Learning, Avhile some Averc adherents <»f those 
Reformation principleH Avhich her father paitially 
accepted and (‘stablished in England. Her a(icom- 
plishments, like her charms, the ardoui of her 
Protestantism, and ca^cu her patriotism and politi- 
cal foresight, Avere exaggerated by th<‘ iiisloiianK-m- 
waiting of her reign. But it i's Ixyond question 
that she learned to read Cicero, Sopliochis, ami even 
one or two of the Fathers in the original, to s])eak 
German and French Avith fluency, and to acquire a 
mastery over the then limited technuiuc of music. 

During the life of Elizabeth’s fattier, Iaa^o of hoi 
stepmothers, Anne of Cleves and Catharine Pan*, 
looked upon her with a friendly eyi), and the lattoi, 
but for her father’s temper or di.-^liko, would have 
had her much at court during the closing years 
of his reign. But till, on the death of IMary, she 
ascended the throne, she did not }day an imj/ortant 
part in English politics. During the reign of 
Edward VI. she, then a girl of sixteen, Avas sub- 
jected to the dubious attentions of Lord Seymour, 
High Admiral of England, and responded so far to 
them that her conduct AA’’as made tiie subject of a 
public inquiry. On her brother’s death she took 
the side of her sister against Lady Jane Grey and 
the Duke of Northumberland, but her identification 
with Protestantism aroused the suspicion of Mary 
and her counsellors, and led to her being implicated 
in Wyatt’s rebellion in 1554, and thrown into the 
Tower. Subsequently she Avas btrictly guarded in 
Woodstock, and her adroit and seemingly not alto- 
gether insincere conformity to the Catholic ritual 
was probably the sole cause of her not sharing the 
fate of the leading Protestants of the time, and 
being sent to the block. 

On the death of Mary, 17th November 1558, 
Elizabeth, then twenty-five years of ago, Avas sum- 
moned to the throne amid the acclamation alike of 
Protestants, who saw in her advent a cessation to 
the persecutions of the preceding five years, and 
of Catholics, who had more than a suspicion of 
her indifferentism in ecclesiastical and theological 
matters. Although to the end of her life she 
retained a liking for the splendour of Catholic cere- 
monial, and had no sympathy with the doctrines of 
Geneva,^ her political sagacity enabled her at once 
to perceive that her part in Europe must be that of 
a Protestant sovereign, while her courage led her 
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to act pioniptly. Having presumably taken the 
advice of Sir William Cecil (afterwards Lord 
Buighley), whom three days after her accession 
to the throne she appointed Chief Secretary, she 
issued a proclamation to the effect that the church 
service be lead in English, and the elevation of the 
host be discontinued. That she oidered the Eng- 
lish ambassador at Rome to notify her accession 
to the reigning pontiff, Paul IV., is denied. Paul 
IV. maintained that Elizabeth, being illegitimate, 
must resign all pretensions to the crown of Eng- 
land, which he claimed a right to dispose of, that 
country being a fief of the holy see. The only 
result of this assumption was to make Protestant- 
ism and patiiotism in England synonymous. The 
Anglican Church, with its Thirty-nine Articles, its 
Book of Common Prayer, and its acknowledgment 
of the headship of the sovereign, was there and 
then virtually established in its present form. The 
change that was effected w’-as in no sense a revolu- 
tion. Of the prelates who were in office when 
Elizabeth began her reign, only one, Kitchin, 
Bishop of Llandatf, agreed to the innovations con- 
tained in her proclamation, but of 9000 cleigy, 
fewer than 200 resigned their livings. 

To an exceptional extent, even for a sovereign 
with such strong absolutist instincts as Elizabeth, 
her life was bound up with the history of England 
<q.v.). Here, therefore, it will be necessary only 
to point out how her personal prejudices and opin- 
ions, and still more, her likes and dislikes, affected 
the policy of her country. The great blots upon 
her reign were the persecution of the Catholics, 
and the execution of Mai*y, Queen of Scots. As 
to the last, it is impossible now to say how much 
feminine jealousy on Elizabeth’s part of a woman 
with greater personal attractions than herself had 
to do with the tragedy, but it is unquestionable 
that such jealousy existed. The discovery of 
designs agamst her life, such as the Ridolfi plot, 
had probably also not a little to do with her final 
determination, and certainly led to the execution 
of the Duke of Norfolk. The great glory of Eliza- 
beth’s reign, on the other hand, was the destruc- 
tion of the Spanish Armada in 1588 ; but for this 
great national deliverance but slight credit is due 
to Elizabeth. It is true that, when an army 
assembled at Tilbury to resist invasion, she showed 
the courage of her race, and addressed her troops 
in language which has the genuine ring of patriot- 
ism. But it is also true that she at first declined to 
admit the national danger, although it was appar- 
ent to all her advisers, that she hesitated lament- 
ably as to the steps to be taken to meet it, and that 
her parsimony in such matters as the naval com- 
missariat led to the risk of disaster, and prevented 
the victory which was actually won from being so 
complete as otherwise it would have been. The 
triumph of England over Spain is to be attributed 
to the wisdom and energy of Elizabeth’s advisers, 
to the skill and corn-age of the great English cap- 
tains of the time, and to the generous patriotism of 
English, and e^ecially of London, merchants. 

It would be difificult to say whether the romantic 
side of Elizabeth’s life is more notable for its pro- 
minence or for its farcicality, if not unreality. 
From her sixteenth year to her fifty-sixth, one 
matrimonial scheme or violent passion, not always 
remarkable for delicacy, succeeded another. Before 
she ascended the throne, her name was mentioned 
in connection either with marriage or with love, not 
only with Admiral Lord Seymour, as already men- 
tioned, but with Edward Court^ay, son of the 
Earl of Devonshire ; the Earl of Arran ; Philip of 
Spain, who married Mary ,* and Philibert of Savoy. 
.Oter she became Queen of England, Philip 
renewed his courtshm, while her hand was also 
solicited by or for Eric, king of Sweden, Henry 


HI. of France, his successor Henry of Navarre, the 
Archduke Charles of Austria, and the Duke of 
Alencon. Letters preserved in Hatfield show that 
she cherished an attachment for the last until he 
died, worn out with debauchery, in 1584 ; although 
at the time they first met she was thirty-eight and 
he nineteen, and a dwarf with a face horribly dis- 
figured by smallpox. But her heart was most pro- 
foundly touched by Robert Dudley, Earl of Leicester 
(q.v.), master of the horse, an accomplished courtier, 
and a handsome and clever, though dissolute and 
essentially shallow man. She indicated her par- 
tiality for him even before the death of his wife, 
the ill-fated Amy Robsart. The despatches of 
the Bishop of Aquila, ambassador of Philip II. in 
London, represent her indeed as accessory to the 
‘murder ’ ot Amy, and as being willing to become 
a Roman Catholic, provided Philip consented to her 
mai*riage with Leicester. But the bishop violently 
disliked Elizabeth, and there is every reason to 
believe that he was befooled by her, while it is by 
no means certain that the death of Leicester’s wife 
was the result of foul play. But it is unquestion- 
able that Elizabeth would have married Dudley but 
for the remonstrances of her chief adviser, the elder 
Cecil. After Leicester’s death, Robert Devereux, 
second Earl of Essex ( q. v. ), succeeded to his position 
as favourite. But Elizabeth’s relations towards 
Essex, as indicated by outbursts of temper as well 
as of affection, were essentially those of a mother 
towards a spoiled child. When Essex was beheaded 
for rebellion in 1601 she does not seem to have 
exhibited much grief. The eccentricity of Elizabeth 
was sho^vn even more in her j>assion for adulation 
and extravagance in dress than in her coquetries. 
Raleigh felt constrained to compare her in a breath 
to Alexander, Diana, Venus, Orpheus, an angel, 
and a nymph. She is Shakespeare's ‘ fair vestal 
throned by the west,’ and Spenser’s Gloriana. Paul 
Hentzner, a German, who saw her going to chapel 
when she was in her sixty-fifth year, says that at 
that time she ‘ had pearls with rich drops in her 
ears, wore false red haif, had a small crown on 
her head, her bosom uncovered, her dress white 
silk, bordered with pearls of the size of beans, a 
collar of gold and jewels.’ So long as she retained 
any activity she attended theatrical and other 
pageants ; and the more splendid these were, the 
more they were to her taste. The vigorous style 
of her dancing was commented on sarcastically by 
her enemies. The variety and number of her dresses 
have passed into a proverb. When every allowance 
has been made for the manner in which Elizabeth’s 
charms were enhanced by her own artifices, and by 
the flattery of her courtiers, she must still be 
believed to have had some personal attractions. 
When young she was noted for her abundance of 
auburn hair and mobile though regular features, 
while Hentzner found her ‘stately and majestic,’ 
and remarked ‘a special beauty in her delicate 
white hands.’ 

Patriotic as Elizabeth was after her own peculiar 
fashion, she was outside of and had no sympathy 
with either the intellectual or the religious move- 
ments of her time. Protestantism in the form of 
Puritanism she abhorred ; she was indifferent to the 
genius of Shakespeare, though his plays were per- 
I formed before her. She never advanced beyond the 
; essentially classical studies of her girlhood ; yet, in 
virtue mainly of translations from Greek, Latin, 
and French, she has been included by Horace 
Walpole in his Catalogue, of Royal and Noble 
Authors. 

A personal interest attaches to the last yeai-s of 
Elizabeth’s reign, owing to her great loneliness. 
This was due in large measui-e to the fact that her 
leading advisers and friends, including Burghley, 
Walsingham, Hatton, Bacon, and Warwick, prede- 
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cea&ed lier. Their places weie taken by other men 
of ability, Sir Robert Cecil, Burghley’s second son, 
being in particular both a skilful diplomatist and 
an accommodating courtier. But she never was 
on exactly the same terms with them as she had 
been with their predecessors. She also felt lonely 
in a political sense. She had inherited Tudor views 
as to the absolute supiemacy of the crown over pai- 
liament. During the last thirteen yeais of her leign 
parliainentassembled three times, in 1592, 1597, and 
1601, and although, partly owing to her tact and 
paitly to its timidity, no actual collision occuired 
between them, it protested against monopolies, and 
sought to curtail Elizabeth’s expenditure. With 
such manifestations of public spirit Elizabeth could 
have no sympathy, and indeed she felt somewhat 
of a stranger in her own country, and among a 

S le whose intellectual, leligious, and even poli- 
ideas were widely difleient from, and in some 
cases diametrically opposed to her own. Never- 
theless, her indomitable spirit enabled her to retain 
her zest for the pleasures of life ; to the last, too, 
she retained her indiSerence to the sufferings of 
others. As late as the year 1601 she was able to 
give receptions, to visit at the country-houses of 
wealthy subjects, and even to comport herself after 
the fashion of a hoydenish school-girl. Within a 
few weeks of her death a seminary priest of the 
name of Richardson was hanged and disembowelled 
at Tyburn. In the beginning of 1602 those immedi- 
ately about her noticed a decline in her health. 
She revived temiDorarily, however, and was able to 
ride, hunt, and even dance once more. In the 
second week of 1603 she caught cold, and never 
recovered. In February she was seized with sick- 
ness, which was aggravated by melancholy. She 
would take no medicine and little food, refuseil 
to go to bed, and rested in silence day and night 
on cushions. She continued in this condition till 
March 24, when she died in the presence of her 
council. She had previously made a sign with her 
hands in answer to a question hy Cecil, which was 
interpreted as indicating her wish to be succeeded 
by James VI. of Scotland. 

‘ The golden days of good Queen Bess * are more 
than ever regarded as one of those periods of English 
history of which we have as a nation much reason 
to be proud. It is emphatically the period in 
which England took up her position as a ‘ world 
ower,’ and it is impossible to believe tliat Eliza- 
eth had no personal part in making it what it 
was. ^ The ‘ Virgin Queen, ’it is true, stands revealed 
by history as cruel, capricious, insincere, at once 
unpleasantly masculine and weakly feminine, but 
she was highly popular with her subjects, and 
this popularity cannot he quite explained away by 
circumstances' outside of herself. She had un- 
questionably the invaluable faculty— in her case 
it amounted almost to genius — of selecting as her 
advisers the most capable of the men around her. 

See the Lives by A. Strickland (new ed. 1864) and 
Bishop Creighton ( sumptuously rUustrated, 1896 ; smaller 
reprint, 1899). M. VVresener (Pans, 1878; trans. 1879) 
deals with her youth, and F. Chamberlin (1921) with 
her private character. The most reliable authorities on 
the public events of her reign are the calendars of the 
state papers, especially the calendar of the MSS. at Hat- 
field, and the calendar (1509-1603) of the state papers 
relating to Scotland. Among historical works dealing 
with this period, Froude’a, in spite of the doubts which 
have been thrown on his accuracy by able critics, is still 
the best and most exhaustive. Hallam, Lingard, Birch’s 
E&ign of Queen 'EJhmbeth (1754 ), Wright’s Queen Elizabeth 
(1838), Beesly’s Queen EUzaibeth (1892), Motley’s Dutch 
Mepublic and United J^etherkmdSf and A. F. Pollard, 
Political History of Eti^la/nd^ vol. v, ( 1910 ) should also be 
consulted. Essays on Elizabeth are innumerable ; that 
of Dr J essopp ( 1889 ), contnbuted to The JHctioruiry of 
N %tional JBiographyt wiU be found exceptionally bright 


and comprehensive. See also the articles Mary Qubln 
OB Soots; Burohley, Armada, Leicesh]r, Eb^Ex, 
Drake, Raleigh ; and for the Elizabethan Literature, see 
England (Literature oe), and Drama. 

Elizabeth^ Queen of Bohemia, forms the con- 
necting link hetueen the ancient royal families 
of England and Scotland and the present reign- 
ing dynasty. Daughter of James VI. of Scot- 
land and L of England, she was horn in the 
palace of Falkland, 19th August 1596, educated 
in England, and in 1613 married to Frederick V, 
(q.v.). Elector Palatine, who in 1619 was chosen ] y 
the Bohemian estates to fill the throne of Bohemia, 
The following year the army of the ‘Winter King’ 
was routed by the forces of the Catholic League, 
and the royal family took refuge in Holland, 
where they had to endure sore iioveity. Of the 
thirteen children of Elizabeth, mention may be made 
of Charles Louis, who was restored to the hereditaiy 
electorate at the close of the Thirty Years’ War in 
1648; Rupert, the ‘mad cavalier;’ Maurice, who 
also fought in England during the Civil War ; and 
Sophia, who was married to Eniest Augustus of the 
House of Brunswick, afterwaids Electoi of Hanover. 
After the Restoration Elizabeth went to England, 
where she died Febiuary 13, 1662. When in 1701 
the question of succession to the crown of Gieat 
Britain was debated, it was found that all the 
descendants of James T. \vere either dead or weie 
Roman Catholics, except Sophia, Elcctress of 
Hanover, and her family. By act of parliament 
the crown was accordingly secured to her and her 
descendants, ‘being Piotestaiits ; ’ and in virtue of 
this Act of Settlement, on the death of Queen Anne 
Sophia would have ascended tlie tlirone, but she 
predeceased the queen three months, and her son 
became king of Great Britain as George I., 
August 12, 1714. In this extiaordinavy and un- 
foreseen manner did the unfortunate queen of 
Bohemia originate the dynasty of the leigiiing 
monarch. In her prosperity fond of luxury and 
magnificence, in adversity a devoted wife and 
mother, she was always resolute and vivacious, 
and exercised a singular charm over her contem- 
poiaiies. See her Life in Mrs E\'erett Green’s Li m 
of the Princesses of E7ifjland (1851); Gardineis 
History of England ; anil R. S. Rail’s Stuart 
Princesses (1902). 

Elizabeth, Madame (1764-94), a French prin- 
cess, sister of Louis XVl. (q.v.). 

Elizabeth, St, daughter of Andreas II. , king 
of Hungary, was born at Pieslmrg in 1207. At 
the age of four she was afiianced to the Landgiaf 
of Thmingia, Louis IV., and brought to his 
court in the Wartburg near Eisenach to be 
educated under the eyes of the parents of her 
future husband. She early displayed a passion 
for the severities of the Christian life. She de- 
spised pomp, and ambition, cultivated humility, 
and exhibited the most self-denying benevolence ; 
her conduct even as a girl astonished the Thur- 
ingian court. The marriage took place when 
Elizabeth was only fourteen. Louis himself, far 
from blaming the devout girl whom he had made 
his wife for her long prayers and ceaseless alms- 
giving, was himself partially attracted to a similar 
mode of life. A boy and two girls were the fruit 
of their union. Louis died as a crusader at Oti;anto 
in 1227. Great misfortunes soon befell the saintly 
landgravine. She was deprived of her regency by 
the brother of her deceased husband, and driven 
out of her dominions on the plea that she wasted 
the treasures of the state by her charities. At 
last she found refuge in a church, where her fiist 
care was to thank God that he had judged her 
worthy to suffer. Subsequently, after other severe 
privations, such as being forced to take up her 
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abode in the stable of a hostelry, she was received 
into the monastery of Kitzingen by the abbess, 
who was her aunt. When the Avarriois who had 
attended her husband in the crusade returned 
fiom the East, she gathered them round her, and 
recounted her sufferings. Steps were taken to 
restore to the unfortunate princess her sovereign 
rights. She declined the regency, however, and 
would only accept the revenues which accrued to 
her as landgravine. The representations of other 
potentates soon induced her brother-in-law to 
allow her to return to Marburg, and to draw a 
yearly revenue of 500 marks. She now devoted 
herself \vholly to a life of asceticism, put on nun’s 
raiment, and took up her residence in a cottage 
at the foot of the hill on which stood her castle 
of Marburg. Tire remainder of her days were 
devoted to incessant devotions, almsgivings, and 
mortifications. All her revenues were given to 
the poor, and what she required she earned with 
her own hands. She died 19th November 1231, 
and was canonised four years after by Pope 
Gregory I. Miracles surrounded her even during 
her lifetime; thus a basket conveying provisions 
to the poor, when opened by a suspicrous person, 
was found to contain nothing but roses. Above 
her grave at Marburg the beautiful Elisabeth- 
kirche was founded in 1236. See Montalembert’s 
Histoire de Sainte ilUsaheth de Hongrie (1836; 
17th ed. 1880). Kingsley’s Tragedy (1848) 
is based on the story of Elizabeth’s life. 

Elizabethan Architecture, a term applied 
to the mixed style which sprang up on the decline 
of Gothic architecture. It is chiefly exemplified 
by mansions erected for the nobility in the reigns 
of Elizabeth and James I., and originated in the 
first attempt to revive classic architectuie. This 
tendency came from abroad, and was influenced, 
no doubt, by Holbein, who was patronised by 
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Heniy VIII., and furnished several designs in tliis 
manner. J ohn of Padua succeeded him, and built ip 
the mixed style a palace for the Protector Somerset 
( for Avhich purpose the cloisters of St Paul’s were 
taken down), and the mansion of Longleat for his 
secretary, Sir John Thynne. At first the classic 
forms were applied to the details only, and the old 
English design was preserved, both as regards the 
plan and general aspect of the exterior; but by 
degrees the classic taste pervaded the whole design. 
Thus the bow-windows and turrets of the Tudor 
style are preserved, but their decoration is treated 
with classic cornices and pilasters instead of Gothic 
enrichments. The vast dimensions of the apart- 
ments, the extreme length of the galleries, and 
enormous square windows are leading characteristics 
176 


of this manner of building. The ornaments both 
within and without were cumbrous but picturesque, 
while the plaster ceilings wrought into compart- 
ments are amongst the most original and staking 
features In shoit, the aichitecture was in keeping 
with the dress of the period, rich and goigeoiis, 
rather than elegant and graceful ; bub the domestic 
ariangenients and general planning of the houses 
weie caiiied to a degree of completeness and comfort 
which has scarcely been exceeded since. The follow- 
ing examples of man'aions of the 17tli century may 
be still seen near London : Holland House, Campden 
House, Charlton, the Marquis of Salisbuiy’s at 
Hatfield, and Knole, the property of Lord Sack 
ville. The most eminent architects of those times 
were John Thorpe, Gerard Christmas, Rodolph 
Symonds, and Thomas Holt. 

Elizabeth Peirovna, Empress of Russia, 
daughter of Peter the Great and Catharine I., was 
born in the year 1709. Of doubtful legitimacy, 
and apparently indifferent to everything but the 
gratification of her passions, she did not oppose the 
accession of the boy Peter II. in 1727, of Anna, 
Duchess of Courlaud, in 1730, and of the infant 
Ivan VI. in 1740 In 1741 the infant emperoi was 
deposed, and Elizabeth raised to the throne, partly 
bv the agency of Lestoeq, a surgeon, and the 
Marquis de la Ch4tardie, the French ambassador. 
In the following year Elizabeth pi oclaimed as her 
successor Peter, the son of her sister the Duchess 
of Holstein-Gottorp. During this reign a war with 
Sweden was brought to a successful conclusion 
by the peace of Abo. The anti-Prussian policy of 
her adviseis and her personal animosity towards 
Frederick II. led lier to take part in the war of the 
Austrian Succession and in the Seven Years’ "War, 
before the close of which she died in January 1762. 
Though profligate in conduct, she was strict in the 
observance of the public ordinances of leligion 
Averse to business, she was guided by favouiites, 
while corruption prevailed in every depaitment of 
the state. She founded the university of Moscow 
and the Academy of Ait at St Peteisburg. 

Elizayetpol. See Elisavetpol. 

Elk, or Moose Aloes machlis, or falmatus\ 
the largest living deer, a magnificent animal of cir- 
cumpolar distribution, in Europe, Asia, and espe- 
cially in America. It is the only species of its genus 
or sub-genus, but is nearly allied to Cervus (see 
Dler). It must be distm^ished from the Wapiti 
[Cervus cariadensis), with which it is often, verbally 
at least, confused. The adult elk usually stands 
about six feet high at the shoulders, and may 
exceed even this 
noble stature. The 
male hears very 
broad (palmate) 
divergent antlers, 
with which it has 
been known to kill 
a wolf at a single 
blow. The general 
colour is dark red- 
dish-hrown, hut be- 
comes slightly 
lighter and gr^er 
in winter. The 
limbs, especially the 
fore-legs, are very 
long, and as the 
neck is short, the 
elk browses more 
upon bushes and the 
like than upon the 
ground herbage, 
which it is hut little adapted to reach. The tail is 
veiy small. More detailed characters are the broad 
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hairy nostrils, the overhanging upper lip, the small 
eyes and tear-pits, the long and broad ears, the 
low stiff mane on the back of the neck, the loose 
mane on the lower side of the neck and on the 
bieast, tlie long brittle hair, &c. The antlers form 
between them a sort of basin, for each broadens out 
in a great shovel-shaped expansion, with maiginal 
prongs or snags, increasing as usual with the years 
of life. The entire ‘ head * — i.e, the pair of antlers— 
sometimes weighs 40 lb., while adult animals are 
said to weigh in all about 10 cwt. The young male 
elks do not begin to acquire antlers till they aie 
nine months old, and growth seems to go on for 
fourteen years. The younger elks are also marked 
by a large goitre-like swelling under the tin oat. ^ 
Elks are for the most part solitary in their habits, 
except at the breeding season. They delight in 
marshy places and in forests. The widely separat- 
ing halves of the hoof enable them to find firmer 
foothold in soft ground or among snow. In the 
forest, their magnificent antlers, as Darwin notes, 
must sometimes be rather in the way than other- 
wise. When walking leisurely, they cany them- 
selves so well that entanglement is avoided, but 
it is easy to see how the case is altered when, 
with head thrown back, they fi.ee before the wolves. 
The usual gait is a shambling trot, but the elk can 
also gallop rapidly. Only when the deep snow 
impedes it are the hunters, aided with snow- 
shoes, able to run it down. The usual nrethod of 
hunting is to steal upon the elk as it rests, but as 
its senses are extremely acute and the trails often 
confused, successful capture is regarded as a feat. 
Naturally timid and inoffensive, the disposition 
changes in the breeding season. The male elks 
fight with one another, and are at that season 
sometimes decoyed to the hunter, who imitates the 
sounds of a rival. As the elk is then furious, this 
device demands strong nerve and sure aim. 

The European and Asiatic distribution of the elk 
is now much restricted. In Germany, for instance, 
they were abundant in the time of Caesar, but aie 
now all but extinct. In the Baltic states, in 



Skeleton of Irish Elk {Megaceros Tdbernicm ) : 
Height to sTimmit of antlers, 10 feet 4 inches. 


Northern Russia, in Norway and Sweden, they stiU 
occur, but not in the abundance which is still ex- 
hibited in North America. Domestication has been 
tried with success, and the animal trained to the 
sledge. The fi.esh is esteemed a good kind of 
venison ; the fat is remarkably soft ; the nose and 
tongue are reckoned delicacies. The skin is used 
ior a variety of purposes. As the elk feeds largely 


on leaves, buds, and hark, it does considerable 
damage to forest trees. 

Elk, ImBn {Megaceros giganteus or hihernic'us)^ 
a giant deer now extinct, known from the remains 
found in the Pleistocene diluvium of Middle 
Europe, Britain, and especially Ireland. It must 
have been a magnificent animal, standing about 
6 feet hidi at the shoulders, and probaSy very 
like a fallow-deer. The antlers formed the most 
striking feature. They have their own peculiarities, 
but recall in part those of the quite distinct modern 
elk, and also those of the fallow-deer. Antlers 
have been found 5 feet in length, while a straight 
line drawn between the extreme tips in one 
specimen measured 10 feet 10 inches. In a 
specimen whei-e the skull alone weighed 5J lb. the 
antlers weighed 81 lb. Associated with such an 
enormous head-gi-owth we naturally find large and 
strong neck vertebrje and fore-limbs. The skeletons 
arc to be seen in most museums. See Deer. 
Elkesaites. See Ebionites. 

El-khargeh* See Oases. 

Elkhart, a city of Indiana, at the junction of 
fche St Josepli and Elkliart rivers, 101 miles E. by 
S. of Chicago by rail, with floiir-mills, plamng-mill.s, 
machine-shops, and railway workshops and maxiu- 
factures of musical instruments, paper, and starch. 
Pop. (1890) 11,360; (1910) 19,282; (1920) 24,277. 

Ell ( allied to cZbow, Ger. ellenhog^n^ Lat. 

‘the forearm ’), a measure originally taken in some 
vague way from the aim, and which has been used 
to denote very different lengths. The English ell, 
as a mea'^ure of cloth, is equal to IJ yard (q.v.), 
the Flemish to | yard, and tne French to yard. 

Elland, a town in the West Riding of Yorki 
shire, on the river Calder, 3 miles SE. of Halifax 
by rail. It has some cloth-mills, and there are 
valuable stone- quarries in the vicinity. Pop. 10,600. 

Elleahorough, Earl of. Edward Law, first 
Earl of Ellenborough, was elde.st son of the first 
Baron Ellenborough (1750-1818), Chief-justice from 
1802 of the King’s Bench. Born 8th September 
1790, he entered pai’liament in 1813, held office under 
several administrations, and in 1841 was appointed 
Governor-general of India. He received the thanks 
of parliament in 1843 for his ‘ability and judgment’ 
in supporting the military operations in Afghanis- 
tan, but his treatment of the civil servants of the 
Company, and his policy of conciliating the natives 
by oriental display and proclamations which 
appeared to sanction idolatiy, led to his recall in 
1844. Supported by the ministiy, he was created 
Viscount Southam and Earl of Ellenborough, and 
in 1846 was First Lord of the Admiralty under 
Peel. In the Derby administration of 1858 he was 
Minister for India, but the publication of a despatch 
in which he severely rebuked Viscount Canning 
forced him to resign in order to avert the overthrow 
of the government. He afterwards took a frequent 
and influential part in the debates of the Upper 
House. In 1863 he expressed strongly his sym- 
pathies on behalf of Poland, and in 1864 advocated 
British intervention in favour of Denmark. Ellen- 
borough died without issue, December 2, 1871, 
when the barony devolved on a nephew, but the 
earldom and viscounty became extinct. See History 
of the Irtdian Administration of Lord Ellenhorough 
W Lord Colchester (1874), who also edited his 
Political Diary i 18^8'-30 ( 1881 ). » 

Ellery, William (1727-1820), bom in New- 
port, Rhode Island, sat in the congress of 1776, 
and was one of the signers of the Declaration of 
Independence. From 1790 till his death he re- 
I tained the office of collector in his native place, 
j Ellesmere, a town of Shropshire, near a 
1 beautiful lake or mere of 120 acres, 19 miles NNW. 
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of Shrewsbury. Pop. 1800. The Ellesmere Canal, 
connecting the Severn and the Mersey, passes heie. 
It is carried across the Dee and the Vale of Llan- 
gollen by Telford’s Ellesmere Aqueduct (1805), 
1007 feet long and 127 high. Ellesmere Port, 
in Cheshire, is at its function with the Manchester 
Ship Canal ; pop. with Whitby, 13,000. 

Ellesmere, Francis Egerton, first Earl of, 
was second son of the first Duke of Sutherland, 
and was born in London, 1st January 1800. Edu- 
cated at Eton and Christ Church, Oxford, he sat 
for Bletchingley, Sutherland, and South Lanca- 
shire, and successively (1828-30) held the offices of 
Irish Secretary and Secretary for War. In 1833, 
on succeeding to his father’s Bridgewater estates, 
he assumed the name of Egerton, in lieu of his 
patronymic Leveson-Gower, and in 1846 became 
Earl of Ellesmere and Viscount Bracklej. He 
tianslated Fmist, published poems, histones, and 
sketches of travel, and was a patron of the arts. 
He died 18th February 1857. 

Ellesmere Laud, an Aictic region west of 
Smitli Sound. 

Ellice Islands, N. of Fiji, extend 360 miles from 
NW. to SE. between 54® and 11*^ S. lat. and 1/6 
and 180® E. long. They consist of nine groups of 
atolls or coral islands, one of which groups was 
discovered in March 1819 by the American Captain 
Peyster. Another of the atolls had previously 
been discovered in 1781. The population of the 
whole archipelago is about 3500, mostly Chiis- 
tianised Polynesians. Like the people of Samoa | 
and Tonga they have a fine physique, and aie! 
peaceable in disposition. The islands grow little 
but coconut trees, copra being the mam export. 
A little guano also is exported. A British protec- 
torate since 1892, they are now part of the Gilbert 
and Ellice Islands Colony (1915), and are subject 
to the jurisdiction of the High Commissioner foi 
the Western Pacific. 

Ellichpiir, chief town of a former district 
of the same name (since 1905 part of Amraoti) in 
the noith of Berar, was at one time capital of 
the Deccan, and is said to have contained 40,000 
houses. Its buildings include an extensive palace 
(fast falling to ruin), a detached fort, the burial 
shrine .of Dalla Rahman, and several handsome 
tombs of the naw^bs. The military cantonment of 
Pa}*atwada is 2 miles distant. Pop. ( 1881 ) 26,728 ; 
•(1921) 26,800. 

Ellicott, Charles John, Bishop of Gloucester 
and Bristol, was born 25th April 181 9, at Whit well, 
near Stamford, of which parish his father was 
rector. He was educated at Oakham and Stam- 
ford schools, and at the university of Cambridge, 
where he graduated in 1841, and was elected fellow 
of St John’s College. He became rector of Pilton, 
Rutlandshire, in 1848, professor of Divinity at 
Kiim’s College, London, in 1838, Hulsean lecturer 
at Cambridge in 1859, and Hulsean professor of 
Divinity the year after. Dean of Exeter from 
1861, he was Bishop of Gloucester and Bii&tol fiom 
1863 till the sees were separated in 1897, and Bishop 
of Gloucester till his resignation in 1905. His 
episcopate was distinguished by the most vigorous 
and catholic-spirited activity in educational, mis- 
sionary, and church extension work. Chairman 
for eleven years of the JSTew Testament Revision 
Committee, he is best known as a commentator, 
eminent for the thoroughness of his expository 
method, having piiblishea critical and grammatical 
commentaries on Galatians ( 1854), Ephesians (1855), 
Philippians, Colossians, Thessalonians, Philemon, 
and the Pastoral Epistles (1861); works on the 
.Sabbath, on Scripture and its Interpretation, and 
4m Modem Scepticism. A useful work which he 


edited was A New Testament Commentate for Eng- 
lish Headers (3 vols.), with another on the Old 
Testament (5 vols.). He died 16th Octobei 1905. 

Elliot, Jean, the authoi of ‘The Flowers of 
the Forest,’ a touching lyric on the disaster of 
Flodden, was the daughter of Sir Gilbert Elliot of 
Minto House, Teviotdale, where she was born in 
1727. The greater part of her life was spent in 
Edihbuigh ( 1756-1804). She died at the family 
seat or at Monteviot, on 29th March 1805. Her 
eldest brother, Sir Gilbert Elliot ^722-77), was 
himself a song- writer ; whilst John, the third 
brother, who died in 1808, was a distinguished 
admiral. See Minto. 

« ElliotsOUf John, an English physician, was 
born in London in 1791. After leaving Jesus 
College, Cambridge, he studied medicine at Edin- 
burgh and London, and was for five years assistant 
physician at Guy’s Hospital. In 1831 he became' 
professor of the practice of medicine in the 
university of London, and took an active share in 
the establishment of University College Hospital. 
He was at this time one of the foremost physicians 
of London, and a successful lecturer. In 1837 he 
became a convert to mesmeiism, which cost him his 
professorship in 1838, but did not apparently much 
diminish his private practice. He died in London 
on 29th July 1868. Besides being one of the first 
to use the stethoscope, Elliotson conducted numer- 
ous useful experiments as to the action of drugs, 
and did much to encourage the practice of clinical 
study. He was the founder of the Phrenological 
Society. His name will live securely from its 
connection with Thackeray’s Pendetinis. 

Elliott^ Ebenezer, the Corn-law Rhymer, was 
bom of mixed moss-trooper and yeoman ancestry 
at the New Foundiy, Masbro’, in Rotherham parish, 
Yorkshire, on 17tli March 1781. A shy and morbid 
boy, who proved a dull pupil at four different 
schools, he worked in his father’s foundry from his 
sixteenth to his twenty-third year, and threatened 
to become a ‘ sad dmnken dog, ’ till the picture of a 
I primrose in Sowerby’s Botany ‘ led h iTn into the 
[fields, and poetry followed.’ His Vernal Walk^ 
i written at sixteen, was published in 1801 ; to it 
succeeded Night (1818), The Village Patriarch 
(1829), Corn-law Rhymes and the Ranter (3d ed. 
1831), and other volumes — collected in 1840 (new 
ed. 2 vols. 1876). He had married early, and sunk 
all his wife’s fortune in his father’s business ; but 
in 1821, with a borrowed capital of £100, he started 
on his own account as a bar-iron merchant at 
Sheffield, and throve exceedingly, ‘making £20 a 
day sometimes without stirring from liis counting- 
house, or ever seeing the goods he disposed oE’ 
Though in 1837 he lost fully one-third of his savings, 
still in 1841 he was able to retire with good £300 
a year to a house of his own building at Great 
Houghton, near Barnsley. Here he died 1st 
December 1849. 

Elliott the poet is^ weR-nigli forgotten. His 

E oems are nowadays little moie read than in his 
fetime was his tragedy Taurassdes. It had three 
readers, Elliott one of them. But Elliott the Corn- 
law Rhymer is still remembered as the Tyrtmus of 
that mighty conflict whose triumph he lived to wit- 
ness, as the typical maker of ballads, not needing 
to care who should make the laws of the nation. 
This Coin-law Rhymer had been bred a ‘ Berean ’ 
and Jacobin ; yet lae hated Communists, Socialists, 
and physical-force Chartists ; he lies buried in Dar- 
field churchyard; he left two sons Established 
clergymen. His whole life long lie looked on the 
Corn-laws as the ‘cause of all the crime that is 
committed ; ’ agriculturists, he maintained, ‘ ouglit 
not to live by robbing and murdering the manu- 
facturers.’ On the other hand, ‘Capital has a 
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right to rule the woild,’ and ‘ competition is the 
great social law of God/ 

There are tivo poor memoirs of Elliott, by his 
son-in-law, John Watkins (1850), and by ‘ January 
gearle’— i.e. George S. Phillips (1850). See also 
Carlyle’s essay fioni the Edmour^ for July 1832, 
and Piofessor Bowden in Ward’s English Poets (2d 
ed. 1883). 

Ellipse, a bectiou of a cone by a plane less 
inclined to the base than is a geiieiatoi, is intei- 
mediate to the circle and parabola (see Bixiectkix). 
Ifc is of great importance in Asbionomy, being the 
shape of the orbit desciibed by a planet under the 
action of giavitation. Mathematically, the ellipse 
is a closed curve, every point of which has the sum , 
of its distances from two fixed points always the 
same. These two fixed point'=? aie called the foci ; 
and the diameter drawn through them is the major 
axis ; the minor axis bisects the major at light 
angles. The distance of a point on the cuive fiom 
the focus is less than that from the directrix. The 
ratio ( eccentricity ) is fixed. The less the eccentricity 
the nearer the figure approaches to a circle. When 
the foci coincide the ellipse becomes a circle, and 
when they are infinitely apart it becomes a para- 
bola. The tangent at any point of the curve is 
always equally inclined to the two focal distances ; 
and any diameter bisects all the chords which are 
parallel to the tangents at its extremities. 

The Tiammel or Elliptic Compass afibrds the 
easiest way of drawing an ellipse. It depends on 
the principle that when 
a line of fixed length 
moves so that its extieiu- 
ities are always on two 
fixed peipendicular lines, 
any point in it must 
describe an ellipse. A 
simple practical method 
is hy passing a loop of 
thread over two pins 
stuck in the foci, Ss in the diagram, the lenglli 
of the loop being equal to SB. If the point of a 
pencil be put into the loop P, and moved round so 
as to ke^) it stretched, the pencil will ti*ace an 
ellipse AEBB, There are also various ways of 
approximating to the figuie by the use of ciicular 
arcs. 

The equation to an ellipse (see Geometey, 
Analytical), referred to its centre as origin, ami 
to its major and minor axes as rectangular axes, is 

-2 = L where a and h are the semi-major and 

05 “^ 0 *' 

semi-minor axes respectively. From this equation 
it may be shown, by the integral calculus, that the 
area of an ellipse is equal to Trdb ; or is got by 
multiplying the product of the semi-major and 
semi-minor axes by 3T416, It may also be shown 
that the length of the circumference of an ellipse is 
got by multiplying the major axis by the quantity 

r, /IV®' /1.3\2e4 /1.3.5V P 

\2a) Z (2.4.6) T 

to which there is an excellent practical ap- 
proximation when e is not too large, viz. 

+ h + V2 (cc** + 6®) The eccentiicity, e, is 



“ ^ and the ellipticity is the ratio « - 6 to a. 

Another approximation, as good or better, under 
the same limitation, is ir {a + h) - The 

latter is due to Mr Hope-Jones. 

Ellipsoids are of two kinds, the simpler being 
those dr revolution, produced by an ellipse turning 
round the major or the minor axis. The surfaces 


T® 


so generated aie known as piolate and obUte 
spheroids respectively, and that ot our glohc is an 
instance of tlie lattei. The ellipsoid piopei has 
three lectangular axes of difierent lengths, audits 
section 111 any direction is an ellipse, whcieas the 
spheroids mu^t give a circular section if cut at right 
angles to the axis of 1 evolution. 

Ellis, or (till 1825) SiiAiiPE, Alexandee John 
(1814-90), philologist, was born at Hoxton, and 
educated at Shrewsbury, Eton, and Trinity College, 
Cambridge, where he graduated sixth wnauglei in 
1837. He wrote numberless papers of gieat leain- 
ing on mathematical, musical, and philological 
questions, and did more than any otlier soliolai 
to advance the scientific study of phonetics, of 
early English pi enunciation, and of existing Eng^ 
lish dialects. Of his many and valuable books 
the most important are Essentials of Phonetics 
(1848); Universal Writing and Printing (1856); 
Early English Pronunciation, with especial lejei- 
ence to Chaucer and Shakespeare (5 paits, 1869- 
89); Practical Hints on the Quantitative Pio- 
nunciation of Latin (1874); and a tianslation of 
Helmholtz’s Sensations of Tone ( 1875 ; 2d ed. 1885). 

Ellis, George (1753-1815), English authoi, was 
horn in London and educated at W estminstei school 
and Trinity College, Caiiihridge. A contiihuioi to. 
the Polliad (q.v.), he latei changed sides and be- 
came one of the founders of the Anti-Jaaohm (q.v.). 
Apart from his work in political satire, Ellis was 
one of the lii.st to arouse intoicst in Early English 
literature, and he edited Speiimens of the Einhf 
English Poets (1790), and Specunans of Eady 
English Metncal Itomanccs (1805). Ho als(>, in 
1796, edited Way’s trairslatiou of select Fahliaiu. 
He was an intimate friend of Sir Walter WcotL. 

Ellis, Sir Henry (1777-1869), antiquary, horn 
in Loudon, was educated at Merchant Taylors 
School, and at Bt John’s College, Oxford, of which 
he became a FelloNv. From the stall* of the Bodleian 
he received, in 1800, an appointment at the British 
Museum, and became principal librarian (1827-5b). 
His Introduction to Domesday Book was published 
in 1833 ; his Original Letters illustrative of English 
History, issued in three series, in the years 1824-46; 
and his invaluable edition of Brand’s Antiquities, 
in 1813. He also wnote a Histoiy of the Parish of 
St Leonard, Shoreditch, and works on the Townley 
and Elgin Marbles, and rvas the chief editor and 
writer of the English iroitiou of the edition of 
Dugdale’s Monasticon (1817-30). His works ex- 
hibit much learning and ie.seaich. 

Ellis, Henry Havelocic, was horn at Croy- 
don, 2d February 1859, Before completing his 
medical education at Bt Thomas’s Hospital, London, 
he w'ent to Australia and taught in New South 
Wales from 1875 to 1879. Keturning to England 
in 1880 he qualified in medicine, but devoted him- 
self mainly to literary and scientific work. His 
many waitings include The Criminal 4th ed. 

1910), and several volumes of Studies on the 
Psychology of Sex (1899, &c.). His Impressions 
and Comments appeared in 1914 (2d series, 1921). 

Ellis, William, an eminent English missionaiy, 
was born in London, 29tlr August 1794.^ He was 
brought up as a gardener, but having offered him- 
self to the London Missionary Society, was trained 
and despatched in 1816 to the Pacific Islands, 
where he laboured for nearly ten years, first at 
Eiineo, next at Oahu. The illness of his wife 
obliged him to return to England in 1825, and he 
became foreign secretary to his Society (1832- 
41). Meantime his Tour through Hawaii (1826) 
and his Polynesian Beseat'ches (1839) extended his 
fame as a nrissionary. His wife died in 1835, and 
two years later he married Sarah Stickney, in ber 
day a wed -known teacher, arrd author of The 
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Women of Enqland ( 1838), The Daughters of Eng- 
land (1812). The Wives of England Hearts 

and Homes (1848-49), and The Mothers of Gieui 
Men (1859). From 1847 to 1853 Ellis ministered 
to a small congregational church at Hodde^don, 
Heitfoidshiie. In 1838 he had published a history 
of Madagascar, and in 1853 he was sent on mis 
sionai y woi k to that island. He made fom diffeienl 
visits, the last extending over foui yeais (1861-65), 
and by his tact and sagacity did "much to settle 
the exteinal lelations of the Christians on a safe 
basis. His books on Madagascar, besides theii 
personal and religious interest, became standard 
works. Ellis died 9th June 1872 ; his wife but a 
week later. See the Life by his son ( 1873). 

Ellis Island, a small island in the noith of 
upper New York Bay, owned by the United States 
government, and used by it since 1892 as an immi- 
gration station, the administration of which lias 
fiom time to time been the subject of ciiticism. 

Elliston, Robert William, actor, was born 
in London, the son of a watchmaker, in 1774, and 
was educated at St Paurs school. In 1791 he 
ran away from home, and made his first appear- 
ance on the stage at Bath, where his Romeo in 
1793 lifted him into public favour. In 1796 he 
appealed at the Hay market and Co vent Garden ; 
and aftei 1803 he made London his headquarters, 
though still making occasional essays as a pro- 
vincial manager. He was a member of the Druiy 
Lane company in 1804-9 and 1812-15 ; in 1819 he 
became lessee and manager of the theatre, from 
which, in 1826, he retired a bankiupt. He after- 
wards played in the Surrey theatre; but dissipa- 
tion hastened his death, 8th July 1831. Elliston 
was the fiist comedian and one of the first trage- 
dians of his day, and in Leigh Hunt’s estimation 


wonderful rock-cut temples. Of these theie are 34 
of a large size, Buddhist, Brahmanical, and Jain. 
Some are cave-temples pioper — i.e. chambers cut 
interior of the rock — ^but others aie vast 
buildings hewn out of the solid granite of the hills, 
having an exteiior as well as an inteiior architec- 
tuie, and being, in fact, magnificent monoliths. 
In executing the latter, the process 's\as first to 
smk a gieat quadi angular tiencli or pit, leaving the 
central naass standing, and then to hew and ex- 
cavate this mass into a temple. The most beauti- 
ful of these objects is the Hindu temple, called the 
KailAs, dedicated to Siva. At its entrance the 
traveller passes into a laige antechamber adorned by 
numerous rows of pillars. Thence he ascends a few 
steps into a great rectangular couit, averaging 276 
feet in length and 154 in width, in the centie of 
which stands the temple itself, a vast mass of lock 
richly hewn and carved. It is supported bv four 
rows of pilasters, with colossal elephants and"' other 
animals beneath, and seems suspended in the air. 
The interior is about^ 103 feet long, 56 broad, and 
17 high, but the entire exterior forms a pyramid 
164 feet long, 109 wide, and 100 high, and is ovei- 
laid with sculpture. In the great court are 
numerous ponds, obelisks, colonnades, sphinxes, 
and on the walls thousands of mythological figures 
of all kinds, fiom 10 to 12 feeu in height. The 
interior, and certainly some parts of the exterior, 
have been plastered over and painted. It is now 
generally believed that the caves date from the 7th 
century. 

Ellore {EMr)f a town in the Kistna district, 
Madras, on the Jammaler River, 255 miles N, of 
Madras, with manufactures of woollen eaipets and 
saltpetre. The heat is veiy oppressive, reaching 
110® F. in the shade. Pop. 30,000. 


Ellsworth^ a city and port 

~ ‘ ■ of entry in Maine, on the liver 

Union, 28 miles SE. of Bangoi , 
with a very large lumber trade : 
pop. 3000. 

Ellwangeily an industiial 
town of Wuittembeig, on the 
Jagst River, 55 miles N. of 
Ulm by rail ; pop. 5300. The 
old castle of Hdhen-Ellwangen, 
close to the town, has feen 
used as an agricultural school 
since 1843. 

Ellwood[9 Thomas, whose 
name will never be forgotten 
fiom its connection with 
Milton’s, was bom at Crowell 
in Oxfordshire in 1639. At 
twenty the influence of his 
fiiends the Penningtons con- 
verted him to Quakerism, from 
which neither his father’s 
blows, nor confinement within 
his house, nor frequent im- 
prisonments could cure him. 
In 1662 he made Milton’s 
acquaintance, and soon visited 
him ‘every day in the after- 
noon, excepting on the first 
day of the week, and sitting 
by [the poet] in bis dining- 
room, read to him in sudi 
books in the Latin tongue as 
The Kailas Temple at Ellora. ( From Fergussoa) he pleased to hear me read.’ 

Milton tau^t him to read 

the ‘best lover on the stage both in tiagedy and Latin in the foreign manner. The readings were 
comedy ; ’ Lamb’s eulogy is well known. See the interrupted six weeks later by Ellwood’s illness ; 
Life by Raymond (2 vols. 1845). but again, in 1665, we find him hiring a cottage at 

Ellora, a village in the Nizam’s dominions, 13 Chalfont St Gile^, where Milton might escape the 
miles NW, of Aurungabad. It is celebiated for its plague then raging in London. One day Milton 
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gave him the manuscript of Paradise Lost to 
read, and when returning it Ellwood said, ‘ Thou 
hast said much of “ Paradise Lost,” hut what hast 
thou to say of “ Paradise Found ?” ’ When Milton 
handed mm Paradise Regained in London, he 
added, ‘This is owing to you, for you put it 
into my head hy the q^uestion you put to me at 
Chalfont, which before I had not thought of/ 
Ellwood married in 1669, was busy in controversy, 
and seems to have had more than his share of the 
persecutions that fell upon the Quakers almost till 
his death in 1714. Of his many tiacts, tieatises, 
epistles, and even poems, only his Autobiography 
is now interesting, and that not foi his own sake, 
bub because he cios&ed the orbit of almost our 
gieatesb poet. There are editions by Profe««sor 
Henry Morley in his ‘Universal Library* (1885), 
and by C. G. Crump (1900). 

EI11I9 a village of Switzerland, at the head of 
a mountain-girt valley in the canton of Glarus, 
witli 1000 inhabitants when, in 1881, the whole of 
the northern side of Tschingel Peak (10,230 feet) 
crashed down upon it, destroying a large part of 
it, and filling the narrow valley with the debris of 
the landslip. 

Elm [Ulmvs), a genus of trees of the natural 
order IJlmaceae, natives of temperate climates, with 
serrated leaves unequal at the base, and small 
flowers growing in clusters appearing before 'the 
leaves, and containing 4-12 stamens and one 
germen. The fruit is a samara, or compressed one- 
seeded little nut, winged all around. Elm is a 
remarkably variable genus, so much so that 
botanists are greatly divided in opinion as to which 
are species and which varieties among the numerous 
forms comprised in it. There are two well-marked 
types common to Britain, and having a wide distri- 
bution in Europe and Western Asia and Northern 
Africa. These axe the English Elm ( U. campes- 
tris), which is the most common in English woods 
and pleasure-grounds; and the Scotch or Wych 
Elm ( U, Montana), which, though more common 
in Scotland and in Ireland, is more sparingly dis- 
tributed also in England and on the Continent. 



Common English Elm ( XTlmus campesti is) : 
a, flower ; 6, fruit. 


The English elm often attains a height of from 70 
to 90 feet, with a diameter of from 5 to 6 feet, 
before it is one hundred years old— an age that 
the elm-tree rarely much outlasts ; it may even 
exceed 100 feet in height. Both species have been 
productive of many varieties, some of which are 
so distinct as to be by some considered species 
and bjr others as merely well-marked sub-species 
or varieties. The fact that no reliance can be 
placed on the progeny of any of these forms, 


when reared from seed, having the features and 
attributes of the paient appeals to coiroborate the 
latter view. In consequence of this peculiarity in 
elm it is necessary, if we wish to perpetuate any 
specially desirable or meritorious kind, to propagate 
it by budding, grafting, or layering. Varieties of 
the English elm 
are numerous. 

All are not 
alike valuable 
as timber-trees. 

For forest plant- 
ing, seedlings of 
the type and 
other well- 
marked kinds 
are selected. 

Besides the 
typical form, 
varieties known 
to nurserymen 
as the Broad- 
leaved English 
Elm ( Z7. c. lati- 
foUa), the Red 
English Elm 
( 27. c. stricta), 
and the White 
English Elm 
( 27. c. cdba) aie 
preferred to any 
others as the 
seed parents, 
their progeny 
proving almost invariably valuable timber pio- 
ducers. Of this species there are some interest- 
ing and beautiful varieties, much esteemed for 
their effect in ornamental grounds and garden 
scenery. The most distinct are the typical form 
with silver variegated leaves, and also with yellow 
variegated leaves, and 27. c. viminalis, of which 
there is also a silver-leaved form, both of tkem 
being remarkable for the small, twiggy character of 
their shoots, and their light, elegant appearance. 
The Twisted Elm ( 27. c. tortuosa) is a very singular 
variety of French origin. Its trunk marked with 
alternate protuberances^ and hollows gives it a very 
remarkable appearance in old trees. Its timber is 
prefeiTed in France above all others by wheelwrights, 
particularly for spokes, its fibre being exceed- 
ingly tough, twisted, and interlaced togeriier. The 
Dutch Cork-barked Elm ( /7. c. major) is a well- 
marked variety or sub-species of the English elm, 
which was introduced by William III. when the 
Dutch style of gardening was fashionable. Its 
rapid growth and adaptability to being clipped into 
the stiff, formal shapes essential to that style of 
gardening led to its being much used while the 
fashion prevailed ; but when Dutch gardening dis- 
appeared, the cultivation of this variety of elm 
almost ceased, as its timber is comparatively worth- 
less. The bark of the younger branches is rough 
and cork-like. The Cork^arked English Elm 
( 27, c. suherosa) is a very handsome and -well-marked 
sub-species, growing with greater vigour and to a 
larger size than the type, having also larger leaves 
and the bark of the branches (Estinctly lined with 
corky wings. 

The wood of the English elm is highly valued for 
its great strength, toughness, and closeness of tex- 
ture. It is less liable to split than almost any other 
tinaber, and powerfully resists the decomposing 
action of water ; it is therefore much in request for 
keels of ships and boats, naves and spokes of wheels, 
foundation piles, and wet-planking. The large 
bosses or knots with which the trunk is frequently 
covered are much prized in cabinet work and in 
turnery for their beautiful appearance when cut up 
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and polished. The bark is used in dyeing and in 
sugar-refining, and in times of scarcity has been 
used in Norway for grinding into meal and mixing 
in bread. The inner bark is used medicinally in 
cutaneous diseases; it is mucilaginous, and has a 
bitter astringent taste. In Persia, Italy, and the 
south of France galls are frequently produced on 
the leaves, often of large size, containing a clear 
fluid called mu d^orme, which is sweet and viscid, 
and is used to wash wounds. Towards autumn 
these galls dry up, leaving a residue of a yellow or 
blackish balsam called heaume d^orme^ which was 
formerly in great repute for diseases of the chest. 
The seeds of the elm are eagerly eaten by pigeons 
and common poultry. A peculiar vegetable principle 
called ulmin, or ulmic acid^ was first discovered 
in the substance which often spontaneously exudes 
from the bark of the English elm. It is a dark-brown 
substance, without smell or taste, insoluble in cold, 
sparingly soluble in boiling water, which it colours 
yellowish-brown, and soluble in alcohol and in 
alkaline solutions. 

The typical form of Scotch elm is easily dis- 
tinguished from the English by its less upright 
trunk, more spreading branches, and larger, broader 
leaves. The tree is generally considered more pic- 
turesque in style than the English elm. Its timber, 
thougn more liable to crack, is quite as much 
esteemed for its durability and toughness, and is 
used for nearly every purpose for which that of the 
English elm is in demand. The enormous bosses 
which frequently occur on the trunk are highly 
valued in cabinet-making. The varieties of th& 
species are numerous, and some of them are import- 
ant both as timber and as ornamental trees. The 
Smooth-leaved Wych Elm ( U. m. glabra) is so 
distinct in its upright growth, smaller and smooth 
leaves, and other even more important characters, 
from the typical Wych Elm, that some are disposed 
to regard it as a species. It is certainly well i 
marked, and from it nave sprung the Huntingdon 
Elm, the Chichester Elm, and the Scampston Ehn, 
all of which have a strong resemblance to each 
other, and are remarkable for their great rapidity 
of growth and their value as timber-trees. Of orna- 
mental and curious varieties, the Wych Elm is the 
parent of several, the more remarkable of which are 
the Weeping Wych Elm ( TJ. m. pendula)^ the 
Exeter Wy^ Elm {U, m. fastigiata), and the 
Variegated Wych Elm ( U. m. variegata)^ the leaves 
of which are silvery striped. U, efftisa is a conti- 
nental species with a large spreading head and 
smooth bark, distinguished also by the long stalks 
of its flowers and its ciliated fniit. 

The American or White Elm ( U, americana)^ 
which abounds in the Mississippi basin, and attains 
its loftiest stature between 42® and 46® N. lat., is 
a magnificent tree, sometimes 100 feet in height, 
the trunk reaching 60 or 70 feet before it separates 
into branches, and the widely diffused pendulous 
branches floating gracefully in the air; but the 
timber is not much esteemed. Slippery Elin ( U, 
julva) is also common in the basin of the Missis- 
sippi as far south as 31® N. lat., and in the western 
parts of Canada. It attains a height of 50 or 60 
feet. The wood is more valuable than that of the 
last species, but much inferior to the English elm. 
The leaves and bark yield an abundant mucilage, 
which is bland and demulcent, and esteemed a valu- 
able remedy in catarrh, dysentery, and other com- 
plaints. l^he Wahoo or Winged Elm ( 27. alata) is 
a small tree, found from S’T N. lat. to Florida, 
Louisiana, and Arkansas, remarkable for the 
branches being furnished on two opposite sides with 
wings of cork. The wood is fine-giained, com- 
pact, and heavy. Both the English elm and the 
Wych elm have been introduced into the United 
States. 27. chinensis is a Chinese species of elm, 


the leaves of which bear galls used in tanning and 
dyeing. ^ 

The name Spanish Elm is given in the West 
mdies to a valuable timber- tree also called Bois de 
Chypre, Cordta Gerascanthus^ of the natural order 
Cordiacese ; also to Hamel la vent 7 'icosa, of the 
natuial order Rubiaceje, the timber of which is 
known to cabinetmakers as Prince-wood. 

Elmali, a town of Asia Minor, on the Lycian 
tableland, 45 miles W. of Adalia. It has manu- 
factures of red leather, dye-works, and a general 
trade. It is inhabited by diiect descendants of 
the ancient Lycians. Pop. 4000. 

£l]llina 9 ^ British settlement and fortified sea- 
port on the Gold Coast, a few miles W. of Cape 
Coast Castle. It was first settled by in ei chants of 
Dieppe, came into the hands of the Portuguese in 
1471, and of the Dutch in 1637, and in 1872 was 
ceded to the British, who destroyed the native town 
during the Ashanti wai. Pop. 6000. 

Elmiras capital of Chemung county, New York, 
on the Chemung River, 149 miles ESE. of Buffalo 
by rail. It contains a court-house, a famous state 
reformatory prison (see Prisons), and the Elmira 
Female College, and has extensive manufactures of 
valves, iron bridges, automobile parts, iron rails, 
railway and other carriages, &c. Pop. (1870) 
15,863; (1910) 37,176; (1920)45,393. 

Elmo’s Fire^ St, is the popular name of an 
electric appearance sometimes seen, especially in 
southern cfimates during thunder-stonns, of a brush 
or star of light at the tops of masts, spires, oi other 
pointed objects. It Is also observed at the tops of 
trees, on the manes of horses, and occasionally about 
human heads. It is similar in kind to the luminous 
glow seen at the point when a lightning-rod is work- 
mg imperfectly, or when there is any very rapid 
production of electricity (see Electricity). In 
the four years 1884^87 eleven cases of St Elmo’s 
fire were recorded at the Ben Nevis observatory. 
The phenomenon, as seen at sea, was woven by the 
Greeks into the myth of Castor and Pollux, and 
was regarded as of friendly omen. The name of 
Elmo is by many thought to be a corruption of that 
of Helena, the sister of Castor and Pollux. Others 
take it to be a corruption of St Erasmus, a Syrian 
bishop and martyr of the 3d century (Italianised, 
Ermo, Elmo). The phenomenon has also been 
called the fire of St Elias, of St Clara, of St Nicolas, 
and of Helena, as well as composite or composa^it 
(i.e. corpus sanctum) on the Snnblk seaboard. 

Elmsllorn 9 a town in the Prussian province 
of Sleswick-Holstein, is situated on a navigable 
feeder of the Elbe, 20 miles NW. of Hamburg It 
has considerable manufactures, especially of^oots 
and shoes, an active trade in grain, a boat-huilding 
yard, and some breweries and tanneries. Pop. 15,000. 

£lmsley9 Peter, classical scholar, was hom 
in 1773, and educated at Westminster and Christ 
Church, Oxford, where he graduated B.A. in 1794. 
He next took orders, and was presented in 1798 to 
the living of Little Horkesley in Essex, which he 
held till his death. He lived at various periods of 
his life at Edinburgh, at St Mary Cray in Kent, and 
at Oxford, where he was in 1823 appointed prin- 
cipal of St Alban Hall, and Camden professor of 
Ancient History. Here he died, 8th March 1825. 
Elmsley contributed to the Edinburgh and Quarterly 
reviews, but is now remembered only by his valuable 
critical work on Sophocles and Euripides. See 
Elmsleiana Critica (1833). 

El Obeid. See Obbid (El). 

Elocution (Lat., ‘speaking out’), the art of 
effective speaking, more especially of public speak- 
ing. It regards solely the utterance or delivery; 
while the wider art of oratoiy takes account also 
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of the inattei spoken. The art of elocution heltl a 
piomiuent place in ancient education. 

Elodea. See Anacharis. 

Eloge. When a member of the Fiencli Aca- 
demy dies, it is customary foi his successor to 
deliver an oiatioii, setting forth his merits and 
sei vices. This is called an &>oge {Lat. eloginm, ‘a 
short saying,’ confused with Or. etdogia, ‘piaise’), 
and a considerable branch of French liteiatuie goes 
by the name. Interesting and valuable collections 
are the eloges of Fontenelle (2 vols. 1731), and of 
Cuvier ( 1819 ). 

F.lft hiin , Heb., plural of Eloah (only used in 
poetry; cf. Arab, itdh, Chald. Eldht Syr. Aluh), 
might, power ; in plur. , great beings, kings, angels, 
gods. Deity, As a jpluralis excellentice or majestatls^ 
and joined to the singular verb, it denotes, with 
very rare exceptions, the One, true God. Joined to 
the plural verb, however, it usually means gods in 
general, whether including the One or not. It is 
mostly used (in the singular sense) for or together 
witli Jehovah ; but some portions of the Scriptures 
employ exclusively either the one term or the other. 
This circumstance has given rise to endless dis- 
cussions, and suggested the opinion that Genesis 
is by different authors (see Bible, Jehovah). It 
was very probably Peter Lombard who first tried 
to prove the Trinity out of this idural form — an 
attempt which, although unanimously and scorn- 
fully rejected by almost all scholars, from Calvin, 
Calixtus, the younger Buxtorf, &c., to our times, 
was revived by Rudolf Stier. 

Eloi, or Eligius, St, Bishop of Noyon and 
apostle of Flanders (588-658), was originally a 
goldsmith, and as such became patron of gold- 
smiths and hammermen. 

Elopement* See Maeriage, Abduction, 
Geetna Geeen. 

Elopura* See Borneo. 

El Paso, capital of El Paso county, Texas, 
on the lett bank of the Rio Grande (which forms 
the boundary between Mexico and the United 
States), at the junction of the Southern Pacilic 
with the Mexican railways. There is much transit 
trade, with some silver-smelting and meat-pack- 
ing. Pop. ( 1880) 736 ; ( 1890 ) 10,338 ; ( 1900 ) 15,906 ; 
(1910) 39,279; (1920) 77,560. Opposite is the 
Mexican town of Ciudad Judrez (q..v.), formerly 
called El Paso del Norte. 

Elplieg^e, or Alphege, St (954-1012), called 
in his own time AiIleheah, oi God wine, was a 
monk of Deeihuist, an anchorite, afterwards abbot, 
at Bath ; in 984 was made bishoj) of Winchester by 
Dunstan’s influence, and in 1006 archbishop of 
Canterbury. He went as iEthelred’s ambassador 
to Olaf Tryggvessbn, and confirmed (or possibly 
converted) liim at Andover in 994. When Canter- 
bury was sacked by the Danes in 1011 he was taken 
prisoner, and refusing to pay ransom, was murdeied 
seven months later. 

ElpMn, a bishop’s see in Roscommon, Ireland, 
unitea to Kilmore in 1833. 

Elphinstoue, Admieal, See Keith (Vis- 
count). 

Elphinstone* Mountstuart, fourth son of the i 
eleventh Lord Elpxiinstone, was born in 1779, entered 
the Bengal civil service in 1795, and was posted 
to Benares, where he laid the foundation or that 
love of literature which distinguished him through 
life. During the operations of 1803 he was attached 
to Wellesley’s staff, and his conspicuous services 
earned from his general the commiment that he 
had ‘mistaken his profession, and ought to have 
been a soldier,’ from his superiors the appoint- 
ment to the post of resident at Nagpur. In 1808 
he was selected as envoy to Shah Shuja (see 


Afghanistan), of which tlie onlv fiuit that 
remains is his Account of Canbul (1815); and 
ill 1810 he became resident at Poona, where, in 
the Mahratta war of 1817, his imlitaiy qualifica- 
tions gained for him the honour of bringing the 
campaign to an end, and organising the newly- 
acquired territory. During liis governoiship of 
Bombay ( 1819-27 ) he founded the present system of 
administration, and greatly advanced public educa- 
tion. He returned to England in 1829, and declin- 
ing the governoi -generalship of India, lived in com- 
parative retiiement until his death, 20th November 
1859. Elphinstone ranks next to Wellesley among 
those most instrumental in raising the fabric of 
British rule in India after the downfall of the 
Mahratta power. His well-known History of India 
appealed in 1841 (7tli ed. 1889). See his Life 
(1884) by Sir E. Colebrooke, who also edited Ins 
Else of British Power in the East (1887) ; and Ids 
Official Writings^ with Memoir by Forrest (1884). 

Elphiiistolie9 William, a celebrated Scottish 
prelate, and founder of King’s College, Aberdeen, 
was born in 1431. He was the sou of William 
Elphinstone, a canon of Glasgow, and archdeacon 
of Tevioidale — a natural son, for the niamage of 
ecclesiastics was then prohibited. Elphinstone 
studied at the univeisity of Glasgow, where he 
took his degree of M.A. in 1452, some time later 
receiving priest’s oideis. He spent some years on 
tlie Contineii t , and so liighly distinguished himself in 
the study of law that he was appointed professor 
in the university of Paris, and aftenvards at 
Orleans. He returned to Scotland, and was made 
successively official -general of the diocese of Glas- 
gow ( 1471--72), rector of the university (1474), and 
official of Lotldan in 1478, ‘ then probably,’ says 
Mr Cosmo Innes [Sketches of Early Scottish History, 
Edin. 1861), ‘the second judicial office in the king- 
dom.’ He was made Bishop of Ross in 1481, and of 
Aberdeeir in 1483 ; was several times engaged in 
embassies, and for a few months before the death of 
James III. held the oflice of chancellor of the king- 
dom. Under James IV. he 'wos employed on a mis- 
sion to the Continent, and seems to have been keeper 
I of the Privy Seal from 1492 till his death. He 
^ applied himself to the faithful discharge of his 
I episcopal functions, endeavouring to reform the 
clergy, the service, and the ritual of the church. 
It appears to have been chiefly through his influ- 
ence that the first printing-press — that of Chep- 
man and Millar — was established in Scotland. 
The college of Aberdeen was founded in 1500, and 
dedicated to St Mary, a name afterwards changed 
to King’s College. Additions to the cathedral 
and a stone bridge over the Dee were also due 
to his energy and liberality. The fatal battle of 
Flodden, 9th September 1513, broke the spirit of 
Elphinstone, who was never seen to smile after. 
He died in Edinburgh, 25th October 1514, and was 
buried before the high altar of the chapel of King’s 
College which he had founded. His Breviarium 
Abcrdomnse, printed in 1509-10, was reprinted in 
two volumes quarto at London in 1853. 

Elsass-Eotliringen* See Alsace-Lorraine. 

Elsinore (Dan. Helsingor), a town and seaport 
of Denmark, on the island of Zealand, is situated 
on the western shore of the Sound, and at its nar- 
rowest part, 24 miles nearly due west of Helsing- 
borg in Sweden, and 37 by rail N. of Copenhagen. 
The town, which has been in recent times consider- 
ably improved, consists of one principal street, 
with several lateral brS,nches. The harbour (en- 
larged in 1883-84) has 22 to 26 feet of water, and 
the roadstead outside affords excellent anchorage. 
Elsinore has considerable trad^ and some ship- 
building. Pop. 17,000. The Sound dues were 
collected here until their abolition in 1857. 
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Saxo Grammaticus, a famous writer of the 12th 
century, was horn at Elsinoie, and here too Shake- 
speare lays the scene of Hamlet, Elsinore was 
raised to the rank of a town in 1416 ; it was several 
times destroyed by the Hanseatic League, and in 
1658 was taken by the Swedes, but restoied to Den- 
mark two years later. A short distance east of the 
town is the fortified castle of Kronborg, built in the 
Dutch Renaissance style by Erederick II. in 1580, 
while to the north-west of Elsinore stands the royal 
castle of Marienlyst, now much visited as a seaside 
resort; it commands an extensive view of the 
Sound and its islands, its shores, and the towns on 
them. 

ElSSler. the name of two celebrated dancers, 
sisters, and natives of Vienna — Therese (1808-78) 
and Fanny (1810-84). Their first gi*eat triumph 
was at Berlin in 1830 ; in 1841, after a tour through 
the capitals of Europe, the two sisters went to 
America, where they excited unwonted enthusiasm. 
They retired from the stage in 1851, in which year 
Therese became the wife of Prince Adalbert of 
Prussia, and was ennobled by the king of Prussia 
as Frau von Barnini. 

Elster, the name of two rivers of Germany, the 
White and the Black Elster. The White Elster 
rises at the foot of the Elster Mountains, on the 
north-western boundaiy of Bohemia, flows in a 
northerly direction, and falls into the Saale, above 
the town of Halle, in Prussian Saxony. Total 
length, 122 miles. The Black Elster rises in 
Saxony, south of Elstra, flows north-west, and 
joins the Elbe 9 miles SE. of Wittenberg, after a 
course of 112 miles. 

£lstei% a Spa of Saxony, on the Bohemian 
fi on tier, 20 miles S. of Plauen; resident pop. 2000. 

£lstiracke9 Renold, long classed as one of the 
earliest native English engravers, was boin piob- 
ably in Belgium towards the end of the 16th cen- 
tal and flouiished in England in the eaily part 
of the following century. He worked chiefly for 
the booksellers, and his engravings, including poi- 
traits of the kings of England, of Mary, Queen of 
Scots, and Darnley, of Whittington, and numeious 
other notabilities,' are much sought after, chiefl\ 
fiom their laiity, 

Elswickf a district in the western outskirts of 
Newcastle. Heie aie located the woiks of the firm 
of Sir W. G. Armstrong, Whitworth, & Co. (see 
Aemstrong, Lord), which are among the largest 
of the kind in Europe. The engineering section of 
these woiks dates from 1847 ; the ordnance- works 
weie founded in 1857. Elswick Park, including 
Elswick Hall, was opened as a lecreation-ground i 
in 1878. Elswick forms three wards of the county' 
borough of Newcastle-on- Tyne. I 

El Teb. SeeTEB(EL) 

Elthanif the seat formerly of a royal palace in 
the west of Kent, now part of the metropolitan 
borough of Woolwich (q.v.). 

EltO]l 9 or y ELTON, a shallow salt lake of Russia, 
with an area of 62 sq. m., is near the north-east 
frontier of the government of Astrakhan. In spring 
the lake has a layer of almost pure salt-crystals, 
from 2 to 4| inches thick. The yield forms a laige 
proportion of the total salt production of Russia. 

Elton 9 Charles Isaac (1839-1900), of White- 
staunton, Somerset, an eminent jurist and ethno- 
logist, was maternal grandson of Sir Charles 
Abiaham Elton (1778-1853), of Clevedon Court, 
Somerset, poet and translator of Hesiod. He had 
his education at Cheltenham and Balliol College, 
Oxford, became fellow of Queen’s College in 1862, 
was called to the bar at Lincoln’s Inn in 1865, 
and afterwards became Q C. He was Conserva- 
tive member of parliament for West Somerset in 


1884-85, and in 1886-92. He had already made 
a leputation as a jurist by his books, The Textures 
of Ke7it (1867), A Treatise on Commotis and JVaste 
Lands ( 1868 ), A Treatise on Copyholds and Custom- 
ary Tenures of Land (1874), and Custom and Tenant 
Hight {ISS2), yvhen he placed himself in the front 
rank of English ethnologists by his Origins of Eng- 
lish History (1882). Not the least merit of this 
learned and ably reasoned work is its vindication 
of the Celtic element in the English lace, which 
had been unduly belittled by the predominant 
Teutonic school of English history. The disserta- 
tion on Borough English (q.v.) is*^a ma'^tei piece of 
learning and lucidity. William Shakes 2 ')eare, hts 
Family and Friends^ appeared in 1904. 

Elutriation is the term applied to the piocess 
of separating, by means of water, the finer particles 
of earths and pigments from the heavier portions. 
Tire apparatus generally used is a large vat, in 
which grinding wheels revolve ; and the substance 
to be reduced to powder being placed in the vat 
along with water, the wheels in revolving not only 
pulverise the material, but from therr motion being 
communicated to the water the latter is enabled to 
retain in mechanical suspension the finer particles 
of the clay, &c. By allowing a stream of water to 
flow in and out of the vat, the finer particles can be 
constantly floated away, and the liquid being run 
into settling vats, the fine powder settles to the 
bottom, when the water can be run oft' from the 
surface. This process is much eniployed in the 
manufacture of the materials used in pottery, and 
in the preparation of pigments. 

Elvan, or Elvanite, is the miner’s name in the 
south-west of England for a granular crystalline 
rock, composed of quartz and ortlioclase, which 
forms veins associated with granite. It occurs as 
veins not only proceeding from the granite and 
traversing other rocks, but in the body of the 
granite itself. It is included by geologists under 
Quartz-porphyry. 

Elvas, tire strongest fortified city of Portugal, in 
the provirrce of Alemtejo, near the Spanish frontier, 
and 10 miles W. of Badajoz by rail. Standing 
upon a hill, it is defended by seven large bastions 
and two isolated forts, and has an arsenal and 
cannon-foundry. It is a gloomy town and a dirty, 
yet is supplied with water by a fine aqueduct, 
carried on three rows of superimposed arches. Its 
inhabitants (12,000) carry on an active contra- 
band trade with Spain, principally in British 
manufactured wares, also in wool and wine. The 
district, which is very fei'tile, yields oil, wine, 
fruits, and vegetables. Elvas was made a bishop’s 
see in 1570. In 1680 it was taken by the Spaniards, 
but they suffered a severe reverse before the town 
in 1659, and laid siege to it in vain in 1711. It was 
captured again in 1808 by tire French. 

Elves* See Fairies. 

ElvreS9 John, M.P., a famous miser, bom 
in 1714, was the son of a successful brewer in 
Southwark named Meggot. With some good 
qualities of mind, he was so overcome by the pas- 
sion of avarice that he would walk miles in the 
rain to save the hire of a conveyance, would sit for 
hours in wet clothes to save th'e expense of a fire, 
or risk his life to save paying a penny at a turnpike. 
His only indulgence seems to nave been hunting. 
He died at Marcham, Berkshire, 26tlr November 
1789, leaving property worth half a million. 

Ely 9 a city of Cambridgeshire, crowns a low 
eminence on the left bank of the Ouse, amid the 
fen-land, 16 miles NNE. of Cambridge, and 30 SE. 
of Peterborough. Here, in 673, St Etheldreda ( q. v. ) 
founded a mixed monastery, which, burned in 
870 by the D mes, was lefounded in 970 as a Bene- 
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dictine abbey by Ethelwold, Bi&hop of Winchester. 
That abbey a century later became Heieward’s 
‘camp of lefuge,’ until, in 1071, after a long and 
obstinate defence, Abbot Thuistanhad to sui lender 
to the Conqueroi. In 1083 the fiist Noiman abbot 
laid the foundation of the present chuich, which 
was made a cathedral in 1109, and which, as we see 
it to-day, is one of the most gloiious shrines in 
Christendom. A ciucifoim structuie, 637 feet long 
by 179 feet across the great transepts, it offer® 
examples of all styles of Gothic, from early Nor- 
man to late Peipendicular, and is a growth of more 
than four centuries. There is the Early English 
‘galilee" or western poioh {circa 1200); the 
western tower, 225 feet high, Transition Norman 
and Decorated (1174r-1382) ; the south-west tran- 
sept, now the baptistery ; the late Norman nave 
(1150-89), 208 by 78 feet, with modem painted 
ceiling; the great tiansepts (1083-1170), Norman, 
with Perpendicular insertions ; the richly sculptured 
choir (1234r-1533), Early English, Decoiated, and 
Perpendicular; the Decorated north-eastern Lady 
Chapel ( 1321-4:9 ) ; and at the crossing, the exquisite 
Decorated ‘octagon’ and lantern (1322-42), built 
by Alan de Walsingham on the fall of the gieat 
central tower. This, ‘the only Gothic dome in 
existence,’ rises to a height of 170 feet. Since 
1845 the whole pile has been ably restored, mainly 
under the supervision of the late Sir G. G. Scott. 



Ely Cathedral — Octagon. 


It wants the north-west transept, the cloisters, and 
the chapter-house; but the 13th century Guesten 
Hall is now the deanery, and the ‘Ely Porta,’ or 
great gateway (1380), houses a grammar-school 
founded by Henry Till, in 1541. The Bishop’s 
Palace is a fine bnck Tudor building. Among iJie 
bishops, nearly sixty in number, have been 
Langham, Bourchier, and Morton (archbishops of 
Canterbury), Arundel (archbishop of York), and 
Andrewes, Wren, Patrick, and Harold Browne. Of 
great laymen also, Ely has its memories, from 
Canute to Cromwell, who lived here 1636-40* There 
is a weekly maiket ; and oil, earthenward, and clay- 
pipes aie inanufactuied. Pop. 8000 The ‘ Isle ’ of 


Ely, for which see the ai tides Cambridgeshire 
and Bedford Levld, contains also Maich and 
Wisheach, and is 372 sq. ni. in aiea, with 74,000 
inhabitants. Till 1837 a county palatine, it is sfciU 
a i)ailiameutaiy and admiiiistiative county. 

See Bentham’s Htstory of Ely Cathedral (2d ed. 1812) ; 
J. H. Clement’s Hutory of Ely ( 1868 ) ; Canon D. J.. 
Stewart’s Ardiitectuval ECistory of Ely Cathedral (1868) ; 
Dean Merivale’s Bissexeentenary Festiial ofbt Etheldi eda 
(1874); and Murray’s Eastern Cathedrals. 

£lyot9 Sir Thomas, author of The Govanour, 
seems to have been born not later than 1490, in 
Wiltshire (not Suffolk), and not to have studied 
at either Oxford or Cambridge. In 1511 he became 
clerk of assize on the western circuit, in 1623 cleik 
of the king’s council. In a letter addiessed to 
Cl cm well he complains that he perfoimed the 
duties of this clerkship by the space of six yeais 
and a half ‘withoute fee, withonte leward moie 
than the oidinare, and that which moie gievith me, 
withoute thank of the king.’ Later letteis leveal 
him to us much impoveiished by lawsuits, and beg- 
ging for a share in the confiscated property of the 
monasteries. In 1531-32, as ambassador to Charles 
V., he visited the Low Countiies and Germany, 
having orders to procure, if possible, the arrest of 
Tyndale. In 1535 he went on a second embassy to 
the emperor, whom he seems to have followed 
from Baicelona to Tunis and Naples. Member for 
Cambridge in 1542, he died at Carlton, Cambiidge- 
shii-e, 20th March 1546. His chief woik, The Bole 
named the Goxiernour^ deinsed by Sir Thomas Elyoty 
Knight y was published in 1531. It may be desci ibed 
as the earliest treatise on moral philosophy in the 
English language, the author’s principal object 
being ‘ to instruct men in such vertues as shall be 
expedient for them which shall have authoritie in 
a weale publike.’ An elaborate tenth edition 
appeared in two vols. in 1880, with an excellent life, 
notes, and glossary by Mr H. H. S. Croft. Elyot’s 
twelve other works include Of the Knowledge which 
mdketh a Wise Man (1533); Pasquil the Playne 
( 1533 ) ; Isocrates’ Doctrinal of Princes ( 1534 ) ; Picus 
de Mirandola’s Pules of a Christian Lyfe (1534); 
The Castel ofHelth ( 1534) ; The Bankette of Sapience 
(1534); BiUiotheca (1538), the first Latin-English 
dictionary; The Image of Governance (1540); 
Defence of Good Women (1545); and Preservative 
against Deth (1545).^ These books went through 
edition after edition in their author’s lifetime, and 
they have now become among the rarest treasuies 
of the bibliomaniac. 

Elysium (Gr. elysion), a place in the infernal 
regions of the ancient classical mythology, wheie 
the souls of the good dwell after death. In the 
Odyssey, Homer describes it as a place wheie the 
souls of the departed lived in ease and abundance 
among innocent pleasures, enjoying a mild and 
wholesome air. In the Iliad, however, he gives a 
sombre view of the state of the depaited souls. 
Achilles, though in Elysium, is made to envy the 
life of the meanest hind on eaith. By succeeding 
poets the bliss of Elysium is drawn in much 
brighter colours. Besides the amenity and v arious 
delights of the place, diverse employments are 
found for the inhabitants, according to the ruling 
passion of each while on earth. The Elysian plains 
were supposed by some writers to be in mid-air, by 
others in the sun, by others in the centre of the 
earth, next to Tartarus, and by others in the 
Islands of the Blest. See Hades. 

Elytra, or Wing-covers, a term applied to the 
fore- wings of beetles (Coleoptera), whicn are modi- 
fied to form more or less tough and hard coverings 
for the hind pair. The term Hemielytra is applied 
to the short, firm fore-wings of Earwigs (q.v.) 
(Dermaptera). See Insects, Beetles. 
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£1769 Friedrich Karl, Shakespearian scholar, by Abiaham, while Bonaventura managed the 
was bom at Dessau, May 22, 1821, studied at publication and sale ; the learned David Heinsius 
Leipzig and Berlin, devoting especial attention to wiote the Latin inti eductions and dedications to 
Enoli&h literature, and afteiwards continued his many of the books. In 1625 they acquiied the 
studies in England and Scotland. In 1875 he was prmting business established at Leyden by Isaac, 
appointed to the newty-established chair of English the second son of Matthias, who had become printer 
Language and Literature at Halle, and heie he to the univeisity there. His typogiaphical maik 
died January 21, 1889. His early publications was an elm sui rounded by a vine-bianch beating 
include a collection of English songs, and Atlatitis clusters of fiuit, below which stands a solitary 
(1853-54), a journal dealing with England and figuie, vith the motto iVow M. Willems has 

Ameiica. In editions of EamUt, Chapman’s proved that the Elzevir type designs were due to 
AlphonsuSy and Rowley’s When you see me, you Cornelius van Dyck. The two heads of the house 
know me — ^the last two edited for the fiist time — died near each othei in 1652, and theii successors 
he endeavoured to apply the strict method of were Joannes Elzevir, Abiaham’s son, and Daniel, 
classical philology to a modern language. An Bonaventuias son, who nobly maintained the 
English translation of his biography of Byron traditions of the piess. Tlieii finest works were an 
appeared in 1872, and of his Essays on Shahe^eare Im%tat%o without date, and a psalter of 1653. In 
in 1874 ; these last aie selected from the ^ake- 1654 Daniel settled at Amsteidam, 'vvheie he united 


speare-Jahrbuch, which he edited for the German 
Shakespeare Society from 1868 to 1879. Other 
works are his William Shakespi^e (Halle, 1876; 
Eng. tians. 1888), his Notes onElizahethan Drama- 
tists (Halle, 2 vols. 1880-84), and his Grundmss dev 
enghschen Philologie (1887). Elze w^as a laboiious 
Student and sagacious critic lather than a meie 
antiquary or collector. 

£rzeYir9 or Elsevier, a celebiated family of 
printers at Amsterdam, Leyden, and other places 
in Holland, whose beautiful editions were chiefly 
published between the yeais 1592 and 1681. Dur- 
ing this period, covering scarcely a century, M. 
Willems has catalogued no fewer than 1600 works, 
all such as were doubtful having been rigorously 
excluded. The difficulty of determining what are 
enuine Elzevirs depends partly on there having 
een a good number of printers who bore the 
name, and on their having had three or four prin- 
cipal places of business. But above all, they were 
bookselleis as well as piinters, hence many works 
were attributed to them which were hardly pub- 
lished, and certainly not printed, by them; while 
imitations were constantly being made, and they 
themselves issued many books under pseudonyms, 
or othei printers’ or publishers’ names. Louis, the 
first to make the name famous, is said to have been 
born at Louvain about the year 1540, ^nd, driven 
by the religious commotions of the bime, to have 
settled as a bookbinder and bookseller in Leyden, 
wffiere he died about 1617. The first wmrk issued 
by biTn bears the title Drusii Ehraicorum Quees- 
tionum ac Eesponsionum Lihri Duo, and the date 
1583. The first work, however, really published by 
him at his own risk, was a Eutropius by P. Merula 
( 1592 ). From this time till his death he published 
over a hundred books, his typographical mark (first 
used in 1595) being the arms of the United Pro- 
vinces — an eagle on a column, holding in its talons 
a sheaf of seven airows, with the inscription Con- 
cordia res parvcB crescunt. 

Five out of Louis’s seven sons continued to 
carry on their father’s Wsiness. Their names 
were Matthias, liouis, .Egidius (Giles), Jodocus 
( Joost), and Bonaventura. The last, in conjunc- 
tion with his nephew Abraham Elzevir (a son 
of Matthias), prepared the smaller editions of the 
Latin classics, in 12mo and 16mo, which are still 
valued for their beauty and correctness. Among 
the finest examples of these are the Livy, 
Tacitus, Pliny, and Caesar (1634^36). Equally 
celebrated were their 24mo editions of French 
historical and political authors under the name 
of the Fetites Bepuhhgues, and their 12mo 
French and Italian classics. The handiness and 
cheapness of these duodecimos, of which a volume 
of no less than 500 pages was sold for but one 
florin, found approbation from all but a few 
pedants who believed there could be no scholarship 
save in folios. The piinting was long supervised 


with Louis, eldest son of Joost, wdio had aheady 
settled there in 1638, and distinguished himself 
by his editions of the works of Cartesius. The 
masterpieces of the new partnershm were the 
Corpus Juris in folio (1663) and the French Bible 
(1669). Their typogiaphical maik was a Mineiva 
with the aegis, an owl, and olive-branch, and the 
motto Ne extra oleas. The last representatives of 
the house were Peter, grandson of Joost, who floui- 
ished at Utrecht fiom 1670 to 1672, and Abraham, 
son of the first Abraham, wdio was university^ printer 
at Leyden from 1681 to 1712. The Elzevirs were 
clever men of business, and ivere none too liberal to 
many of the scholars on whose labours they lose 
to wealth. 

Eiliauation, in Theology and PInlosophv, f\n 
important word in various systems which consideied 
aU things as emanating or flowing from a Supreme 
Principle. According to these, the oiigin of things 
is only an overflowing of the divine fullness— an 
outstreaming of the light from the necessity of its 
nature, and not any conscious exercise of will on 
the pait of God. what is thus given off as a copy 
from original perfection departs more and more 
from its source, and gradually degenerates, which 
was thought to account for the oiigin of evil. This 
doctrine pervades ancient Egyptian and Indian 
mythology. Neoplatonism (q|^.v. ), and Chiistian 
Gnosticism ( q . v. ). See also Kadi um. 

l)mancipation9 in the Roman law, was the 
act hy which the Fatiia Potestas, or pateinal 
authoiity, was dissolved in the lifetime of the 
father. It took place in the form of a sale {manci- 
patio) by the father of the son to a third party, who 
manumitted him. The Twelve Tables required that 
this ceremony should be gone through three times, 
and it w^as only after the third sale that the son 
became sui juris, under his own law. In geneial, 
the son was at last resold to the father, who manu- 
mitted him, and thus acquired the lights of a 
Patron ( q. v. ), which would otherwise have belonged 
to the alien purchaser who finally manumitted him 
In the case of daughters and grandchildren one 
sale was sufficient. In the law of Scotland eman- 
cipation is called Foiisfamiliation. See also FAMILY, 
Slavery, Catholic Emancipation. 

Emanuel 1.9 king of Portugal, styled the 
Great, or the Fortunate, was born 31st May 
1469, and succeeded John 11. in 1495. His reign 
has been termed the golden age of Portugal. He 
prepared the code of laws which bears his name, 
and made his court a centre of chivalry, of art, and 
of science. Vasco da Gama’s voyage round the 
Cape of Good Hope, Cabral’s discoveiy of Biazil, 
and the expeditions under Albuquerque and others 
that extended the Portuguese possessions as far 
as the Moluccas, were all commissioned and 
encouraged by Emanuel. Through his exertions 
Poitugal becanxe the first naval power of Europe 
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and the centre of the coninieice of the world. He 
died 13th December J521. 

Eiuarginate* See Leaf. 

Eillba, or Yemba, a uver in the Kirghiz terii- 
tory (or republic), lises at the western base of the 
Mugadshai Mountains, and flowing south-west, 
euteis the north-east coniei of the Caspian Sea 
after a course of about 450 miles. 

Enibaliniug (so named from the balm oi balsam 
often onployea), the art of preserving the body 
after death. In Egypt bodies so pieseived are 
known by the name of inumniies, and aie called in 
the Iiieroglyphs sahu^ and by St Augustine gah- 
haroe. The custom is to be found in many paits 
of the world, but in all the nature of the technique 
employed emphasises an Egyptian origin. From 
Egypt, it is held hy Professor Elliot Smith and 
his school, the practice spread to the Mediter- 
lanean littoial, Europe, and the Canary Islands; 
to East Africa, Upper Congo, Southern Nigeiia; 
to the Peisiaii Gulf, India, Ceylon, Burma, the 
Malay Aichipelago, New Guinea, tlie islands of 
the Torres Straits, and thence to Aiistialia, emi- 
giants from tlie Malay Archipelago cariying it to 
Tonga, New Zealand, Tahiti, and eventually to the 
Peruvian coast. The ait of emhalniing seems to have 
derived its origin from the idea that the preserva- 
tion of the body was necessary for the return of the 
soul to the human form after it had completed its 
cycle of existence of three or ten thousand years. 
Sanitary reasons may also have influenced the 
ancient Egyptians ; and the legend of Osiris, whose 
body, destroyed by Typhon, was found by Ibis, 
and embalmed by bis son Anubis, gave a religious 
sanction to the rite. The beginning of the art is 
at least as old as the 2d dynasty. Tlie bodies 
of Cheops, Mycenniis, and others of the age of the 
4tli dynasty were embalmed. One of the earliest 
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embalmments recorded in liteiature is that of the 
patriarch Jacob ; and the body of Joseph was thus 
prepared, and transported out of Egypt. The process 
has been described by Herodotus and Diodorus ; but 
their accounts are only partially confirmed by an 
examination of the mummies. A scribe marked 
with a reed-pen a line on the left side beneath the 
ribs, down which line the parascJdstes, or ripper 
of the district (an officer of low class), made a deep 
incision with a rude knife of stone ; lie was then 
pelted with stones, and pursued with curses. The 
taricheuteSy or salter, next proceeded to remove 
the entrails and lungs, with the exception of the 
heart and kidneys, wliile a colleague extracted the 
brain through tne nose. The body >vas ready for 
the salts and spices necessary for its preservation, 
the quality of which depended upon the sum to be 
expended. When Herodotus visited Egypt, three 
methods prevailed: the first, accessible only to 
the wealthy, consisted in passing peculiar drugs 
through the nostrils into the cavities of the skuU, 
rinsing the belly in palm- wine, and filling it with 
myrrh, cassia, and other substances, and stitching 
up the incision in the left flank. The mummy 
was then pickled in natron for seventy days, and 
then washed and elaborately bandaged up in rolls 
of linen, cemented by gums, and set upright in 
a wooden coffin against the walls of tne house 
or tomb. This process cost a silver talent, perhaps 
equal to £725 of our money. A cheaper process, by 
means of an injection of cedar-oil, cost a mma, 


relatively worth about £243. The pooiei classes 
washed the coipse in myrrh, and salted it for 
seventy days. When thus prepaied, and covered 
with a pictorial representation of tlie deceased, 
attired as a laliourer in the woild to come, and 
duly labelled as a ‘justified Osiris,’ the mummy 
was placed in a costly coffin (see Sarcophagus) 
ready for sepulture, but was frequently kept some 
time before being buried — often at home — and even 
produced at festive entertainments, to recall to 
the guests the transient lot of 
humanity. All classes were oni- 
halnred, even malefactors ; but 
various methods were employed 
besides those mentioned by Hero- 
dotus. Some mummies are found 
merely dried in tlie sand ; others 
salted by natron, or soaked in 
bitumen (Jew’s xiitch) with or with- 
out the flank incision, having the 
brains removed through the eyes 
I or base of the cranium, with the 
viscera returned into the body, 

I placed upon it, or deposited in 
, jars in shapes of the genii of the 
' dead, the skin partially gilded, tin* 
flank incision covered with a tin 
I jilate, the lingers cased in silvei, 
the eyes removed and replaced. 

So efiectual were some of thos(‘ 
processes that after 2000 or 3000 
years the soles of the feet are still 
elastic and soft to the touch. The 
sacred animals were also mummied, 
but by simpler processes than men. 

It has been computed that since 
the practice began in 4000 B.C., 
down to 700 A.D., when it practi- 
cally ceased, probably as many as Munnny Case of 
730,000,000 bodies were embalmed Ahmes 

in Egypt ; of wdiicli many millions Nofretari : 
are yet concealed. Important finds Height 9 feet, 
are made from time to time, as in 
1881, when upwards of thirty ihjffptienne) ^ 
mummies of potentates, including 
that of Raineses II., were discovered together at 
Deir-el-Bahari. Mummies, it may }>e observed in 
passing, were used in the 15th and IGth centuries 
of the Christian era for drugs and other medical 
purposes, and as nostiaims against diseases, and 
a peculiar brown colour, used as the background 
of pictures, was obtained from the bitumen. 

Despite a general coirespoinlenco in methods of 
embalming, the medicaments employed do not 
always correspond; the Persians employed wax; 
the Assyrians, honey; the Jews, aloes and spices; 
Alexander the Great was preserved in wax and 
lioney, and some Roman bodies have been found 
thus embalmed. In Burma the ])odies of priests 
weie stuffed with spices and honey, and coated 
with wax and gold-leaf. The art of emhalniing 
was probably never wholly lost in Europe; De 
Bils, Swammerdam, Clauderus, Gooch, Bell, and 
others attained ^eat success in the art; and a 
mode of embalming by incisions all over the body 
is detailed by Penicher. Ruysch, and after him 
William Hunter, injected essential oils through the 
principal arteries into the body. Boudet embalmed 
the bodies with cam^or, balsam of Peru, Jew’s 
pitch, tan, and salt. The discovery of Chaussier of 
the preservative power of con*osive sublimate, by 
which animal matter becomes rigid, hard, and 
grayish, introduced a new means of embalming by 
Bedard and Larrey ; but owing to the desiccation, 
the features do not retain their shape. The dis- 
covery of the preservative power of a mixture of 
equal parts of acetate and chloride of alumina, or of 
sulphate of alumina, by Gannal in 1834, and of 


EMBANKMENTS 


EMBEZZLEMENT 


317 


that of aisenic by Tiancliiiii, were followed hy 
the use of chloride of zinc. Salt, alum, potash, 
ai&enioiis acid, glyceiine, methyl alcohol, and sevei al 
alkalis aie the essentials in some methods. Sir 
Ih W. Richardson embalmed bodies hy injection 
tliiougli the main arteries. See Heart-burial 

See Pettigrew, History of Mummies (1834); Gannal, 
Traiti dHiribaumement (1838); Magnus, Das Einhal- 
samiren (1839); Richardson, The Asdepiad (1888), 
Wallis Budge, The Mummy (1893) ; Elliot Smith, Mum- 
mification in Egypt (1907 ) ; Migrations of Early Culture 
(1915) ; and (with Dawson) Egyptian Mummies (1924); 
Garstang, Burial Customs of Ancient Egypt ( 1908 ). 

EmlbankmentS) in Engineering, are masses of 
earth, rock, or othei materials artmcially formed, 
and using above the natural surface of the ^ound. 
They are chiefly formed either ( 1 ) to carry railways, 
common roads, canals, &c. over depressions of the 
country ; or (2) for hydraulic purposes, such as the 
formation of reservoirs for storing water, or as 
defences against the overflowing of rivers and the 
encroachments of the sea or of lakes. 

In the formation of canals, railways, and other 
roads, embankment and excavation go hand in 
hand, and, under the name of Earthwork, form — 
especially in modern times, and since the develop- 
ment of the railway-system — a vast branch of 
industry, giving employment to many thousands of 
labouieis, known in England as ‘navvies.’ See 
Canal, Dyke, Road, Railway, Water. 

Embargo (from the Spanish emhargar, ‘to in- 
bar,’ ‘to arrest’) is a temporary order from the 
Admiralty to prevent the arrival or departure of 
ships. It may apply to vessels and goods, or to 
specified goods only ; it may be general or special ; 
it may apply to the entering only, to the departure 
only, or to both entering and departure of ships 
from particular ports ; and lastly, although issued 
by the Admiralty in England, it would be eq[ually 
an embargo if issued by any other competent 
authoiity. Such embargoes are generally con- 
nected in some way or other with a state of war 
between two countries. 

Embassy, in its stricter sense, is a mission pre- 
sided over by an ambassador, as distinguished from 
a mission or legation intrusted to an envoy, or other 
inferior diplomatic minister. See Ambassador. 

Ember Days, iu the Roman and Anglican 
churches, are three days appointed four times in 
the year to be observed as days of fasting and 
abstinence; being the Wednesday, Friday, and 
Saturday after the first Sunday in Lent, after the 
feast of Pentecost, after the 14th September, and 
after the 13th December. The name is probably 
derived from the Saxon ymh, ‘ about,’ and ryne, a 
‘course’ or ‘running,’ and applied to these fasts 
because th^ came round at ceriain set seasons in 
the year. In the breviary and missal these days, 
as recurring in each quarter of the year, are called 
quatuor tempera ( the canonists’ jejiinia quatiior 
temporum, or ‘fasts of the four seasons’); and 
another derivation would make the term only a cor- 
ruption of this title, perhaps through the German 
form, quatemher. The ember days date from an 
early period in the church’s history, and were 
introduced into England by Augustine. Originally 
they were only in part devoted to beseeching the 
grace of the Bfoly (ihost, as periods when ministers 
were admitted to holy orders ; but it is to this 
purpose that the ember days are now particularly 
devoted, Roman Catholic clergy being ordained 
only on the Saturdays of the ember weeks, while 
the whole church fasts and pr^s, and a generally 
similar usage prevailing in the Church of England, 
which has appointed special prayers for use at 
these seasons. 

Ember Goose. See Diver, 


Emberiza. See Bunting. 

Embezzlements the felonious appropriation 
by clerks, servants, or others in a position of trust, 
of goods, money, or other chattels intrusted to 
their care, or received in the course of their duty, 
on account of their employers. It is essential to 
the crime of embezzlement that the article taken 
should not have been in the actual or constructive 
, possession of the employer ; for if it were, the 
offence would amount to larceny (see Theft) 
Embezzlement is not a felony at common law; 
hence persons guilty of this crime sometimes 
escaped punishment. In consequence of a flagrant 
instance of this immunity, the Act 39 Geo. III. 
chap. 85, was passed, whereby embezzlement was 
made a felony. This act has been repealed, but 
the law has since been fixed by subsequent enact- 
ments, and is now included in the Act 24 and 25 
Viet. chap. 96. 

Emhezuement hy clerks or servants is punish- 
able by penal servitude or imprisonment. If 
the offender be a male under sixteen, he may 
also be ordered to be privately whipped, at 
the discretion of the judge. Questions of much 
nicety often arose as to whether the facts proved 
constituted the crime of embezzlement or that of 
larceny; but this distinction has ceased to be of 
any importance under recent acts, whereby it is 
made competent, on an indictment for embezzle- 
ment, to comrict a man of larceny, and vice vey'sd. 
And hence, whichever of the two oflences ib 
charged against theseivant, if the evidence shows 
he committed the other offence, then he may be 
found guilty of that other offence, and punished 
accordingly. 

Embezzlement by hankers^ broherSi factors^ and 
other agents is now regulated by the statute cited 
above. Almost every conceivable species of fraud - 
ulent misappiopriation by bankers and others is 
now a punishable offence. In particular, by the 
latter statute, embezzlement by a Bailee (see Bail- 
ment) is now indictable. A shopkeeper, for ex 
ample, appropriating goods intrusted foi repair, 
may be tried and convicted (see also Fraud). 

Embezzlement by bankrupts, or rather the pawn- 
ing or disposing within four months befoie the 
bankruptcy of goods or any kind of property 
obtained on ciedib, is punishable by two yeais' 
imprisonment. See Bankruptcy. 

Embezzlement of letters and newspapers by ser- 
vants of the Post-office is also made highly "penal 
by 7 Will. IV. and 1 Viet. chap. 36. The embezzle- 
ment of newspapers is punishable by fine or im- 
prisonment; for embezzling a letter the extreme 
penalty is penal servitude for seven years, or (if the 
letter contain money or valuables) for life. 

Embezzlement of the King's stores is punishable 
by jpeual servitude for fourteen years. In legard 
to this species of embezzlement, summary authority 
was given to comptrollers and other officers named, 
on proof of embezzlement of government stores 
below the value of twenty shillings, to fine the 
offenders to the amount of double the value of tlie 
article taken. 

The American law is, in principle, the same as 
the English, but it seems that a person indicted 
for larceny cannot be convicted of embezzlement, 
or vue versd. Embezzlement of national property 
is punishable by the law of the United Stales; 
other forms of embezzlement and fraudulent breach 
of trust are dealt with by the laws of the several 
states. 

In Scotland, the crime of embezzlement, or breach 
of trust, is punishable at common law. The dis- 
tinction between this crime and that of theft is 
substantially the same as between embezzlement 
and lai'ceny in England. In both countries, the 
criterion relied upon to dibtinguish these crimes is 
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-the que&tioirniof "p-Qaebbion by the owner; but in 
ScotlEittcitlie^teii(bnk:5{!j of the decisions ot late yeais 
lias heejn t»cD * the aijpropiiation of articles 
intmste<dfoi--'Jiatei6u€iiiiioi-ioiary pur^^ as amounting to 
•clieft. jfiitl UiHiencspecaafc the law of Scotland agrees 
^vith thabtof IiiglEgliiKl i in regard to embezzlement by 
a bailee. 

ElubMeiluii Uaiaiiiany Avriters on this subject 
syiuliok and €iiil)I(n)Ii!nis.o are regarded as almost con- 
v-eitiWe teiiras,^iiaii(lh'nence the former is often used 
in a seruse R 9 jion:(K)ii)incnous with the latter. But, 
accoiding to o aide Mignault, the famous com* 
isfieutalojt: on - the s emh'dilems of Andreas Alciatus, in 
liis tract ‘Oo-OMiinsiiiiiif gSymbols, Coats of Arms, and 
Embleniss, t^ko e e le s a clear distinction between 
emblem*^ ano (1 syrc^ioHils, which, as he says, ‘many 
peisons rraslilMlfucroidi^gnorantly confound together.* 
This A7ii"fceiiLniiffltdnte othat ‘ tlie force of the emblem 
‘depenrb moron the iDieejambol, but they differ as man 
a,n(l ammial; :’his aisinesm-aning being, tliat as all men 
sbie CLniaialfe, d-tidl animals are not men, so all 
emblems aioj tu^QioHolE,, but all symbols are not 
embleniffi. EHeioeoccheeuiirgues the two possess affinity 
but not. te eititW I5, nickey have no absolute con- 
veitibililby ooftlioinioonnie for the other (H. Green, 
ShaK:esp 0 m (iiid Ullii Emblem Writers, 1-B). But 
foi all p^iactrcwl i ]iiii[>*«oses there is little difference 
betw^een tke^a tio^o'ctflums. Of the many definitions 
given of eurJil)kj:iiniiii.;fiy be q[uoted that of Francis 
Quarlea, wli no ‘ “an emblem is hut a silent 
paiahle; ’ aii-n(lC(bGotgift.fflve desciibes it as ‘a picture 
a^nd shoi ‘t p»*osie, flxpyoiessing toome particular con- 
ceit ^ F^oip oiiiitesDois^mblems, see Book. 

Ellil)E€Hi»-eBtsg!tS)gf( lowing crops of cereal and 
wege-taljl«pi»*’ 0 (lnct-»cttsss raised by the labour of the 
cultiraton H lioitti iMf If trees growing on the land, 
gbutl grass, a JueaoinnUneinbleinents. Bee Landloeb 
'‘J'E>3‘ANBrr,IiEa«M. ! 

EmTbftic Myrt-aobsualaiis {Mvrobalani 
tliea-cid, astmiiigeitf^ciithxi ait of the Indian euphoibiace- 
OU& tiee jP/wj-v&rfiSnik a mihlica, is a source of tannin. 

EiwholisE-M. ^ ■ Arteries, Paternoster. 

EinbOSSiKillgt • WhOien a raised pattern is pro- 
d.uced bybWofs as 01 pi-essure upon sheet-metal, 
leather, clotbf b,iiaj8oaf8i, , gutta-percha, &c,, it is said 
to he eiriboBSised A v mse or dish formed of thin 
sheet-m^tal luoasomefc'rtmes decorated in relief by 
beating it up^fioinoi!itlL«ne inner or under side. This 
operation IS QcalledDsedliea^ating up, bossing, or repousse, 
a-nd may be ocoioisideiedi-d as an example of embossing 
by hand- A-A8oajfi*]wMiat similar result is obtained 
bythe a.seo ofao die as and counter-die Avorked in a 
scievv -press a 01 by;(ifc] a falling Aveight, but this is 
usually oalle^datfastanipjiing (see Die-sinking, and 
Stampij^o oiorlliMmuig). The term embossing is 
not^pplicabWletfl odeecn oration in relief produced by 
cSiivLng 01 chmisolliiiniigiocor by casting. “Writing-paper 
amd card aie® emhoooosseiL flwith a steel die, the counter- 
die hein^ foinCKiedoD oliiiiillboard or leather, faced Avith 

g utta-peirclia. . MTliep<ij»per or card is damped, and a 
y-presB oilessveipg-piess bis generally used. 

Leather is • emhoocwiiiedllm several ways. For book- 
covers, even intlfHecsoase of patterns in compara- 
tively bold le^hef, t^like 8 those used for photographic 
a»lbnns, Tiass-sdiess^esaiLoacl millboard counter-dies are 
VLsed along w villiajs aleve»er or screw-press (see BOOK- 
&Hr>iNGr ) yifhenjasBioi -other purposes the ornament 
is to leinliig-glnesTelief, .moulds or reverses of metal 
or wood are e leipu-pquiedH, or separate ornaments of 
wood or parMBieirii-iwh^ii, fixed to a board, may be 
TAsed- T"Lel0 eitlieeneiis i bst softened vidth water, and 
tlien pre:ssed -wtlrJittlitooDols of various kinds into the 
naoulds,' crsi;flpieii(£)iai(loi^evgr the fixed ornaments, and 
woikedinto* afltblWihMr 0 cavities with the fingers and 
a pointed too^ol ? The hollows of the more deeply 
relieved iKuticiciis seie i filled in with paper pulp and 
•o-ther sudstanCBces .. 


At the present time, imitations of embossed 
leather loi Avall-decoration aie very much iu 
fashion. These are made of canvas, leather, i^aper, 
and Amrious other substances. Ev’en so line a 
material as satin is embossed for this purpose. 
Embossed linen canvas made of a duiahle natuie 
is coming much into use for decorative purposes. 
It is manufactuied by passing the damped canvas 
over a metal roller, heated internally Avitli steam, 
upon Avliicli the pattern is cut or engraved in in- 
taglio. As tlie Aveb passes over the roller, blushes 
or pads are applied to press the canvas into the 
indentations. By means of additional lollexs, a 
liacking of paper is pasted on, and Aviien tlie Avhole 
is dry it is stiff and retains its shape. Japanese 
Avall-papeis, Avhich are embossed in a somewhat 
similar manner to the linen caiiA’^as just described, 
but by the use of Hat instead of cylindrical moulds, 
are noAv a good deal used in England. The pat- 
terns are often beautiful, the papei is strong, and 
the surface is made durable by coatings of oil and 
laecnier. Embossed canvas, i>aper, and leather for 
AA’all-decoration aie commonly coloured and gilt. 

Calicoes and other textiles aie embossed by 
means of deeply engraved metal cylinders fitted 
into calender frames. The counter-ioller is covered 
Avith felt, Avhich yields sufficiently to alloAv the 
fabiic to be piess’ed into the holloAA'’s of the die- 
cylinder. Sometimes the pattern is on tAvo cylin- 
ders, being sunk on the one and raised on the 
other, after the plan of a die and its counterpart. 

Tlieie is a method of embossing Avood by saturat- 
ing it Avith AA^ater, in Avbich state a led-hot cast- 
iion mould is forcibly pressed upon it. Generally 
the Avood is re-Avetted, the mould re-heated, and 
the pressure applied several times befoie a complete 
impression of the mould is olitained. A curious 
mode of embossiiig Avood Avas invented about 1830 
by J. Straker. The design is drawn upon the 
surface to be thus decorated, and all the parts in- 
tended to be in relief are then carefully depressed 
by a blunt tool. The Avood is next planed 
doAvn to the level of the <lepiessed portions. 
On being steeped in AA^ater, these Avill rise to their 
fomer level, lorming an embossed pattern ready, 
Avhen the Avood is dry, to receive the linishing- 
touches of the carver. By a process invented in 
America, veneeis of Avood are embossed with metal 
dies. See Die-sinkino. 

The process of etching ornamental patterns Avith 
hydrofiuoiic acid on plate-glass, for the panels of 
lohhy-doors, &c., is called ‘em}>os&ing.’ 

^ ilmbowedy the heraldic term for anything bent 
like a boAv — as, for example, the arm of a man. 

Embracery, in the law of England, the offence 
of intiuencing jurors by corrupt means to deliver 
a partial verdict ; the offence is punishable by fine 
and imprisonment. 

Embrasures, in Fortification, are openings in 
the parapets, flanks of bastions, and other parts 
of the defence-works, through Avhich cannon are 
pointed. See Fortification. 

Embroidery (Fr. hroderie) is the art of pro- 
ducing ornamental patterns by means of needle- 
work on textile fabrics, leather, and other 
materials which can be sewed over. The art is 
closely allied to tapestry-work, which is in fact 
intermediate between embroidery and weaving. 
The essential distinction is that, while embroidery 
is always Avorked upon an already woven texture, 
the basis of tapestry is a series of parallel strings 
or cords forming a kind of warp/^to Avhich me 
various coloured yarns required for the pattern 
form the weft ; and thus the cloth-making and the 
building-up of the pattern are one operation. 

The art of embroidery, arising out of the 
universal craving for ornamentation, may be said 
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to be coeval and co-extensive with the use of 
clothing and furniture. It is practised with in- 
teresting and characteristic variations by the 
ludest tiibes; and it is held in high esteem by 
the most gifted and highly cultured of nations. 
That it was early practised in oriental nations we 
have abundant evidence. It is most probable that 
the coat of many colours bestowed by Jacob on his 
favourite Joseph was a triumph of needlework, 
as looms at that period were capable of pioduc- 
ing simple striped and checkered patterns only. 
Remains of Egyptian embroidery, as ancient as 
the days of Jacob, exist still ; and of the art as 
practised by the early Egyptians Sir J. Gardner 
vYilkinson remarks, ‘ the many dresses painted on 
the monuments of the 18th dynasty show that 
the most varied patterns were used by the Egyp- 
tians more than 3000 years ago, as they were at a 
later period by the Babylonians, who became noted 
for their needlework.’ The knowledge and skill 
acquired in Egypt by the Israelites enabled them 
to embroider the elaborate priestly robes and taber- 
nacle furniture, ‘the cherubim of cunning work,’ 
‘the pomegranates of blue and of purple and of 
scarlet,’ and the other needlework enumerated in 
the Book of Exodus. The ‘goodly Babylonish 
garment’ secreted by Achan at Jericho was prob- 
ably an example of Babylonian skill in needle- 
work ; and indeed the frequency of allusion to 
embroidery in Scripture, as well as in the works 
of classical writers from Homer downward, testifies 
to the high appreciation and importance of the 
ai-t in early times. Then, as in later ages, the 
triumphs of the art were reserved for priestly robes 
and for temple adornment. 

The knowledge of artistic embroidery came to 
Europe from the nations of the East, where the 
ait had its early home, and where it still is most 
largely appreciated and practised. To the Greeks 
and Romans it came from Phrygia, whence at 
Rome the embroiderer was known as phrygio, 
and gold embroidered work was called auri- 
j^irygtum, from which we have the ecclesiastical 
English term orphrey. It was in medieval times 
that the embroiderer’s art attained its greatest 
perfection in Europe ; and it is remarkable that 
the most highly appreciated examples of work 
^Yele of English origin. The finest existing speci- 
men of medieval embroidery — ^the Syon Cope, now 
in South Kensington Museum — ^is English work of 
the 13th century. It is richly charged with scrip- 
tural subjects, and carries the armorial bear- 
ings of several of the most illustrious English 
families of the period. In historical interest, how- 
ever, this cope falls far behind the Bayeux Tapestry 
(q.v.). Under the influence of the Oxford move- 
ment, and along with a revival in church architec- 
ture and glass-painting, has come a great revival 
of church embroidery as applied to altar-cloths, 
vestments, banners, &c. 

Practically, embroidery is divided into two dis- 
tinct classes of work : { 1 ) that which embraces 
all kinds of artistic needlework done by the hand ; 
and (2) the manufacturing industry which includes 
all embroidery done by machinery, and also such 
hand-needlework as is done on the large scale by 
following patterns mechanically impressed on the 
fabric to be ornamented. 

In art embroidery the materials employed are 
fine coloured worsted yams called crewels, tapestry 
wools, embroidery silks, gold and silver threads, 
spangles, and plates or discs of metal. There may 
also be used portions of feathers, the elytra of 
beetles, pearls, and precious stones ; but these find 
their place principally in oriental embroideries. 
The textile basis may be any cloth, but the fabrics 
principally used are stout makes of linen, silks, 
matins, velvets, and flannels. Small work is done 


without any special mounting, but for elaborate 
designs the fabiic is fitted and tightly stretched on 
a frame. The vaiiety of embroidery stitches is 
consideiable, and must vary with the nature of 
the outline to be foimed and the texture or sub- 
ject to be imitated ; and colours have, of course, 
to be carefully varied according to the necessities 
of the design when a colouied pattern is being 
worked. The pnncipal stitches are the ‘^tem 
stitch, the satin stitch, the knotted stitch, the 
button-hole or blanket stitch, the chain or tambour 
stitch, the feather stitch, and the cushion or Berlin- 
work stitch, all of which may be best learned from 
practical manuals. In frame-woik, ‘couching* is 
largely employed, which consists in laying lengths 
of thread on the surface, and seeming them by 
stitches through the cloth bi ought up at various 
points, vaiiety of effect being obtained by the 
different disposition of these seeming stitches. 
A distinct class of embroidery consists of applique 
or cut work, in which designs of different materials 
and colours are cut out and sewed down on the 
surface of the fabric to be ornamented. Inlaid 
applique consists of cutting precisely the same 
pattern out of two different fa ones, and inseiting 
the one into the cut space in the other. 

In its puiely mechanical side, the embroidery 
trade embraces several di'^tinct sections, of which 
may be enumerated (1) white embroidery, known 
also as Swiss or Scotch sewed work, for which 
'work the muslin or other fabric is piinted with a 
pattern made up of holes of different dimensions, 
which are either cut or punched out, and their 
edges sewn over with a button-hole stitch; (2) 
embroidery in gold, silver, and coloured silks, for 
official costumes, civil and military, badges, &c. ; 
(3) embroidery in crewels, or other coloured wools, 
coloured silks, &c. , mostly done for furniture decora- 
tion, such as borders of tablecovers, &c. ; and (4) 
there may be included ornamental braiding -wfitli 
braids of various colours, principally for ladies’ 
costumes. To a great extent these various kinds 
of embroideiy can* be woiked by one or other of 
the machines which have been devised for embroider- 
ing. The first successful embioidery machine was 
that invented by M. Josud Heilmann, of Mulhausen, 
patented in England in 1829. With Heilmann’s 
machine, or the modifications of it which have since 
been introduced, one person can guide from 80 to 
140 needles 'w^orking simultaneously, and pi-oducing 
so many repeats of the same design. The details of 
the construction of the machine are complex, but 
the principle of its action may be easily understood. 
The needles, with their eyes in the middle, are 
ointed at each end, so that they may pass from 
oth sides of the work without being turned. 
Each needle is worked by two pairs of aitificial 
fingers or pincers, a pair on each side of the woik, 
and these grasp and push the needle through from 
one side of the work to the other. A carriage or 
frame connected with each series of fingers does 
the w^ork of the human arm, by carrying the fingers 
to a distance corresponding to the whole length of 
the thread. The fianie then returns to exactly its 
original place, and the needles are again passed 
through to the opposite set of fingers, wbich act in 
like manner. Were the work which is mounted 
in a frame to remain stationaiy, the needles w^ould 
thus pass merely backwards and forwards through 
the same hole. But the frame is mounted to move 
in every direction, and according to its motion 
stitches varying in length and in direction are 
made corresponding to the lines of the design. 
The motion of the frame is governed by a panta- 
graph machine (see Pa^^tagraph), the free end 
of which, moving over an enlarged eoijy of the 
design, moves the frame at each successive stitch 
into the position required for the production ot 
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the various repeats of the pattern. Embroidery 
patterns, in a variety of knotted, tambour, and 
other stitches, and ornamental braiding, are now 
very largely done by means of the Bonnaz 
machine, the invention of M. Antoine Bonnaz, first 
patented in Biitain in 1868. This apparatus is 
in appearance and construction like the ordinary 
sewing-machine, but in place of a needle it has a 
hooked looper which passes down through the voik 
and hiings tlie thread up from below, looped around 
it to make a knotted stitch on plain for the ordinary 
tambour stitch. It is further provided with a uni- 
veisal feed-motion, so that the work can be guided 
to foiloAv the most intricate and shaiji-turning pat- 
tern. A modification, invented by M. E. Comely, 
is in extensive use for ornamental braiding. 

See Caulfield and Saw-ard, Dictionary of Needlework 
(1881); E. Glaister, Needlework (1880); Gay et Dupont 
Auberville, Gatalo</ue des JBroderies au Mns<'e des Arts 
Dicoratifs (Paris, 1880); L. Higgm, Handbook of Em- 
broidery, ed. Lady Marian Alford (1879); Mrs Mary 
Barber, Drawings of Ancient Embroidery ( 3 881 ) ; Lefe- 
bure, Embroiderv and Dace (Eng. trans. 3888); Mrs 
Christie, Embroidery and Tapestry Wearing (1920), and 
Samplers and Stitches (1921); Kendiick, Book of Em- 
broidery ( 1921 ). 

Embrilll) a fortified town in the French depart- 
ment of Hautes Aloes, crowns a rock-platform on 
the right bank of the Dui*ance, and at the base of 
Mont St Guillaume (8344 feet), 23 miles E. of Gap 
by rail. It looks better from without than within ; 
but its cathedral has a lofty” Romanesque tower. 
Pop. 2400. Embrun oceu|)ie& the site of JEbro- 
dunum, capital of the Catuiiges, and an important 
Roman station. It was the seat of a bishoiDiic 
from 374 to 1802. 

Umbryo (Gr.), a term usually restricted (a) to 
the unborn young animal, or (6) to the rudiment- 
ary young plant, especially when within the seed. 
The term foetus is equivalent to embryo, but is 
restricted to mammalian development. The term 
larva is also applied to a young animal which 
is moi'e or less markedly different from the adult 
fonn. See EMBiaYOLOGY, Reproduction, Seed. 

Embryology is that department of biology 
which reads the development of the individual 
organism. It is a succession of studies in anatomy 
and physiology which, when read into unity, give 
the history of the organism from its earliest indi- 
\idual appearance on to that vague point when it 
may be said to exhibit all the main features of 
adult life- The investigation necessarily takes 
two forms ; a description of the structure of suc- 
cessive stages {morphological), and an analysis of 
the vital processes associated with each step {physi- 
ological), Nor is any emhiyological investigation 
complete which does not link the everyday develop- 
ment of individuals with the historical evolution of 
the race. 

Although the development of the chick, 
so much studied in emhryological laboratories to- 
day, was watched 2000 years ago in Greece, it was 
only in the scientific renaissance of the 17th cen- 
tury that observation began to grow strong enough 
to wrestle with conjecture. Harvey, who towered 
as a strong genius above his contemporaries, and 
sa^v much farther, sought in 1651 to establish two 
main propositions : (1) that every animal was 
produced from an ovum — ovum esse primordium 
commune omnibus animalibus; and (2) that the 
organs arose by new formation {epigenesis), not 
from the mere expansion of some invisible pre- 
formation. These valuable generalisations were 
not, however, accepted, and even observations like 
those of Malpighi seemed for the time to tell 
against Harvey’s prevision. The time was past 
fop absolutely fanciful theories, and yet ^he domi- 


nant doctrine winch persisted even into the 19fch 
century was mystical enough. The geini, whether 
egg or seed, was believed to he a miniature model 
of the adult. ‘ Preformed ’ in all transparency, the 
organism lay in mice in the geim, only requiring 
to he ‘unfolded.’ Just like a bud which hides 
within its hull the floral organs of the future, so 
was every germ. ‘Tliere is no becoming,’ Haller 
said ; ‘ no part of the body is made from another ; 
all are created at once.’ But the germ was more 
than a marvellous hud-like miniatiiie of the adult; 
it included all future generations. That genu lay 
within germ, in ever smaller miniature, after the 
fashion of an infinite juggler’s box, was the logical 
corollaiy of the theory of preformation and unfold- 
ing. One of the controversies of the time was 
whether ovum or sperm was the more important. 
The ovists asserted the claims of the ovum, which 
only required to ho awakened by the si)ermatozoon 
to begin its unfolding. The animalculists, on the 
other band, maintained that the male element con- 
tamed the preformed germ, and that the ovum was 
merely for its preliminary nutriment. 

All this was virtually shattered by Wolff' ( 1759), 
who reasserted Harvey's e})igencfais, and showed 
that the germ consisted of almost structuieless 
material, and that the process of development was 
a gradual organisation. Yet WolfTs work had not 
the effect of entirely demolishing preformationist 
conceptions. They lingered on, an(t had this much 
truth in them that the germs aie indeed potential, 
though not miniature, organisms. To some extent 
Wolff* reacted too far against the mystics in his 
emphasis on the simplicity of the gei'ui, so that a 
correction was necessary when the cellular charac- 
ter of the reproductive elements was rcalisc<l about 
a hundred years later. The observation of struc- 
tural progress was slow in gaining self-confidence, 
for it was not till 1817 that Pander took up Wolff’s 
work virtually where he left it. He was imme- 
diately reinforced and soon left l)eliind })y Von 
Baer, whose results laid a firm foundation foi 
modern embryology. Since the establishment of 
the Cell-theory (see Cell) in 1838-39, and the 
associated researches which showed that the 
organism starts from a fusion of two sex-cells, 
and that development consists in the division of 
the feriilised ovum and differentiation of the 
results, progiess has been both sure and rapid. 
The more modem demonstration of the fact of 
evolution has afforded a fresh impulse by its 
interpretation of the present as the literal child 
of the past. 

The egg-cell or ovum is in all organisms the 
starting-point of the embryo, but dev^opment can 
rarely begin till this female element is supple- 
mented by the male cell or spermatozoon. These 
sex-cells are liberated units of the parent-organism, 
but in most cases they stand in marked contrast 
to the great congeries of cells which fonn the 
‘body.’ All the component units of the organism 
are indeed lineal descendants of a fertilised ovum, 
hut the ‘ body ’-cells become greatly changed into 
muscle, nerve, skeleton, and the like, while the 
reproductive cells retain with more or less intact- 
ness the characters of the original parent germ. 
It is this fact which makes the reproduction of like 
by like possible. 

The unicellular animals or Protozoa, having 
obviously no ‘body,’ are directly comparable to 
the sex-cells of higher animals. The ‘body’ is 
the addition which makes the difference, in a 
few Protozoa, however, the results of the division 
of a unit remain associated toother, and a loose 
colony of cells arises. Such a Protozoon behaves 
like an ovum or like a primitive male-cell in any 
of the higher animals. The loose colony may be 
very unstable, and may soon resolve itself into its 
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component units, exactl;5r as the primitive male- 
cell, which has divided into a clump of sperma- 
tozoa, breaks up and sets these active units free. 
But the colony may be more stable and retain its 
continuity (like a segmented ovum), thus bridging 
the gulf between unicellular and multicellular 
organisms. In such cases certain cells are set 
apait as reproductive, and eventually set adrift 
to start a fresh colony. This is the beginning of 
the differentiation of special reproductive cells. At 
first these were probably all alike and able to 
develop of themselves, but in a manner which does 
not concern us here (see Sex) they became differen- 
tiated as male and female elements, mutually 
dependent and complementary. 

The ovum has all the essential characters of an 
ordinary animal cell. The cell-substance consists 
of Protoplasm (q.v.) and of material ascending to 
or descending from that climax. As in other cases, 
the cell-substance may be traversed by a network, 
— one of the intricacies which modern microscopic 
technique has revealed. Like other cells, the 
ovum includes a central differentiation or nucleus, 
technically called the germinal vesicle. This 
exhibits the essential nuclear elements in the 
form of rods, bands, or network, and other minute 
features described in the article Cell. The nucleus 
plays a most important part in the history of the 
ovum, and is believed to be the bearer of the 
hereditary characteristics. 

As to the precise origin of the ova, it is enough 
here to state that in sponges they are sim^y 
well-fed cells in the general substance (middle 
stratum) of the sponge; that in Coelenterates 
they may originate from outer or from inner layer ; 
while in other animals they are almost always 
associated with the middle layer of the body, 
and as we ascend are more and more restricted 
to a distinct region or to a definite organ — the 
ovary. 

Tlie very young ovum is often at least like an 
Amceba (o-v.), and in Hydra (q.v.) this character 
persists. The first chapter in its history is one of 
nutrition and growth. This often occurs at the 
expense of neighbour cells, and the ovum may be 
the successful survivor of a clump. In other cases 
the nutriment, for immediate or future use, 
may be derived fiom the vascular fluid of the 
animal, or from special glands, which are some- 
times simply degenerate portions of an oaiginally 
larger ovary. The capital of nutriment thus 
derived is distinguished as the yolk. It varies 
greatly in quantity and disposition, and has great 
influence in determining the precise form which 
the future division of the ovum will take. It may 
be small in quantity and uniformly diffused through 
the cell, as in mammalian ova; there may be a 
larger quantity, which sinks to the lower part, as 
in frog spawn ; there may be a very large amount, 
which quite dwarfs the genuine living matter, as 
in bird^ eggs ; or there may be a central accum- 
ulation, as m crustaceans and insects. The egg 
is very generally surrounded with some membrane, 
sheath, or shell, made by itself, or contributed by 
surrounding cells, or the product of special glands. 
In such envelopes there is often a special aperture 
(micropyle) through which alone the spermato- 
zoon can enter. Hard shells like those of birds’ 
eggs must obviously be formed after fertilisation 
has taken place. 

The Male-cell or Spermatozoon. — In the unicel- 
lular organisms, among which we find the key to 
all beginnings, two cells, unable apparently to 
live independently, unite, and thus make a fresh 
start. In such cases the two units are usually 
similar in appearance, though doubtless different 
in chemical state. Sometimes, however, a small 
active cell unites with a larger and more passive 
177 


neighbour, and here we find the first hint of the 
profound difference between the sexes — a difference 
of which the contrast between spermatozoon and 
ovum is literally a concentrated expression. 

The spermatozoon is a true cell, though the 
nuclear portion often predominates over the cell- 
substance. It is one of the smallest animal cells. 



a, ovum showing egg membrane, granules, and germinal vesicle ; 

6, spermatozoon ; c, hermaphrodite gland of snail, with ova 

and sperms ; d, amoeboid ovum ; e, coalescence of sperm-cell 

and egg-cell. 

as the ovum is one of the largest ; it is highly 
active, while the ovum is peculiarly passive; it 
rarely hears any nutritive material, while the 
ovum is very generally weighted with yolk. In 
its minute size, active locomotor energy, and 
persistent vitality, the sperm-cell resembles a flagel- 
late Monad among Protozoa, wdiile the ovum is 
strictly comparable to an Amceba or to one of the yet 
more passive or encysted forms. In most animals 
the spermatozoon exhibits three distinct parts : 
{a) the ‘head,’ or essential portion, consisting 
almost wholly of nucleus; [b) the mobile ‘tail’ 
of contractile protoplasm which drives the ‘ head ’ 
along ; and ( c ) a small middle portion connecting 
the &ad and tail. 

In its origin the male-cell resembles the ovum, 
and the two cells are of course the physiological 
complements of one another. In history, however, 
the ovum is strictly comparable not to the sperm, 
hut to the cell which divided to give rise to the 
sperms. The primitive-male-cell, or mother-sperm- 
cell, is the honiologue of the ovum. Just as the 
latter divides m segmentation, so the mother- 
sperm-cell divides, and the divisions exhibited in 
what is technically called spermatogenesis are 
closely parallel to the various modes of segmen- 
tation exhibited by ova. The mother-sperm-cell 
segments, but the results have no coherence ; they 
go asunder as spermatozoa. Thus, though all cells 
may be said to rank as equals, the sperm-cell 
has a longer history behind it than the ovum. 
The differences both in form and history express 
the gi’eat differences in chemical constitution which 
are summed up in the words male and female. 

Maturation of the Ovum. — The egg-cell having 
attained its definite size or limit of m-owth, usually 
exhibits a somewhat enigmatical phenomenon 
known as the extrusion of polar globules. In the 
great majoiity of cases it buds off two tiny cells, 
by a process of cell-division, in which the nucleus 
playsjts part. In the couise of maturation, usually 
in the formation of the fii st polar body, a meiotic oV 
reducing division takes place, the number of nuclear 
elements or cln omosomes being reduced to half the 
noimal number — in prepaiation for the entrance of 
the spermatozoon, which undex'goes a similar le- 
duction in the couise of speimatogenesis. If theie 
Avere not this i eduction the number of chromosomes 
would be doubled in fertilisation. The polar cells 
come to nothing, though they may Unger for aivhile 
in the precincts of the ovum. Their expulsion 
usually takes place before fertilisation has even 
begun, but sometimes is subsequent to the entrance 
of the spermatozoon into the ovum. Insoniepar- 
thenogenetic ova, which develop without fertilisa- 
tion, only one polar globule is formed 

Fertilisation.— The ‘ovists’ thought that the 
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ovum was all -important, and only requiied the 
ol)eim’s wakening touch to unfold its iirefoimed 
model. The ‘ animalculists ’ were equally coibain 
that the spermatozoon was all-important, and only 
lequired to he fed by the ovum. Even after the 
mutual dependence of the sex-element& had been 
lecognised, the opinion pievailed that contact of 
the two was unessential, and that by an aura 
sGininalis fertilisation was possible. In 1677 Hamm 
and Leeuwenhoek first distinctly saw spermatozoa ; 
in 1780 Spallanzani showed by artificial fertilisation 
that the eggs must come into contact with the 
seminal fluid; in 1843 Mai tin Bariy ohseived the 
speiinabo/oon in union with the ovum of therahhit : 
in 1846 KOlliker proved the cellular oiigin and 
nucleated chaiacter of the male elements; and in 
1872-75 Biitschli and Auerbach observed two nuclei 
in fertilised eggs. The dates of these representative 
discoveiies show how gradually the result has been 
reached that the essence of fertilisation is the inti- 
mate union of a male and a female cell. 

It is needless to cite the numeious investigators 
who have made the following statements possible : 



Fig, 2.— Development of Sperms ; maturation and 
fertilisation of Ova (diagrammatic) : 

1-4, Division of a inotlier-«.periu.cell or prnnitive-inale-cell into 
a btill ot spermatozoa which brealcs up ; a-/, maturation and 
lertihs«itiou of ovum ; a, amceboul young ovum ; 6, later stage ; 
c, butkliug olFof a fust polar cell , d, budding off of a second ; 
e, spetmalozoa round ovum, one enteting; /, male and female 
nuclei about to fuse on completion of fertilisation. 

( 1 ) Only one male element really unites with the 
egg-celh By a sudden change after the entrance 
of one sperm the ovum usually ceases to he recep- 
tive. The entrance of more than one occasionally 
occuis, but the result is pathological. (2) Tlie 
union is very intimate ; the nuclei are at least as 
important as the protoplasm, and according to most 
authorities much moie so, (3) The two nuclei aie 
attracted or drawn to one another, and fuse in- 
timately to foim a single nucleus of double origin. 
(4) Intimate as the union is, its orderliness is not 
less conspicuous ; half of the result is still traceable 
to the male and half to the female. 

It may^ be said that fertilisation implies three or 
four distinct things* It implies a mingling or com- 
bination ( amphimixis ) of the paternal and maternal 
hereditary qualities, which are in great part at 
least bound up with the nuclear bodies or cliro- 
mosomes. In the process of maturation, both of 
ova and spermatozoa, the number of chromosomes 
( which is definite for each species ) is reduced to 
one-half ; in fertilisation the number is obviously 
restored to the normal. It seems also certain that 
the spermatozoon supplies to the ovum some 
stimulus which sets the process of cleavage or 
segmentation agoing, or removes some inhibition 
which hindered this. Lastly, it is known that the 
spermatozoon introduces (in its middle piece) a 
minute body known as the centrosome (see Cell), 
which plays a very important part in the subsequent 
division. 

In connection with the import of fertilisation it 
is interesting to notice (1) that a non -nucleated 
fragment of ovum may be successfully fertilised 
by a spermatozoon, and may develop into a noi-mal 
embryo (merogony); and (2) that in several oases 


(sea-uicbin, staifish, woim, mollusc) an ovum may 
be induced to develop in the absence of a speimato- 
zoon, the noimal libeiating stiniulus being replaced 
by a vaiiety of aitificial stimuli, such as tempoiary 
inimersioii in sea-water, in which the ouliiiary pio- 
poitions of the salts have been slightly alteied. 
Such experiments cleaily indicate that each of 
the goim-cells, '\^hether ovum or siieimatozoon, 
has in it a complete equipment of hei editary 
qualities. 

This aitificial partlienogenesis, as it is called, 
occurs as high in the scale as Amphibia. If f log’s 
eggs aie piicked with a fine needle, and washed in 
blood, which need not he frog’s blood, and then le- 
stored to their normal medium of pond-water, they 
develop leadily and normally. The emhiyos have 
been rcaied to the stage of small fiogs, and may be 
either males or females- In oidinaiy cases of aiti- 
licial paithenogenesis there seem to be always iwo 
jirocesses : {a) an exciting process, which induces a 
segmentation of the egg; and (&) a couiitei active 
process, such as restoration to the natural medium. 
Unless the coiintei active process occurs the seg- 
mentation of the egg ends fatally. 

Segmentation . — Soon after the essential act of 
fertilisation has been accomplished in the intiihate 
union of the nuclei, the egg begins to divide. AVhat 
physical and chemical attraction*^ and repulsions 
operate in this iirocess we do not know. It is cei- 
tain that the nuclear elements, wdiich play a veiy 
important part throughout, have what we cannot 
hut call a siioug individuality of behaviour. It has 
been established that the double nucleus of the 
feitilised ovum is accurately composecl half of female 
and half of male elements. When the egg divides 
into two, the nucleus of each daughtei-ccll is again 
half male and half female, and it is probable that 
this exact dualism persists yet fuither. 

The different ways in wdiich ova divide depend 
mainly upon the quantity and disposition of the 
mssive yolk -material. (1) When theie is ^e^y 
ittle nutritive capital, and that uniformly diffu'^ed, 
the whole ovum divides, vertically and horizontnlly, 
till a splieie of appioximately equal colls is foinuid. 
This total segmentation occurs, for instance, in 
the ova of sponge, starfish, lancelot, and mammal. 
(2) In the ova of the frog, w’here the actual piocess 
of division may be most conveniently watched, 
there is more yolk, which has chiefly sunk to the 
low^er hemisphere of the egg. Di\ision is still 
total, but after a few segmentations it will be seen 
that the upper hemispheie cells are dividing more 
rapidly and are becoming markedly smaller than 
those in the lower part. The segmentation is total 
but unequal. (3) In the ova of birds and reptiles 



Fig. 3. 

Relation of Yolk to division of Ovum (diagrammatic) : 

A, little and diffuse yolk. A', total equal division. 

B, more yolk at lower pole. B', total unequal division. 

0, central yolk. (y. peripheral division. 

D, much yolk, lx, partial division. 


and many fishes there is a large quantity of yolk, 
and the formative substance lies like a drop on the 
upper surface of the nutrient mass. Division is 
restricted to the formative protoplasm, and thus tlie 
segmentation is conspicuously partial. (4) In the 
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ova of crustaceans, insects, and their allies, the 
yolk usually accumulates in the centre of the ovum 
as a more passive, nutritive core, sunounded by the 
active, formative piotoplasrn. The latter divides, 
and foiins a sphere or ellipsoid of cells aiouncl 
the less maikedly divided yolk. In Peiipatus — 
the suivivor of ancestral insects— the ^vhole ovum 
segments, but the cells are not for a Avhile defined 
off tiom one another, so that the result looks like 
a giant Protozoon Avith numerous nuclei. Hints of 
this are seen in other cases. 

Morula ami Gastnda, — The result of segmenta- 
tion is a ball of cells, diffeiing according to the 
above described modes of 
division. When a Avide cavity 
has been left, betAveen the 
cells as they multiplied, a 
hollo Av spheie is formed, 
technically called a hlasto- 
sph&re ; if no such conspicu- 
ous ‘ segmentation cavity ’ 
has been left the lesult is an 
almost solid mulberry -like 
ball of cells — a mcnnila. 
When the division is partial, 
mainly confined to an aiea 
of formative otoplasm lying 
upon a nutritive mass, the 
result is a disc of cells which by-and-by spreads 
round the yolk. Such a segmented area is gener- 
ally knoAvn as the blastoderm, ( See D', fig. 3. ) 

The next decisive chapter is one of infolding, oi 
the formation of a gastrula. In the simplest cases 
one hemisphere of a holloAV ball of cells is dimpled 
or iiivaginated into the other. More 
accurately, the one hemisphere sinks 
into and becomes surrounded by the 
other. The sphere becomes a two- 
lay eied sack or gastrula, Avith an 
opening technically called the hlasto- 
pore. In many other cases — e.g 
fishes, reptiles, and birds— OAving to 
the yolk, complete invagination is 
not possible. An infolding still 
occurs, but it is no longer con- 
spicuous, and the gastrula-stage is 
thus disguised. It must also be 
noted that the tAvo-layered condition 
may aiise by an'angemcQit ot the cells, 
Avithout there being any piocess that 
can be called invagination. Thus, in 
the oval ciliated embryo or planula of most Hydro- 
zoa, the two layers have been frequently observed 
to aiise by a process of internal differentiation, 
known as delamination. 

The Germinal Layers. — Even in a simple colony 
of cells like a Volvox all the units do not remain 
alike. Inside cells are in different conditions from 
outside cells, and division of labour with consequent 
difference of structuie is bound to occur. ^ So again, 
in the ball of cells into Avhich the ovum divides, the 
one hemisphere with heavier material is usually 
diffeient from the upper hemisphere, Avhich is spe- 
cifically lighter and less encumbered Avith reserve 
material. Even in the morula or blastosphere 
differentiation has begun. 

But we have just seen that by the folding of 
one hemisphere into the other, or in other ways, a 
gastrula often more or less modified arises. The 
embryo thereby attains definitely differentiated 
layers — outer and inner. The preform ationists 
spoke of development as an unfolding; we noAv 
insist on an injfolding. The layered character of 
the embryo Avas early recognised by Wolff*, and yet 
more clearly by Pander and Von Baer, but its 
fundamental impoi-t can hardly be said to have been 
realised till Huxley in 1849 compared the outer and 
inner cell-layers of Coelenterates to the outer and 



Fig. 5. 
Gastrula . 

Showing ecto- 
dei in, ciliated 
endodei in, 
blabbopore 
and cential 
cavity. 



Fig. 4. — Section of 
hollow ball of Cells 
or Blastoopliere. 


inner layers Avhich embryologists had begun to 
demonstiate in development. Soon afterwaids 
Allman gave to the outer and inner layers of 
Coelenteiates the names ectoderm and endodetm^ 
Avhicli aie noAV univei sally used for the outei and 
inner layeis of eveiy einbiyo. The lesnlts reached 
by Huxley and Haeckel, Kovalevsky and Kay Lan- 
kester, and many otheis, have made it ceitain that 
the foiniation ot these tAvo geiminal layeis is con- 
stant in animals, that they are exactly comparable 
thiougbout tlieseiies, and that Avitli feAv exceptions 
they give lise to piecisely the same adult structures. 

Ill sponges and Coelenterates only tAvo genuine 
layers of cells are developed. A middle sfciatum, 
seen in faint suggestion in the common Hydia, may 
indeed appear, and may be of the greatest impoit- 
ance in the stuictuie of the animal, but embiyo- 
logists are not inclined to allow this — the so-calted 
mesogloea — to rank as a distinct layer. 

In higher animals, hoAvever, there is a definite 
middle layer or mesoderm between the other two. 
Its history involves much greater difficulty than 
that of the ectoderm and endoderm ; it seems as if it 
might aiise in some half-dozen different Avays. One 
common mode of origin has been emphasised by the 
bi others HertAvig in Avhat they calf the ‘Coelome- 
theory.’ The inner layer aiises by an infolding of 
the outer, and a primitive gut-cavity {archenteron') 
thus results Noav begins an ontfolding. From 
the gut-cavity tAvo sacks {ccelome-poclcets) groAV out, 
one on either side, insinuating themselves betAveen 
the first tAvo layers. The cavities of the sacks form 
the future body-cavity of the animal ; the outer and 
innei walls form the conespondiug tAvo divisions 
of the mesoderm. HoAvever this middle layei mses, 
it finally exhibits an inner and an outer division, so 
that the HertAvigs speak otfo^ir germinal layeis. 
The outer (paiietal oi somatic) portion of the 
mesoderm clings to the external body- Avail, foim- 
ing muscles and the like; the inner (visceial or 
splanchnic) poition cleaves to the internal oigans. 

Origin of Organs. — With fcAV exceptions, the 
same oigans and structures arise fioni the same 
layeis — e.g. the nervous system from the ecto- 
derm, the lining of the mid-gut fiom the endo- 
dei m. (a) The ectoderm or epiblast gives oiigin to 
outer skin or epidermis, external skeleton, supei- 
ficial glands, sense -oigans, nervous system, the 
infoldings at both ends of the gut, and probably to 
the primitive excretory (segmental) duct, {b) The 
endoderm or hypoblast forms the lining of the mid- 
gut, and necessarily, too, of outgioAA’^ths fiom it, 
such as the lungs and various glands. In veite- 
biates it also gives rise to that impoitant skeletal 
axis — the notochoid — ^Avliich ahvays piecedes the 
‘backbone.’ (c) The mesoderm or mesoblast gives 
lise to all the rest. That is to say, the under-skin, 
the muscles, the connective tissue, the internal 
skeleton, the lining of the body-cavity, the heart 
and the blood, and the like are all mesodennic. 
The leproductive organs, though to some extent 
stiuctuies hy themselves, also aiise, in the great 
majority of cases, in connection Avith the mesoderm. 
It must be noted, further, that Avhile the main paife 
of a structuie is referable to one of the tliiee layers, 
the entile structureisveiy often composite. Thus 
the eye of vertebiates mainly arises as an outgrowth 
from the brain, but some of the less essential parts 
are furnished by the mesoderm. The outgrowths 
from the mid-gut are in origin endodermic, but they 
too are always aided hy the middle layer. 

Thysiological Emhnfology . — The immense pro- 
gress of emhi-yology Avithin recent years has been 
almost Avholly morphological. Of the physiological 
conditions of development we knoAv relatively little. 
The later stages of embryonic life in higher animals 
have been studied by Preyer and others Avith much 
success, but this is but the threshold of investiga- 
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tion. A few luminous results as to the architec- 
tural conditions aie due to the coinage of His and 
Hauher, who have followed the eailier suggestions 
of Pander and Lotze. The task, which is involved 
in stupendous difficulties, has been continued in the 
expeiiinental investigations of 0. Heitwig, Fol, 
Pfluger, Born, Boux, Schultze, Geilach, and others. 

The deep questions of embryology, which weie in 
Aristotle’s mind when he wrote his De GenerctUone, 
are with us still. How" are the hei liable characters 
summed up potentially in the germ-cells ? How_ do 
these chaiacters gradually find expression or realisa- 
tion in the individual becoming, so that wdiat w^e 
call differentiation and integration result ? Wliat 
is the nature of that compelling necessity wdiich 
mints and coins the chick out of that minute drop 
of living matter lying like an inverted Avatch-glass 
on the top of the yolk ? What is the regulative 
principle of the ordered progress ^Yhich, by intricate 
and often strangely circuitous paths, leads from 
areut simplicity to obvious complexity — to the 
y formed organism? And how is it that the 
germ-plasm, without encumbrance or ernbariass- 
nient, has been continuously able to enregister 
within itself the gains of racial evolution so that 
these are entailed on the indiiidual? 

These questions do not at present adinrt of answ’er, 
and there are many expert embryologists, like 
Driescb, who are convinced that they are uriansw'er- 
able in low’er terms — that is to say, in terms of I 
chemical and physical formulce. Be this as it may, I 
the history of biological science shows the value of j 
pushing analysis as far as it can bo applied. Thus, i 
while the deeper questions remain irriansw^ered, em- 
bryologists press on with their inquiry into the 
external factors of development — such as light, 
temperature, oxygen, osmotic iDressure, and the 
chemical composition of the medium ; and w"ith 
tlieir inquiry into the processes that actually go on 
in the tleveloping embryo — the fermentations and 
other chemical changes, the phenomena of surface- 
tension and capillarity, the protoplasmic move- 
in errts, the cell-divisions, the influence of part on 
part. It goes without saying that there is nothing 
known in regard to development which is at variance 
wiLli the established results of chemistry and physics, 
but it is likewise certain that in the present state 
of science w"e cannot give a physico-chemical inter- 
pretation of even the simplest data of embryology. 

Generalisations. — (1) The Ommi-theory . — In all 
cases of ordinary sexual reproduction among plants 
or animals the offspring develops from a fertilised 
egg-cell. This is the ovum-theory prophesied by 
Harvey in 1651, again almost realised by WolJff 
in 1759, but only demonstrated about a hundred 
years later when the organism w"as at length 
analysed into its component cells (see Cell). The 
fact that every plant or animal begins at the 
beginning again, at the level of the Protozoa or 
single-celled organisms, Agassiz does not hesitate 
to call one of the greatest discoveries in the natural 
sciences in modern times. 

(2) The Gastreea-theory . — The simplest animals 
are single cells ; these occasionally form loose 
.colonies or halls of cells ; next come sack-like two- 
layered organisms, such as the simplest sponges. 
These are the first three grades among living 
animals, but they also correspond to the first three 
chapters in the life-history of each organism. The 
single cell (the ovum), the ball of cells (the morula 
or blastosphere), the sack of cells in two layers (the 
^astrula), we have seen to be the first three stages 
in development. As this gastrula-stage always 
occurs, though sometimes disguised by the yolk, in 
the life-history of animals, Haeckel justly em- 
phasised it as the individual’s recapitulation of an 
ancestral state. The simplest, stable, many-celled 
animal he believed to be like a gastrula (see fig, 6), 


an<l he called this hypothetical ancestor of all higher 
animals a gastima. A few" living animals are still 
almost at this level ; all animals pass tluojigh it in 



The First Stages in Development (not drawn to scale): 

1, fertilised ovum ; 2, ball of cells ; B, the same htill more 
divided, or in section; 4, the gastrula (except lu E;, A, 
sponge, coral, earthworm, or staitsli; B, ciaytsli, oi other 
arthropod; C, river snail, or other mollusc; 1>, lanctlet, 
tunicate, &c ; B, fiog, or other am}>lnbian; F, rabbit, or 
other mammal ; s.c , segmentation cavity ; g, gastrula mveaam- 
ation; s;.r., zona radiata, or porous eu\ elope. Darkly bhaded 
cells ate endodenu, lighter are eefcodenn, dots are yolk 
granules. 

their gastrula-stage. The gastrula is a recapitula- 
tion ol the ancestral gastriea. Rival conceptions of 
what the fii&t stable, many-celled animal w"a& like 
have been since proposed, hut the gastrtea- theory 
still holds the field, 

(3) The Fact of ItecapitnlatLoyi . — The gastrjiea- 
theory is only a special case of a more general pio- 
position— that the individual recapitulates theliis- 
toiy of its kind. That the past lives in the pieseut, 
or that we in<lividually retread, for instance in our 
intellectual develo])ment, the paths made by our 
ancestors, is a familiar idea w"hich it is one of the 
charms of embryology to realise in the life-history 
of each organism.* At an early date Von Baer 
expressed this in his law, that stmctural progi*ess or 
dinerentiation in development was from a general 
to a special type. ‘ In its earliest stage,’ lie said, 

‘ every organism has the greatest number of char- 
acters in common with all other organisms in their 
earliest stages ; at each successive stage the class 
of emhiyos which it resembles is narrowed.’ In 
the life-history of a mammal it is possible to trace 
how the germ at first lingers as it w"ere among 
the Protozoa; how it divides and passes quickly 
through the transitional ‘ ball of celts ’ stage ; how 
the embryo undergoes its first great differentiation, 
like all other multicellular animals, in becoming a 
two-layered gastrula, taking its place beside the 
ancestral Metazoa ; how it by-and- by acquires some 
of the characters of a youn^ worm, and then of a 
very simple backboned animal, like a primitive 




EMBRYOLOGY 


EMDEN 


325 


ii^ih ; how with increasing complexity it ranks with 
reptilian embryos ; and lastly, how the foetus 
acquires mammalian features, va^e and general 
at the outset, but gradually becommg like those of 
nearly related forms. Von Baer himself confessed, 
as every embryologist would do, that with three 
embryos of highei Vertebrates at the same stage 
before him, he could not, without close examina- 
tion, tell one from the other. The accompanying 



Fig. 7. — Embryos of low! (a), dog (6), and man (c). 
(After Haeckel.) 


figure of the embryos of a bird, a mammal, and the 
human species clearly illustrates this close resem- 
blance in early life. 

Spencer expressed the progress from simple to 
complex, from general to special, as a differentiation 
from homogeneous to heterogeneous, in which the 
individual history runs parallel to that of the race. 
The most luminous reading of the fundamental fact 
is that of Haeckel. The individual development 
is a recapitulation of the historic evolution of the 
race. A curve symbolising the turns and twists in 
the life-history oi one of the higher Vertebrates, for 
instance, is seen to be a reflection of the great 
bends and branches of the genealogical tree which 
expresses the historic lineage. The development 
of the individual microcosm is a summary — often a 
shorthand summary — of the evolution of the macro- 
cosm of the race. Most pithily, though most tech- 
nically, he sums up his ‘fundamental biogenetic 
law ’ in the words ‘ Ontogeny recapitulates phyto- 
geny.’ The fact is very vividly illustrated in many . 
of the more patent life-histories, such as those of 
crustaceans, insects, and amphibians, where the 
hatched young follow the rails laid down by 
their respective ancestors ( see Amphibia, Cater- 
pillar, Crustacea). Parker happily compares 
watching development — in which he is one o. the 
modern masters — ^to reading a palimpsest; below 
the superficial script there are older and ruder 
characters, and below these more primitive still. 
Two cautions must be emphasised. The develop- 
ment is often shortened in its path; circuitous 
twists, in what we believe to have been the historic 
course, are skipped by the individual ; the moment- 
ous steps, however, are always paralleled in the 
two histories. The individual development may be 
said to follow the main line of progress, but do^ 
not go off into side-lines. Thus the resemblance is 
between embryos. The embryo bird is hardly like 
a reptile, but it is always in its development like 
an embryo reptile. Nor must it be imagined that 
this fact of recapitulation exactly explains itself. 
That the present is child of the past does indeed 
shed great light on the individual’s recapitulation 
of ancestral stages, but the metaphors are apt to 
suggest that the developing organism has some- 
how a feeling for histoiy, or that the hand of 
the past is literally upon it as it grows. It is 
necessary to get beyond mere metaphors of uncon- 
cious memory and the like, and to realise that the 
same internal conditions which, in the long past 
led to certain momentous changes are still really 
present doing the same for the individual. The 
fundamental problem is to elucidate the chemical 


and physical conditions which represent the living 
hand of the past upon the development of the 
present, or to understand how the living matter of 
the embryo is at each stage both the material and 
the architect of its upbuilding. 

(4) Continuity of Germinal Protoplasm. — In 
flowering plants there is a conspicuous contrast 
between the reproductive system and the general 
‘body.’ In all organisms tins antithesis is funda- 
mental, and the recognition of the fact has shed 
much light upon the problems of development and 
heredity. In the simplest animals a portion of the 
cell is separated off to start a new individual ; and 
as this is virtually continuous with the paienr the 
reproduction of like by like is natural and neces- 
saiy. In a few animals (some worni-typos, crus- 
taceans, insects, &c.}, when the ovum has multi- 
lied to a limited extent, by the usual process of 
ivision, certain of its descendants, as yet very like 
the original ovum, are set ai)art to form the repro- 
ductive cells of the offspring, and take no share in 
building up the ‘body.’ Tire germ-cells of the off- 
spring, thus early insulated, are in a real sense 
continuous with the paiental ovum ; they retain 
some of the living capital intact, continue the pio- 
toplasmic tradition unaltered, and when themselves 
liberated will naturally do what the original geim- 
cells did. Thus the reproduction of like by like 
becomes more intelligible, and we reach the con- 
ception of a continuous neoklace-like chain of 
immortal germ-cells from which the mortal bodies 
of successive generations are budded ofi‘. This 
conception has been more or less clearly suggested 
by numerous naturalists — Owen, Haeckel, Jager, 
Brooks, Galton, Nussbaum, and others, but has 
been elaborated by Weisinann in his theory of the 
continuity of the ‘germ-plasma.’ A continuous 
chain of germ-ce^?^ is only demonstiable in a few 
cases ; often they become distinct only at a rela- 
tively late stage in the development of the ofl- 
spiing. Therefore Weismann insists not on a 
continuity of germ-cells from those of the paient to 
those of the offspring, but only on a continuity of 
‘ %^jm-plasma.' ‘ In each development a portion of 
the specific “germ-plasma” which the parental 
ovmn contains is not used up in the formation of 
the offspring, but is reserved unchanged for the 
foimation of the germ-cells of the following genera- 
tion.’ The germ -plasma which keeps up the con- 
tinuity has its seat in the nucleus, is a substance 
of deWte chemical and special molecular constitU' 
tion, has an extreme power of persistence and enor- 
mous powers of growtli. The general idea is simple 
enough — an offspring starts with a capital of living 
matter which is vii-tually the same as that from 
which its parents started. Therefore the results 
are in a general way the same, and the constancy 
of the species is sustained. How this is modified 
by variations is not here relevant. 

See Bioloot, Cell, Egg, Foetus, Heredity, Placenta, 
Reproduction, Sex; also P. M. Balfour, Comparative 
Bmbryology (2 vols. Lond. 1880); M, Foster and F M, 
Balfour, The Element of Embryology ( 2d ed. by Sedgwick 
and Heape, 1883); A. C. Haddon, Introduction to the 
Study of Emlnyology (Lond. 1887); E. Haeckel, The 
History of Creation, and Anthropogeny ; W. His, Unsere 
Korperform (1874) ; O. Hertwig, Entwichhing&geschichte 
(1888); l^ieyer, Physiolooie des Emh^o (1884); Milnes 
Marshall, Vertebrate Embryology (1893); Korschelt and 
Heider, Embryology of the Invertebrates (trans. 1895); 
Minot, Human Embryology (1897); Roule, Embryologie 
Gomparee (1897); Keith, Human Embryology and Mor- 
phology ( 1902) ; B. B. "Wilson, The Cell (1900) ; Jenkinson, 
Experiinental Embryology (1909); Driesch, /Science and 
Philosophy of the Organism (1908). 

Embryo-sac. See Ovule, Seed. 

Emden^ a port in the Prussian province of Han- 
over, situated a little below the embouchuie of the 
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Ems into Dollaifc Bay, 77 miles "WNW of Bremen 
It has retained not a few antique houses in the 
Dutch style, and is intonsectecl )jy numerous canals, 
which aie crossed by about thirty bridges. The 
harbour accommodation has been improved in con- 
nection with the making of the canal from the 
Ems (q.v.) to the Jade, and now comprises an innei 
and an outer haibour — the latter allowiiif* laige sea- 
going vessels to come to the guays from DolIaitBay 
(2 miles S.). The finest building is the town-hall 
( built in 1574-76), ^containing a library and a curious 
collection of ancient arms and armour. Emden 
has a laige trade in corn, cattle, butter, cheese, 
coal, timber, wine, and tea, and manufactnies 
machinery, cables, cement, leather, and tobacco, 
but its principal industry is deep-sea fislieiy and 
allied occupations. Pop, 27,000. Emden belonged 
originally to East Friesland, and after various vicis- 
situdes was created a free imperial town under the 
protection of Holland in 1595, and remained so 
until 1744, when it passed to Prussia. After 
belonging successively to Holland, France, and 
Hanover, it again became Prussian in 1866. 

Emerald (Span, esmeralda, Fr. imcraudc, Ger. 
s^inaraqd, Gr. smaragdos), a mineral generally re- 
garded by mineralogists as merely another varietjr of 
the same species with the Beryl (q.v.), with 'which 
it essentially agrees in composition, crystallisation, 
&c. , differing in scarcely anything but colour. The 
emerald, which, as a gem, is very highly esteemed, 
ow'es its value chiefly to its extremely beautiful 
velvety green colour. It is composed of about 
67-68 per cent, of silica, 15-18 of alumina, 12-14 
of glucina, and minute proportions of sesquioxkle 
of chromium, magnesia, and carbonate of lime. Its 
colour is ascribed chiefly to the oxide of chromium 
■which it contains. Its specific gravity is 2*70-2*76. 
In hardness it is rather infeiior to topaz. The 
localities in which the emerald is found are very 
fe'w. The finest have long been brought from 
Colombia (q.v.), whore they are obtained from 
veins traversing clay-slate, hornblende slate, and 

f ranite; and valuable stones also come from the 
^pper Orinoco, in Venezuela. ^ Stones of infeiior 
quality axe found in Europe, imbedded in mica- 
schist, in the Henbach Valley, in Salzburg. They 
also occur in the Urals; and some old mines in 
Upper Egypt have been found to yield them. 
This gem, Known from very early times, was 
highly prized by the ancients. Pliny states that 
when Lucullus landed at Alexandria, Ptolemy 
ofiered him an emerald set in gold, with his por- 
trait engraven on it. Many wrought emeralds 
have been found in the ruins of Thebes. Nero, 
who was near-sighted, looked at the combats of 
gladiators through an eye-glass of emerald, and 
concave eye-glasses of emerald seem to have been 
particularly esteemed among the ancients. As a 
precious stone, the emerald is rarely without flaw. 
Its value also depends much on its colour. A very 
perfect emerald of six carats has been sold for 
£1000. It appears not improbable that emeralds 
have been found in the East, in localities not at 
present known, but the name Emerald or Oriental 
Emerald^ is often given to a very rare, beautiful, 
and precious green variety of Sapphire (q.v.). 

Emerald Copper is a .beautiful and very rare 
einerald-green crystallised mineral, also called* 
Dioptase, found first and chiefly in limestone in 
the hill of JUtyn-Tiibe (Altai Mountains), and 
also obtained in the Urals and the South American 
Cordilleras. It is composed of about 39 parts silica, 
60 protoxide of copper, and 11 water. 

Emeritus (Lat.), a term applied originally to 
a Roman soldier who had sermd o%t Ms time, and 
been discharged on something equivalent to our 
half -pay. It is now commonly employed to desig- , 


nate certain functionaries, such as professor-, wdio- 
have been honourably relieved from the duties of 
their office, on account of infirmity or long service, 
and who are usually granted a retiring allowance. 

Eiucrsou, Ralph Waldo, one of the most 
original thinkers of his time, essayist, and ]M)ob, was 
born in Boston, Massaebusetts, on tlie 25tli j\lay 
3803, and <Ue(l in fknicoid, Massaclm<=.ctLs, on the 
27th April 18S*2. He came of what hi-, owm people 
would call the best New England stock, namely, fioni 
a long line of educated and respected ministers. 
His fatliei w'as settled over a Boston congrega- 
tion : an able preacher ami an accomplished iman 
of letters. His mother -svas a wmmaii ot high quail- 
ties and dignified I )earing ; his aunt, Mary Woody 
Emerson, wdio intluencod him very stiongly, -was a 
strikingly original and a very cultivated woman. 
He was the third of seven childioii ; iw'o of iiig 
brothers, Edward and diaries, W'ero distinguished 
for ability, but both <lied lieforo middle age. His 
birthplace was within a few minutes’ walk of that 
of ‘ the great Bostonian,’ Benjamin Franklin. His 
father died when he wa.s six^ years old, leaving his 
family in a straitened condition. At eight yeais 
old he entered the public grammar-school, and soon 
afterwards the Latin school. At the age of ten or 
eleven he w^as turning Virgil into English heroic 
verse, was fond of reading history, loved tlio study 
of Greek, and w^as given to freipicnt i hyming. He 
thinks the idle books under the bench at the Latin 
school %vere as profitable to him as the regular 
studies. One of his early schoolmates rememhored 
him as ‘a spiritual-1 ookiiig boy in Idiie nankeens,’ 
whom bo loved when bo looked upon him, he 
thought him ‘so angelic and remarkable.’ 

Emerson did not take a very high rank in his 
college class, that which graduated at Han aid in 
1821. lie took a second prize, howovei, for an 
essay in English, and was chosen class poet after 
several others had clccdinod. His college caieer had 
nothing of the singular brilliancy ■which character- 
ised that of his brotheis Edward and Charles. 
After graduating ho kept school in difieient places, 
at the same time studying divinity under the 
direction of Dr Channing, and attoiidiug some of 
the lectures gdven at the Ilarvanl Divinity School, 
the chief Unitarian th(*o logical seminary. He 
was grave, gentle, clignifiGtl as a teacher, never 
punishing except by words. Ho used to give 
the boys selections for reading — sometliiug from 
Plutarch’s Lives, for instance — to carry home with 
tliem. In 1820 lie was ‘ approbated to preach ’ by 
the Middlesex Association of Ministers, and after 

E reaching in several pulpits— at the south, where 
e was obliged to go for liis health, at New Bed- 
ford, at Northampton— he was, on the 11th of 
March 1829, settled as colleague with the llev. 
Henry Ware, minister of the Second Church in 
Boston. In September of the same year he was 
married to Miss Ellen Louisa Tucker, who died, 
without leaving any children, in 1832. In this 
same year he preached a sermon in which he 
announced certain views with regard to the 
Lord’s Supper which were disapproved by the 
larger part of liis congregation. This sezmon is 
the only one of his ever printed. In conseq^uence 
of the difierence of opinion between himself and 
his parishioners, he found it impossible to continue 
in the relation which bad been harmonious and 
happy, and thus, with the most friendly feelings 
on both sides, he left the pulpit of the Second 
Church, and found himself obliged to make a 
beginning in a new career. 

In 1833 he made a first visit to Europe, of which 
he has given a brief account in the work entitled 
Emlish Traits. On his return he preached in 
different pulpits, and began devoting himself to 
delivering lectures and writing essays. His firat 
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subjects were ‘Water’ and ‘Relation of Man to 
the Globe’ — hardly such as we should have ex- 
ected from the spiritual philosopher and poet, 
is acquaintance with the physical sciences being 
apparently very limited. But he wished to make 
good the loss of his salary, and lectured on branches 
of knowledge in which he knew he could interest 
the public. After a short experience he ventured 
on subjects more congenial to his past studies and 
habits of thought — ^Michael Angelo, Milton, Luther, 
George Fox, and Edmund Burke. In 1834 Emerson 
fixed his residence at Concord, a pleasant farming 
town in Middlesex county, Massachusetts, famous 
for having been the scene of the opening conflict 
of the revolution. He lived at first in an old 
‘gambrel-roofed’ house built by his grandfather, 
the Rev. William Emerson, and afterwards cele- 
brated as the ‘ Old Manse ’ of one of Hawthorne’s 
stories, and the place where for a time he resided. 
In 1835 he married his second wife, Miss Lydia 
Jackson of Plymouth, Massachusetts. After this 
marriage, Mr and Mrs Emerson removed to the 
house which he purchased, where he passed the 
rest of his days. His widow, born 1802, died 13th 
November 1892. 

During several successive years he delivered 
coumes of lectures in Boston ; in 1835 ten lectures 
on English literature, in 1836 twelve lectures on 
the philosophy of history, in 1837 ten lectures on 
human culture. 

Emerson made the personal acquaintance of 
Carlyle during his first visit to Europe in 1833. 
Carlyle was then living at Craigenputtock, where 
Emerson sought him out, and passed time enough 
with him for some conversation, of wdiich he has 
^ven an account in the first chapter of English 
Traits, In the next year, 1834, a letter firom 
Emerson to Carlyle began a correspondence which 
continued nearly forty years, closing with the 
letter from Carlyle to fimerson, dated April 2, 1872. 
This correspondence, which has been carefully 
edited by Professor Charles Eliot Norton, shows 
the two men with all their characteristics ; different 
as optimist and pessimist, yet with many profound 
sympathies with each other. Emerson was very 
desirous of having Carlyle come to stay mth him 
at Concord. It would have been a dangerous 
experiment in vital chemistry — hydrofluoric acid in 
a vessel of glass. The deaths of Emerson’s younger 
brothers, Edward in 1834, and Charles in 1836, pro- 
duced a very deep impression on his affectionate 
nature. He had a true admiration for both of 
them, which they well deserved. The youngest, 
Charles Chauncy Emerson, well remembered by 
the present writer, stands apart from all the young 
men he has known for the elevation and beauty of 
his intellect and character. 

In 1836 a thin volume was published, entitled 
NaturCi which, though appearing anonjnnously, 
was at once known as coming from Emerson. Like 
his early poems, it was read by few, understood by 
fewer still, little thought of or cared for by the 
general reading public, but made much of by a 
small circle of admirers. It is a kind of poetical 
rhapsody— mrose with wings growing, but not strong 
enough to lift it into the atmosphere of rhythmical 
music. To those who like naturally, or have 
acquired the taste for, the Emersonian modes of 
thought and expression, it is fascinating. But it 
took twelve years to sell five hundred copies. The 
germs of many of Emerson’s thoughts, afterwards 
expanded in his essays and poems, may be found 
in this dreamy little volume. 

Nature was followed by ‘ The American Scholar,’ 
an oration delivered before the Phi Beta Kappa 
Society of Harvard University. Few anniversaiy 
addresses have attracted so much attention. Mr 
Lowell says of it that ‘ its delivery was an event 


without any former parallel in our literary annals, 
a scene to be always treasured in the memory for 
its piciuresqueness and its inspiration. ’ This grand 
oration was our intellectual declaration of inde- 
pendence. The orator did not spare his fellow- 
countrymen. ‘We have listened too much,’ he 
says, ‘ to the courtly muses of Em ope. The spirit 
of the American freeman is already suspected to 
be timid, imitative, tame. The scholar is decent, 
indolent, complacent. ’ The young men of promise, 
he says, are discouraged and disheartened. ‘ What 
is the remedy ? If the single man plant himself 
indomitably on his instincts and there abide, the 
huge world will come round to him. Patience — 
patience ; vith the shades of all the good and 
gi*eat for company ; and for solace the perspective 
of your own infinite life ; and for woik the study 
and the communication of principles, the making 
those instincts prevalent, the conversion of the 
world.’ 

These two publications, the first in the series of 
his collected works, strike the keynote of his 
philosophical, poetical, and moral teachings. The 
‘Address before the senior class in Divinity Col- 
lege, Cambridge, July 1838,’ which follows them, 
defined his position in, or out of, the church m 
which he had been a minister. Two or tliree 
sentences will sufficiently show where he stood : 

‘ One man was true to what is in you and me. He 
saw that God incarnates himself in man, and evei- 
more goes forth to take possession of his world. 
He said in this jubilee of sublime emotion, “I am 
divine. Througb me God acts ; throu^i me speaks. ” 

. . . There is no doctrine of the Reason wliich 
will bear to be taught by the Understanding. The 
Understanding caught this high chant from the 
poet’s lips and said, in the next age, “This was 
Jehovah come down out of heaven, I will kill you 
if you say he was a man.’” In its simplest and 
broadest statement this discoui-se was a plea for 
the individual consciousness as against all histori- 
cal creeds, bibles, churches; for the soul of each 
man as the supreme judge in spiritual matters. 
The delivery and publication of this address pro- 
duced a great sensation in the religious world, 
especially among the Unitarians. Professor 
Andrews Norton attacked Mr Emerson’s position 
in an article entitled ‘The Latest Form of Infi- 
delity.’ Much controversy followed, in which 
Emerson took no pai-t. He was not in the habit 
of ^defending his oracular statements. Delphi is 
not given to argument and explanation. 

"W nosoever has read carefully and lovingly these 
three essays, Nature, the Phi Beta Kappa Oration, 
and the Divinity School Address, can almost say of 
Emerson what he makes the Sphinx say of lierself : 

Who telleth one of my meanings 
Is master of all I am. 

These three essays take up about one-third of 
the first volume or his collected works, which are 
eleven in all. The titles of these volumes are as 
follow: Vol. i. Nature; Addresses and Lectures; 
ii. and iii. Essays, first and second series; iv. 
Bepresentative Men; v. English Traits; vi. The 
Conduct of Life ; vii. Society and Solitude ; viii 
Letters and Social Aims; is.. Poems; x. Lec- 
tures and Biographical Sketches; xi. Miscellanies, 
These titles, and the more special ones which are 
included within them, give a very imperfect and 
unsatisfying idea of the contents of the eleven 
volumes. If these were taken to pieces, and their 
leaves thrown into a basket or barrel and shaken 
up, they might be taken out and rearranged in 
a dozen difierent ways, and yet have cohesion 
enough to make almost as intelligible consecutive 
reading as they are in their present order. Their 
arrangement under their different heads is nearly as 
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arbitrary as that of certain stars which are grouped 
under the name of Corona, or Lyra, or Andromeda. 
His son, Dr Edward Emerson, gave this account 
of his way of building his lectures in a paper, to 
the reading of which I had the privilege of listen- 
ing: ‘All through his life he kept a journal. . . . 
This book, he said, was his “Savings Bank.” 
The thoughts thus received and garnered in his 
journals were indexed, and a great many of them 
appeared in his published works. They were 
religiously set down just as they came, in no order 
except chronological, but later thej’' were giouped, 
enlarged or pnined, illustrated, worked into a 
lecture or discourse, and after having in this 
capacity undergone repeated testing and rearrang- 
ing, were finally careiully sifted and more rigidly 
pruned, and were printed as essays. ’ 

We can easily understand that in adjusting his 
mosaic fragments to each other there are likely to 
be occasional misfits which puzzle weary eyes and 
biains. Still, there are subtle connections often- 
times in thoughts which at first sight seem unre- 
lated, and the pious reader of Emerson will always 
find it worth while to seek for them, though some 
of them may be ‘hard for the non-elect to under- 
stand.’ 

Emerson wrote occasionally in verse from his 
schooldays until he had leaclied the age which 
used to be known as ‘the grand climacteric,’ sixty- 
thiee. Terminus, which he read to his son in 1860, 
is, so far as I know, the last poem he wrote. It is 
a farewell to his literary life, though he made some 
eiforts in aftei*-years. His poems are to his piose 
what the corolla is to the calyx. Both spring from 
the same root ; both are modifications of the same 
growth; the sepal often shows the delicacy and 
colour of tho petal, and the petal often lapses into 
the homelier texture and complexion of the sepal. 
His poems are nob and hardly can become popular; 
they are not meant to be liked by the many, bxit to 
bo dearly loved and cherished by the few. Such 
poems as The Prohlem, Fate, and Days, once rightly 
read, are never forgotten. The influence of Marvell, 
of George Herbert, of the Persian poets, of whom 
he was very fond, may be frequently traced ; but 
the writer he most reminds us of, whatever he 
writes, is— Emerson. His occasional lawlessness 
in technical construction, his sometimes fantastic 
expressions, his enigmatic obscurities hardly detract 
from the pleasant sui-prise his verses so often bring 
with them. His teachings have not always had a 
wholesome effect on his train of imitators and 
followers in poetry, or what was meant for poetry. 
It was very well for him to find fault with ‘the 
tinkle of piano-strings,’ and say that 

The hingly hard 

Must strike the strings rudely and hard 
As with hammer or witli mace ; 

but if a self-crowned ‘ kingly bard ’ undertakes to 
play on the harp or piano with his fists instead of 
his fingers, we must beg leave to stop our ears. 
The magnificent lawlessness of ‘Lord’ Timothy 
Dexter in punctuation is a bad precedent for poets 
to follow in composition. The poetic license which 
we allow in the verse of Emerson is more than 
excused by the noble spirit which makes us forget 
its occasional blemishes, sometimes to be pleased 
with them as characteristic of the writer. 

The idealist in philosophy, the rationalist in 
religion, the bold advocate of spiritual independ- 
ence, of intuition as a divine guidance, of instinct 
as a heaven-bom impulse, of individualism in its 
fullest extent, making each life a kind of theocratic 
egoism ; all this may be seen in every one of his 
larger utterances. For him nature is a sphinx, 
written all over with hieroglyphics for which the 
epirit of man is to find the key. To interpret 


nature is the province of the thinker, and especially 
of the poet — not as Bacon intends, by the analysis 
of phenomena — ‘natural philosophy —but by detect- 
ing the higher, hidden significance of all natural 
appearances. He had learned from his wise rela- 
tive, Aunt Mary Moody Emerson, to ‘ scorn 
trifles;’ he bettered his lesson by teaching that 
man is made to scorn heaven itself if a higher 
empyrean is offered to him. 

The fiend that man harries 
la love of the Best . . . 

The heaven that now draws him 
With sweetness untold 

Once found— for new heavens 
He spurneth the old. 

Throughout his lectures and essays are scattered 
wise sayings, shrewd observations, delicate strokes 
of wit, curious gleanings from his widely discui-sive 
reading, and eloquent imaginative passages. But 
above all the special virtues to be found in his 
writings in prose and in \Arse we must recognise 
the sense of being in relation with a pure and lofty 
spiritual nature. ‘Love of the Best’ breathes in 
every expression of his thought. His writings 
must be read for their inspiiing influence, their 
stimulus to high thought and endeavour, the noble 
manhood wiiich pervades them. Recognising these 
as the chief claims of Emerson’s essays and poems, 
w^e can delight in their singular and distinctive 
beauty of expression, their delicate wit, their 
iridescent variety of unexpected suggestions, their 
unaffected and often unconscious archaisms, which 
carry the reader’s imagination back to bis favourite 
Montaigne, their happy illustrations, their self- 
sustaining wisdom. 

Emerson loved his quiet Concord life, the repose 
of wiiich w'as, how^evor, constantly broken by more 
or less wxicome visit<n's, who sought him as an 
oracle. He was long-suffering witli those ‘ devas- 
tators of the day,’ as he called them, each of whom 
thinks of himself or heiself as a privileged intruder. 
He travelled far and wide as a lecturer. In English 
Traits he has recorded not so much wiiat he saw 
as what he thought wiiile visiting England and 
Scotland, and in reflecting on his tour after his 
return. At home he w^as, according to village 
evidence, ‘a first-rate neighhour, and one who 
always kept his fences up. ’ 

Emerson w^as strongly opposed to slaveiy, but 
not conspicuous as an abolitionist. He w^ould have 
bought out the slave-holders, and if men did not 
cling closer to their money than they do to their 
lives, his idea might have had some reason in it. 
He looked on at the ‘Brook Farm’ experiment with 
a kind of amused interest, but took no active part 
in the project. He listened to the long-haired 
reformers who swarmed at one time about the 
Chardon Street Chapel with a kindly curiosity, but 
his sense of humour as well as his good judgment 
was his safeguard, and he was not to be betrayed 
into any fanatical extravagance. 

His personal appearance was that of the typical 
New Englander of college-bred ancestry* Tall, 
spare, slender, with sloping shoulders, slightly 
stooping in his later years, with light hair and 
eyes, the scholar’s complexion, the prominent, 
somewhat arched nose wiiich belongs to many of 
the New England sub-species, thin lips, suggestive 
of delicacy, but having nothing like primness, still 
less of the rigidity which is often noticeable in the 
generation succeeding next to that of the men in 
their shirt-sleeves, he w'ould have been noticed 
anywhere as one evidently a scholarly thinker 
astray from the alcove or the study, which w'ere his 
natural habitats. His voice was very sweet, and 
penetrating wdthout any loudness or mark of effort. 
His enunciation w^as beautifully clear, but he often 
hesitated as if waiting for the right word to present 
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itself. His maunev ^Yas very quiet, liis smile was 
pleasant, but he did not like explosive laugliter 
any better than Hawthorne did. None who met 
him can fail to recall that serene and kindly 
piesence, in which theie was mingled a certain 
spiiitiial remoteness with the most benignant 
human welcome to all who were piivileged to 
enjoy his companionship. 

The above article was by Oliver Wendell Holmes, who 
wrote also the great Life in ‘ The American Men of Letters 
Senes ’ ( 1885 ). See also the authorised Memoir of Ralph 
Waldo Emerson, by James Elliot Cabot (1887); Ralph 
Waldo Emerson, Life, Writings, and Philosophy, by G. 
W. Cooke { 1882) ; Emei^son at Home and Abroad, by Mon- 
cure Daniel Conway (1882) ; Emeo'son in Concord, by his 
son Edward Waldo Emerson ; and books by Alex. Ireland 
(1882), A. B. Alcott (1882), Joel Benton (1883), F. B. 
Sanborn (1885), R. Garnett ( 1888 ), Eliz. L. Carey (1904), 
Woodberry (1907), 'Perris (1910). His Journals from 
1820 to 1873 were published in ten volumes in 1910-14. 
There is a standard edition of his works, edited by J. E. 
Cabot ( ‘ Riverside ’ edition, Boston, 11 vols.1883-84); that 
with preface by Lord Morley (Macmillan, G vols. 1883-84) ; 
and one edited by Sampson (5 vols 1906) ; and the ‘Cen- 
tenary’ edition in 12 vols. (Constable, 1906). 

Emery? ‘Armenian whetstone’ of Theo- 
phrastus, is a variety of Corundum (q.v.), the 
mineral species which embraces ruby, sapphiie, 
and other oriental precious stones, variously named 
according to their coloui. The precious stones 
mentioned consist of neaily pure alumina in a 
crystalline condition, while emery is an amoiphous 
admixture of alumina with varying proportions of 
oxide of iron and silica. Next to the diamond, 
these minerals are the hardest substances found 
in nature ; but the hardness of emery is modified 
by the amount of iron and silica which enter into 
its composition. In external appeaiance emery 
has nothing in common with the biilUant stones 
to which it is i elated, being a dense, opaque, 
dull, bluish-black substance, like a fine-grained 
iion ore It occurs in large boulder-1 ike masses on 
Naxos and elsewhere in the Greek Aichipelago, near 
Ephesus, and at Westchester, New York. (Caiboi- 
undum, a substitute, is made of carbon and silicon ) 

Ib is prepared for use by first breaking it into 
lumps about the size of a hen’s egg, then crushing 
these to powder by stampers. It is then sifted to 
various degrees of fineness, which are numbered 
accoiding to the meshes of the sieve. Plate-glass 
Tuanufactuiers and others separate emery-powder 
into different degrees of fineness by the method of 
Elutriation (q.v,). Emery thus piepared is used 
for a gieat many important purposes in the aits. 
Being next in haidness to diamond - dust and 
ciystalline corundum, the lapidary uses ib for cut- 
ting and polishing many kinds of stone. Glass 
stoiipers of all kinds are ground into their fittings 
with it. Plate-glass is ground flat by its means ; 
ib is also used in glass-cutting, and in grinding 
some kinds of metallic fittings. When employed 
for the polishing of metals, ib has to be spread on 
some kind of surface to form a sort of fine file. 
Emery-paper, emery-cloth, emery -sticlcs, emery-cahe, 
and emery -stone are various contiivances for such 
purposes. Emeiy-wheels are also largely used for 
smoothing and polishing the surface of iron cast- 
ings, and in engineering work generally. These 
wheels consist piincipally of a mixture of emery- 
po^yder and hard vulcanised india-rubber. The 
polishing and buffing wheels employed by cutlers 
are also fed with emery -powder. See PoLiSHiTO. 

Emesa. See Hems. 

Emetics, medicines given for the pui-pose of 
producing vomiting (q.v,). They are given when 
lb is desirable to relieve the stomach of some noxi- 
ous or indigestible substance, such as a narcotic 
poison, or excess of food, or some special article of 


diet which has di&agieed. In diseases of the re- 
spiratory oigans, emetics are given as the quickest 
and safest method of removing accumulated mucus 
from the an -passages ; and in Cioup (q.v.) their 
action is especially favourable, being often followed 
by expectoration and a rapid improvement in the 
suffocative symptoms. Emetics are to be given 
with great caution, howevei, in all very depressed 
states of the system, ^ as tlieii primary action is to 
produce nausea, which is attended always with 
more or less diminution of the vital power, and 
often with great depression of the heait’s action, 
amounting to syncope or fainting. Emetics may 
pioduce vomiting either by their local action on 
the throat, gullet, and stomach, or by theii action 
tlnougli the blood on the nervous mechanism regu- 
lating the movements of the stomach. They are 
thus divided into two groups, local and general 
emetics ; and the depressing effect of the formei is 
much less than that of the latter. Some substances 
Avill produce vomiting in either way ; so that the 
distinction between the two classes is not very 
definite. Among the chief emetics in use are 
mustard (two tablespoonfuls), common salt (a 
tablespoonful or moie), alum (a teaspoonful), in a 
tumblerful of water, lepeated after a qiiai lei of an 
hour if necessaiy. These, with sulphate of copper 
or zinc, aie mainly local in their action , ipeca- 
cuanlia and emetin, squills, senega, taitar emetic 
and other soluble salts of antimony, apomoipliia, 
are mainly general in their action. The produc- 
tion of vomiting is aided, whatevei emetic is used, 
by copious diaughts of warm water. Tickling the 
throat with a finger or feather is often an effective 
mechanical means to produce vomiting. 

ElllCtiu is the alkaloid which forms the active 
principle of ipecacuanha-root. It may be obtained 
by drying the powdered loot-bark with milk of 
lime, and then exhausting with boiling chlorofoim. 
Ib is a white powdei, becoming blown on exposure 
to light, slightly soluble in water, but readily in 
alcohol. W hen taken internally it exhibits violent 
emetic properties, •g'-gth of a grain sufficing to cause 
vomiting. The wood of the i oot contains no emetin ; 
the virtue is in the bark. Emetin has been much 
used in dysenteiy and other diseases. 

Emeu. See Emu. 

Emig^ration in its established signification 
implies (1) peimanently leaving a place to make 
a home elsewhere; (2) going out of one country 
to another, and geneially to a distant part of the 
world ; (3) going out from a community and leav- 
ing the bulk behind — in this sense the word is 
opposed to migi’ation, which implies the movement 
of whole tribes or nations ; (4) going out spontane- 
ously, not as part of some systematic scheme of 
settlement — in this sense the word has been some- 
times opposed to colonisation. In the countiy 
which people leave they are called emigrants or 
wanderers out ; in that in which they settle they 
are called immigrants. 

Among the principal causes may be noticed the 
purauit of wealth, the pres&uie of population at 
home, and political, social, or religious discontent. 
The Spaniards went to America to get gold. Many 
of the Greeks in old times, like many of the English 
in our own, emigrated because of over-population. 
Political and social discontent, as well as over- 
population, accounts in great measure for the large 
numbers of Iiisli emigrants. The burden of com- 
pulsory military seiwice is supposed to have been 
one determining cause of German emigration. And 
religious oppression led to the emigration of the 
Huguenots from France to England, and of the 
Puritans from England to North America, 

In ancient times, when the Mediterranean was 
the centre of the woild, the Greek race sent out 
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most emigrants and colonists. The Phoenicians 
^veie rather traders tliau settleis, and the Roman 
colonies were mainly militaiy stations, carefully 
designed by government. The Greeks settled along 
the shoies of the Mediterranean, fioni Cyprus to 
Marseilles, and their settlements were quite inde- 
pendent of, and in many cases greater than, the 
mother<cibies. 

Between ancient and modern times there inter- 
venes a long period, during wliich there was a pei- 
petual ebb and flow of races thvougliout Europe ; 
bub tlie movements of the barbarians who overran 
the provinces of the Roman empire, and even the 
later and more organised enterpiises of such peoples 
as the Normans, fall rather under the head of 
migration, invasion, or conquest than under that 
of emigiation. At the end of the 15th century, 
the discoveries of Vasco da Gama and Columbus 
disclosed new lands to which Europeans might 
emigrate, and stimulated the restless spirit which 
prompts to emigration. The Spaniards went to 
the west, the Portuguese to the east ; and, being 
natives of the south of Em ope, they were better 
fitted than the more northerly nations to make 
their homes in hot climates. Large numbers of 
Spaniards emigrated to the West Indies and to 
Central and South America. The Portuguese were 
fewer in numbers, and the East Indies, to which 
at first they chiefly went, wei’e less suitable than 
Ameiica for European settlement; still, at the 
pre^ient day, their descendants are left in India, 
Ceylon, and elsewhere. To Brazil, which was out- 
side theii beat, they found tlieir way by accident, 
and that country became the home of many Portu- 
guese. Among the nations who followed the Por- 
tuguese and Spaniards to the east and west were 
the Dutch, the Eiench, and the English. The 
Dutch, though great traders, did not send out many 
emigrants compared with other colonising peoples ; 
but in addition to those who were attracted bo the 
East Indies by commerce, Dutchmen emigrated to 
what is now known as New York, and still more to 
the Cape of Good Hope. The Fiench were rather 
conquerors than settlers, bub many Frenchmen 
emigrated to various parts of the world, as to the 
islands of Mauritius and Bourbon, to some of the 
West Indian islands, to Louisiana, and notably to 
Canada, where their descendants are now multiplv- 
ing very fast. The English emigiated principally 
to the West Indies, to North America, and later 
to Australasia and South Africa, 

Euiopean emigration increased by leaps and 
bounds in the 19tli century, because the population 
of Europe had increased so enormously. It is 
obvious that the favourite fields for European 
emigration must be («) countiies with a suitable 
— i.e. a temperate — climate; (6) countries which 
have not an over-large population already; (c) 
countries which have large resources — i,e. large 
facilities for making wealth. Tried by these tests, 
it is clear that, as has actually been the ease, the 
United States and British North America, Aus- 
tralia, New Zealand, South Africa (though theie 
the native population is large), and the more tem- 
jierate parts of South America — e.g. the Argentine 
Republic— would be the ^places which would attract 
most emigrants. The Teutonic nations have sup- 
plied the largest number, including English, Ger- 
inans, and Scandinavians. The Germans have gone 
in great measure to the north central districts of 
the United States, the Swedes to Minnesota and 
Canada. Of the Celtic peoples the Irish have emi- 

f rated in largest numbers, mainly to the Unit^ 
fcabes.^ In New York city the Insh element is 
exceptionally large. France sends out few emi- 
grants ; but theie is a lai'ge stream of Italians to 
the Argentine Republic. 

There are always many pei-sons of an ambitious 


or roving disposition who will emigrate ; but emigra- 
tion is nob suitable for all, and those who aie in 
good situations will do well as a rule to stop at 
home. Emigration 'was called by J S. Mill ‘ the 
safety-valve of the laboui -market ; ’ but it does not 
consist in sending all the most skilful workmen out 
of the country, lor these, generally speaking, can 
get woik here', and have theiefore less inducement 
to emigrate. It appeals more strongly to that vast 
body ot ordinary lueii and women -who are crowded 
out'by competition, or who want to give their chil- 
dren *bettei chances than they had themselves. 
Paupers, criminals, or other undesirable persons are 
prevented from landiim by numerous Inmiigration 
Restriction Acts ; but thousands of suitable persons 
have emigrated to the advantage of themselves 
and the country of their choice. The capital wliicb 
they take with them is nob wholly lost by the 
inotlier-country, for every settler in the dominions 
oveisea buys much home produce; and imiiiy 
millions of i)ounds have been sent back by them 
to help friends and relations at home. 8ee Colony, 
Coolies, Immigration. 

the name given niorc especially to 
those persons who quitted Fi-ance during the 
Revolution. After the insurrection at Paris, and 
the taking of the Bastille, 14th July 1789, the 
in-inces of the royal family dei)arted from France. 
They vvere followed, after the adoption of the con- 
stitution of 1791, by all wdio conshlered thcmsolve& 
aggiieved by the destruction of their privileges, or 
■wiio were ex[)Osed to persecution. Nollies quitted 
their chateaus ; officers, with whole companies, 
passed the frontiers. Crowds of priests and monks 
lied to escape the oath of allegiance to the constitu- 
tion. Belgium, Piedmont, Holland, Switzerland, 
ami, above all, Germany, w^ere ovenun with 
fugitives of every age. Only a few’ had been able 
to save their property ; the greater i>ortion w’ere in 
a state of destitution, and sank into utter de- 
moralisation. A court had formed itself i ound the 
piinces at Coblenz; a government, with ministers 
and a couii of justice, had been established, and 
communication wms kept up with all the foreign 
courts unfavourable to the Revolution. This con- 
duct embittered France, aggravated the position of 
the king, and drove the revolutionary party forward 
in their sanguinary career. Under the couniiandof 
the Prince of Conde, a body of emigres w’a.s formed, 
wiiicli follow’ed the Piussian anny into Champagne. 
The result w’as that the severest law’s w’cre now' put 
in foice against tiie emigres ; their lands w'ere con- 
fiscated ; the penalty of death was proclaimed 
against any one wiio should support or enter into 
communication with them ; thii*ty thousand per- 
sons w’ere placed upon the list of 6migT6s, and 
exiled for ever from the soil of Franco, although 
many of them had refused to bear arms against 
their countiy. Not until after the failure of their 
attempt to land at Quiberon in 1795 did the 
emigres abandon all thoughts of penetrating into 
France Iw force of arms. Conde’s corps, after the 
peace of Lun6ville, was obliged formally to dissolve, 
and sought an asylum in Russia. Even under the 
Directory, however, many had endeavoured to 
obtain permission to return to France. The general 
amnesty proclaimed by the First Consul was there- 
fore joyfully hailed by the greater portion of the 
6inigr6s, though many did not return home till 
after the downfall of Napoleon. Dignities, pen- 
sions, and ofi&ces were now show’ered upon these 
faithful adherents; hut, according to the charter 
of 1814, they w’ere unahle to recover either then- 
estates or their privileges. Finally, on the motion 
of the minister villble, the ^migrds w^'ho had lost 
their landed estates received, by the law of the 
27th April 1826, a compensation oi 30 million francs 
yearly on the capital oi 1000 million francs. After 
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the July revolution the grant was withdrawn. See 
Saint-Gei vais, Hisioire des ^Jmigres Francais { 1823 ) ; 
a hookhy Lebon (1882) ; hut especially *E. Daiulet, 
L'Histoire de V immigration Frangaise { 3 vols.1886-89 ). 

Emilia, a name now employed to designate a 
conijiartimento of Central Italy, comprising the pro- 
vinces of Bologna, Fen-ara, Forli, Modena, Parma, 
Piacenza, Bavenna, and Reg^o Emilia. The name 
is derived from the ancient fna Emilia ( a continua- 
tion of the Via Flaminia, or great nortlieru road), 
which passed through these ten itories. See Italy. 

Emineiicei) a title given loy Urban YIII., in 
1631, to cardinals, who up to the period of his 
pontificate had been called Most Illustrious. 

Eminent Bomain, a phrase which occurs 
more commonly in its Latin form, dominium 
eminens, denotes the universal right in the public 
ovei property, by virtue of which the supreme 
authority in a state may compel a proprietor to 
part with what is his own for the public use. Thus 
a private owner may be compelled to give up part 
of his land that a public highway may^ be made 
through his ground. For the just exercise of tliis 
right there must be a necessity or clear public 
utility in the work proposed ; and the expropriated 
owner must be compensated for his loss. The right 
is now exercised only under well-defined statutoiy 
regulations, such as the Lands Clauses Consolida- 
tion Acts, which legulate the pui chase of lands foi 
railways and other public undertakings 
Emin Pasha* See Schnitzer (Eduard). 

Emir (plui*. Omrah\ an Arabic word, equivalent ' 
to * ruler,’ is a title given in the East, and in the 
North of Africa, to ^1 independent chieftains, and 
also to all the actual or supposed descendants of 
Mohammed through his daughter Fatima. The 
latter are very numerous throughout the Turkish 
dominions, but, although entitled by birth to be 
classed among the first of the four orders of society, 
they enjoy no particular privileges or consideration, 
and are found engaged in all sorts of occupations. 
Their privileges are confined to a few unimportant 
matters, chiefiy to the exclusive right to wear 
turbans of a green colour, that having been the 
favourite colour of the Prophet. They are placed 
under the supervision of the Emir-Beshir. The 
title Emir, in connection with other words, likewise 
designates different offices, Emir-el-Mumenin, 

‘ Prince of the Faithful,’ was the title assumed by the 
khalifs themselves, while Emir-al-Omrah^ * Prince 
of Princes,’ was the title of their first minister. 
The Turkish master of the horse was styled Emir- 
Aelior; the standard-bearer, Emir-Alem; and the 
leader of the caravans of pilgrims to Mecca, Emir- 
Hadji. Amir, Ameer, and Amere are other spellings 
of the same word. Admiral (q.v.) is a derivative. 
Emission Theory. See Light. 

Emmanuel^ or Immanuel (Heb., ‘God with 
us’), was the symbolical name of the child an- 
nounced by Isaiah to Ahaz and the nation (Isa. 
Yii. 14), and applied by St Matthew to the Messiah 
born of the Virgin (Matt. i. 23). 

EmmanS 9 a village of Judea, not far from 
Jerusalem (Luke, xxiv. 13), which after the Jewish 
war was colonised with 800 Roman veterans. A 
writer in the quarterly statement of the Palestine 
Exploration Fund (January 1883) identifies it with 
the valley of the Urtas, 7 miles from Jerusalem, 
and south of Bethlehem, where costly baths have 
been discovered. 

EmmenagogueSt medicines intended to re- 
store, or to bring on for the fiirst time, the menses 
in women. See Menstruation. 

Emmerich, an old walled town of Rhein- 
land, on the Rhine, near the borders of Holland, 
94 miles by rail E. of Rotterdam. It has manufac- 


tures of non, glass, tobacco, &c., besides an active 
river trade. ^ From a small Roman colony the 
town grew in importance until, in the 15th 
century, it had 40,000 inhabitants ; from 1592 to 
1811 it was the seat of a famous Jesuit seniinaiy. 
Pop. 13,000. 

Emmet) Robert, an ill-fated Irish patriot, was 
born in Dublin in 1778, the youngest son of the 
pliysician to the viceroy. At fifteen he entered 
Trinity College, wheie Moore was a fellow-student, 
but an academic caieer of exceptional promise was 
soon cut short by his joining the United Irishmen. 
He next travelled on the Continent, interviewed 
Napoleon and Talleyrand in 1802 on behalf of the 
Irish cause, and returned the next year to devote 
his own fortune of £3000 to buying muskets and 
manufacturing pikes. With a few confederates he 
laid a plot to seize Dublin Castle, and secure the 
person of the viceroy, but the rising proved a com- 
plete failure, and Emmet, who had arrayed himself 
for the occasion in a green coat, white breeches, 
and cocked hat, had the mortification to see nothing 
result from his entei prise but a few ruffianly 
murders. He escaped to the Wicklow Mountains, 
but returning for a last interview with his sweet- 
heart, Sarah Curran (q.v.), the daughter of the 
orator, was arrested, put on trial on 19th Septem- 
ber 1803, condemned to death, and hanged the 
following day. Just before receiving sentence he 
deliveretl a speech which still thrills the readei. — 
His elder brother, Thomas Addis Emmet ( 1764- 
1827), a Dublin barrister, was counsel foi the United 
Irishmen, was imprisoned and exiled, and became 
Attorn ey-geneial of New York State. 

Emollients (from Lat. mollis, ‘soft’), sub- 
stances used to soften the textures to -wliich they 
are applied, as poultices, fomentations, &c., exter- 
nally, and Demulcents (q.v.) internally. 

Emotioil) a word used in philosophy with some 
considerable variety of meaning. The phenomena 
of the mind may be divided into three groups — 
cognitions, emotions, and volitions, into intellect 
or thought, feeling, and will. The emotions taken 
in this sense constitute one of the gieat groups of 
mental activities. They may be pleasurable, pain- 
ful, or neutral, and may be arranged accoiding as 
they arise directly out of the senses, movements, 
and appetites or not. In the latter case they com- 
prise feelings of freedom and lestraint, wonder, 
terror, love, self-complacency, the sense of power, 
anger, love of knowledge, ariistic emotions, the 
moial^ense, &c. As they combine and pass into 
one another by infinite gradations, a systematic 
and exhaustive classification is impossible. Some- 
times emotion implies that the feeling is keenly 
experienced, so as to occasion mental disturb- 
ance. The expression of the emotions, especially 
in the face, was carefully studied by Sir Charles 
Bell; and Darwin’s Expression of the Emotions 
in Man and Animals (1873) is a monument of 
patient observation and insight. The emotions 
act powerfully on the oi'ganic functions of the 
body, as illustrated in bluriiing, quicker or slower 
pulsation of the heart, cold perspiration, <S:c. 
The term feeling is used with even greater laxity 
than emotion. It is sometimes the perception 
we have of extreme objects, of their being hard 
or soft, hot or cold, in which case it is the intellec- 
tual function of sensation, or the sensation itself. 
Again, it may be specifically pleasure, pain, or the 
neutral emotion, or emotion in the widest sense. 
Or it may be used loosely for almost any kind of 
consciousness, as by James Mill. The Iiigher feel- 
ings, as the appreciation of the sublime and beauti- 
ful, approval and disapproval, are often termed 
sentiments. See the article Psychology, and the- 
list of works there cited. 



332 


EMPECINADO 


EMPEROR MOTH 


'R in pftr iTi ado* Don Juan Martin Diaz, el, 
one of the leaders of the Spanish revolution of 1820, 
was horn in 1775, and entered the Spanish army in 
1792. He carried on a guerilla warfare against the 
French during the Peninsular struggle, and ac- 
quired great distinction. In 1814 he was appointed 
colonel in the regular army, and the king himself 
cieated him mavcchal-de-camp ; but in consequence 
of petitioning Feidiiiand, in 1815, to leinstitute 
the Coites, lie was banished to Valladolid. On 
tlie outbreak of the insuirection in 1820 he took a 
pi'ominent part on the side of the constitutionalists ; 
after the triumph of the absolutists in 1823 he was 
arrested, exposed in an iron cage to the contumely 
of the passers-by, and finally, while struggling with 
his executioners, stabbed by one of the soldiers. 

fSmpedocleS; a Greek philosopher of Agri- 
gentum, in Sicily, lived about 450 B.C. So great 
was the estimation in which he was held by his 
fellow-citizens as a physician, a friend of the 
gods, a predicter of futurity, and a magician, 
that they are said to have offered him the sover- 
eignty. But being an enemy of tyranny, he de- 
clined it, and was the means of delivering the 
community from the dominion of the aristocracy, 
and bringing in a democracy. There was a tradition 
that he threw himself into the crater of Etna in 
order that his sudden disappearance might beget a 
belief in his divine origin ; this, however, can only 
be regarded as a mere fable, like the story told by 
Lucian, that Etna threw out the sandals of the vain 
philosopher, and thus destroyed the popular belief 
in his divinity. In Matthew Arnold’s poem, Envpe- 
(locles on Etna^ the philosopher is represented as 
superior to vanity and superstition, but moody and 
out of sympathy with his contemporaries. 

In Empedocles philosophic thought is bound up 
with poetry and myth even more closely than in 
Parmenides (q.v.). His general point of view is 
determined by the influence of the Eleatic school 
upon the physical theories of the Ionic philosophers. 
He assumed four primitive independent substances 
— air, water, fire, and earth, which he designates 
often by the mythical names Zeus, Hera, &c. These I 
four elements^ as they were called, kept their place 
till modern chemistry dislodged them. Along with 
material elements he affirmed the existence of two 
moving and operating powers, love and hate, or 
affinity and antipathy, the first as the uniting prin- 
oiple, the second as the separating. The contrast 
between matter and power, or force, is thus brought 
out more strongly by Empedocles than by previous 
philosophers. His theory of the universe seems to 
assume a gradual development of the perfect out of 
the imperfect, and a^ periodical return of things to 
■the elemental state, in order to be again separated, 
and a new world of phenomena formed. Of his 
opinions on special phenomena may be mentioned 
his doctrine of emanations, by which, in connection 
with the maxim that like is known only by like, 
he thought to explain the nature of perception by 
the senses. He attempted to give a moral applica- 
tion to the old doctrine of the tiansmigration of souls, 
his views of which resembled those of Pythagoias. 

The fragments of Empedocles were edited by Karsten 
(1838) and Stein (1852). See Zeller’s Greek Philosophy 
(trans. 1881), Benn’s Greek Philosophers (1882), and 
Gomperz’s Greek Thinkers (4 vols. 1901-13). 

Simper or (Lat. iminr(xtor\ a title formerly 
home by the heads of the Roman empire, which 
in the^ modern world became the highest title of 
eoveveignty. In Rome the imperhim of a magis- 
trate, whether king or consul, was the power 
which he possessed of bringing physical force into 
operation for the fulfilment of his behests. This 
power was conferred by a Use curiata. and it 
required this authorisation to entitle a consul to 


act as the commander of an aimy. In the case of 
the kings also the imperium was not implied in 
their election, but was conferred separately, by a 
distinct act of the national wilL^ Now it was in 
virtue of this imperium that the title imi)eiator was 
given to its possessor. Fai from being an emperor 
m the modern sense, he might be a consul or a pro- 
consul ; and there were, in fact, many irnperatoies, 
even after the title had been assumed as a prfe- 
nomen by Julius Ca'sar. It was this assumption 
which gradually gave to the title its modeim signifi- 
cation. In republican times it had followed the 
name, and indicated simply that its possessor was 
cm imperator, or one possessed of the imperium ; 
now it preceded it (see C^sar), and signified that 
he who arrogated it to himself was the emperor. 
Nor was it, as has often been mistakenly asserted, 
merely a military command ; it included also the 
supreme judicial and consequently also the aclniinis- 
tralive power ; and under the empiie the office was 
free from the temporal and local limitations which 
had accompanied its enjoyment during the republic. 
From the emperors of the West the title passed io 
Charlemagne, the founder of the Holy Roman 
Empire. When the Carlovingian family expiied 
in the German branch, the imperial crown became 
elective, and continued to be so until, in 1800, 
Francis II. resigned the title, and wfithdrow to the 
goveniment of his heredilaiy dominions, under tlie 
title, assumed in 1805, of Emperor of Austiia. The 
title of imp>eraior^ like that of basilcm ( Gr., ‘ king ’ ), 
was frequently assumed in England by the Anglo- 
Saxon monarchs. Heniy VIII. ’s parliament in 
1632, abolishing ai)peals to Rome, declared that 
‘this realm of England is an empire;’ Spensei’s 
Faerie Queene was (ledicated to the ‘ Empress Eliza- 
beth, Queen of England, France, and Ireland, and 
of Virginia tlie prayer-book rubrics said James 1. 
was ‘endowed with a crown impeiial.’ The lulms 
of Abyssinia and Japan have been called emperors, 
as were those of Austiia, Biazil, China, Fiance, 
Germany, Hayti, Korea, Mexico, Morocco, Russia, 
and Turkey. See Bvzantine Empire, Czar, 
France, Germany, Imperialism, India, Romk; 
Lord Cromer’s Ancient and Modern Imperialism 
(1910), and Sir C. P. Lucas’s Greater Home and 
Greater Britain ( 1913). 

Emperor Moth {Satimia carpini\ nearly 
relatea to the silkwoim moths ( Bombycina). With 
the exception of the Death’s Head, it is the largest 



Emperor Moth, -vrith Caterpillar, Pupa, and Cocoon. 


British moth. Its expanse of wings is about thiee 
inches ; the female is mainly gray, the male from 
reddish-brown to orange-yellow; each wing bears 
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a large black eye, with surrounding lings. The 
caterpillar is green, with shoit hair, black cross 
bands, and yellow or reddish tubercles. The 
cocoons are formed internally of stiff convergent 
elastic threads, which resist intrusion, but readily 
admit of egress. The Great Peacock Moth 
[Satiirma pyri) is a very large Euiopean form 
about twice the size of the Emperor. See Silk. 

Empliysema, in Medicine, an unnatural dis- 
tension or a part with air. Emphysema of the 
cellular texture is usually caused by a wound of 
the lungs or upper air-passages, from which air 
escapes during respiration into the cellular tissue. 
It may be confined to the immediate neighbourhood 
of the wound, or may extend all over the body. 
Emphysema is rarely produced otherwise than 
mechanically; but in gangiene and after deatii 
vaiious bacteria may pioduce decomposition ami 
give out gases, which penetiate and distend the 
tissues with which they are in contact. 

Emphysema of the lungs is the name applied to 
two distinct conditions. ( 1 ) hiterlohular or cellular 
emphysema, allied to the form described above in 
that it depends on a wound of the delicate lining- 
membrane, and that air occupies the interstices of 
the cellular tissue, is not common, and occurs only 
in childhood. (2) Vesicular emphysema consists in 
an unnatural distension of some of the natural air- 
cells or vesicles of the lungs, and is almost invari- 
ably present in those who have long suffered from 
chronic bronchitis or asthma, or have in any way 
been obliged to make excessive respiratory efforts — 
e.g. in the blowing of large wind-iustruments. The 
walls of the affected vesicles become thinned, and 
may ultimately disappear between two or more in 
contact with each other, so that though the appar- 
ent size of the lung increases, the surface available 
for aeration of the blood is actually much dimin- 
ished, and great shoitness of breath results. The 
same process is common in the horse, and familiar 
under the name of ‘ broken wind.’ The onljr treat- 
ment possible is that of the condition to which the 
emphysema is due ; for the affected vesicles cannot 
be restored to their original condition. 

Emphytelisis (Gr., ‘implanting’), in Roman 
law, a perpetual right in a piece of land, for which 
a yearly sum was paid to the proprietor. It much 
resembled a feudal holding. See Feu, Feudalism. 

Empiricism^ the name applied to a school in 
philosophy which admits of nothing as true but 
what is the result of experience, reiecting all a 
priori knowledge. It arose out of the system of 
Heraclitus which is elaborately refuted in the 
Thecetetiis of Plato, and was abhoi-rent to the lofty 
idealism of Socrates. Aristotle was an empiricist 
in so far as experience {empeiria) ’was to him the 
realisation of the ideal or formal. The philosophy 
of Descartes established a kind of compromise 
between one part of knowledge regarded as innate, 
and another part as empiiical or imparted from 
without. The founder of modern empiricism ’w^as 
Locke, who makes experience the basis of all know- 
ledge, comprehending alike sensation and reflection. 
Condillac and the other philosophes, rejecting 

reflection, pushed to an extreme the sensational side 
of Locke’s philosophy, while Berkeley and Hume 
developed it on otlier lines to widely differing con- 
clusions. The Common Sense school maintained 
that the gi-ound of all knowledge was certain 
primary beliefs or first principles; Kant, on the 
other hand, found in the a posteriori facts of experi- 
ence the first form of a consciousness which in its 
ultimate development must become a priori. The 
two elements are inseparably united; thus the a 
posteriori element, the facts, exist for us only 
under a priori conditions. This may almost be 
said to mark the turning-point of the new philo- 


sophy which has demonstrated that the distinction 
itself is not absolute, or rather that the distinction 
is itself transcended in the essential unity of know- 
ledge. 

The name empiric is applied also to one who 
depends on the accumulations of exi^erienee in any 
branch of kno'vvledge, as in medicine, rather than 
on the strictly scientific methods of inference and 
deduction. See, on the one hand, MEDICINE ; and, 
on the other. Quack Doctors. 

The teim Empirical Laves is applied to such aS' 
expiess lelationships, which may be merely acci- 
dental, observed to subsist among phenomena, but 
which do not suggest or imply the exj)lanation or 
cause of the production of the phenomena. They 
are usually tentative, and form stages in the j)io- 
gress of discovery of causal laws. Bode’s law of 
the distances of the planets from the sun is an 
example. 

Employers’ Liability, See Factory Acts,, 
Master and Servant. 

Em'poli, a town of Italy, in a beautiful and 
fertile district on the left bank of the Amo, by rail 
22 miles WSW. of Florence and 27 E. of "Pisa. 
The collegiate church (1093), with a fine original 
facade, though the rest of the building was consider- 
ably altered in 1738, contains some good pamtings 
and sculpture. Pop. 22,000. 

Emporia» capital of Lyon county, Kansas, on 
the Neosho, a tributary of" the Cottonwood River, 
61 miles SSW. of Topeka by lail It has railu ay- 
shops and a college. Pop. 11,000. 

Empsoils Sir Richard, the unpopular a^ent of 
Henry VII., was the son of a wealthy citizen of 
Towcester, Northamptonshire, and was trained for 
the bar. In 1491 he became Speaker of the House 
of Commons, and in 1504, now a knight, High 
Steward of Cambridge University, and Chancellor 
of the Duchy of Lancaster. Throughout Henry’s 
reign he was employed like Edmund Dudley ( q. v. ) 
in exacting taxes and penalties due to the crown. 
His conduct, defended by himself as strictly legal 
throughout, was by the people regarded as in- 
famous and tyrannical, and in the second year of 
Henry VIII. ’s* reign he was convicted of tyrannising 
and of constructive treason, attainted, and beheaded 
on Tower Hill with his partner Dudley, 17th August 
1510. 

Emption. See Sale of Goods. 

Empye'ma (Gr.), an internal suppuration, a 
word now applied exclusively to a collection of pus 
in the pleura. See Pleurisy. 

£mpyre'ail 9 a word used by the old meta- 
physical natural philosopheis to designate the 
highest region of light, where the j>urest and most 
rarified elements of fire (Gr. pyr) existed ; and by 
medieval and modern TOets to indicate heaven, 
the source of light and the home of the blessed. 

Einpyreuma (Gn empyreuo, ‘I kindle’), the 
burnea smell and acrid taste which result when 
vegetable or animal substances aie decomposed by 
a strong heat. The cause of the smell and taste 
resides in an oil called empyreumatiCy which does 
not exist naturally in the substance, but is formed 
by its decomposition. 

Ems^ a river in the north-west of Geriqany, 
rises in Westphalia, on the south--vvest slope of the 
Teutoburger Wald, flows first in a north- w’est and 
then through a moory region in a northern direc- 
tion, and empties itself into Dollart Bay, an 
estuary of the German Ocean, after a course of 
205 miles. It is navigable as far as Greven (139 
miles ). In 1818 it was connected by a canal with 
the Lippe, and thus with the Rhine. A canal unit- 
ing the Ems with the Jade was made in 1890, and 
. one connecting the Ems with Dortmund in 1896. 
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Ems, or Bad Ems, a bathing- place known to the 
Komans, and celebrated in Germany as eaily as 
the 14tli centuiy. It is situated on the river Lalm, 
10 luiles ESE. of Coblenz by rail. Pop. 7500, a 
number moie than doubled by patients. Its wann 
mineral springs belong to the class containing soda; 
the only essential difference between the numerous 
springs' is in the temperature, varying from 80° to 
135° F., and in the greater or lesser amount of 
carbonic acid gas contained in them. Heie in 1870 
Benedetti got his final answer from King William. 

Emu [Dromcem], a genus of running birds or 
Ratitoc in the cassowary family. There are two 
sj^eies, both Australian — viz. the Common Emu 
{D. novee hoUandim) and the Spotted Emu [D. 
irroratus). They differ from the Cassowaries 
(q.v.) in several marked features — e.g. the head 
and neck are feathered except on cheeks and 
bill oat, there is no ‘helmet,’ nor aie there wattles 
on the neck, the bill is broad, and the claws of 
the three toes are almost of equal length. The 
emu is a large bird, standing about 6 feet in 
height. The plumage is like that of the casso- 
wary ; the colour is predominantly dull brown, 
darker on the head, neck, and middle line of the 
back, lighter beneath. The naked parts of head 
and neck are grayish-blue, the bill and feet 
brownish. The young are striped with black. 
The wings are of couise rudimentpy, but the legs 
serve the bird well both in running and kicking. 


Timid and peaceful in character, the emu trusts 
to its speed for safety. It is valued on account of 
its beef -like flesh, abundant oil, and edible eggs, 
but is unfortunately being destroyed with too 
great carelessness. The plains of the interior are 
now the chief haunts ; the food consists chiefly of 
roots, fruits, and herbage. The note is a curious 
booming sound. The emu is not polygamous like 
the Ostrich (q.v.) ; true pairing occurs. The eggs 
are placed in a scooped-out cavity in the earth ; 
they have a dark-green shagreen appearance, and 
measure on an average 4 x Sj inches. About forty 
are laid in a summer; the male incubates the first 
set, and is then relieved by the female, who has 
by that time finished her laying. The period of 
inciibation is three months. The development was 
carefully studied by Haswell (Linn. Soc., N.S.W., 
1887). The Spotted Emu, restricted to Western 
Australia, has often bred in captivity or attempted 
domestication in 'Britain and elsewhere. Emeu is 
an older spelling of the name. 

£]lllllsui 9 or Syi^taptase, is a peculiar ferment 
present in the^ bitter and sweet almond, which 
forms a constituent of all almond emulsions. 
When bitter almonds are bruised, and water added, 
the emulsin acts as a ferment on the amygdalin, 


and decomposes the latter into volatile oil of bitter 
almonds, prussic acid, giape-sugar, and water (see 
Almonds, V ol atile Oil ) . The vegetable albumen 
of almonds is almost entirely composed of emulsin, 
which, wdien separated, is a \vliitc substance, soluble 
in water, and is distinguished by its lemarkahle 
poAver of causing the fei mentation ot amygdalin. 
it consists of caibon, hydiogen, nitrogen, and 
oxygen. 

Emulsion is the tenn applied to those pre- 
parations in pharmacy iir wdiich oleaginous sub- 
stances aie suspended in water by means of gxim, 
srigar, carrageen, yolk of egg, Sza. The piodiiction 
of these emulsions is often not an easy matter, and 
requires judgment and skill. In goiieial it wdll 
be found that the bulk of the emulsilier must flrsc 
be taken, wdiile the oil should only be added little 
by little, rubbing together in a mortar, and taking 
care that it is completely absorbed or emulsilied 
before further additions. Should too much be 
added, the effect is to throw out niost of \vhat has 
already been incorporated, and it is then almost 
impossible to remedy the error. The emulsion of 
cod-liver oil is probably knowm to all, but there 
are many emulsions in which solid substances have 
to be suspended, and to them the directions abo\e 
given are not always applicable. 

Eniys^ a genus of Marsh Tortoises, including E. 
lutaria^ found in south, and^ middle Europe, North 
Africa, and south-west Asia, The other species 
are oriental and American. 

Euailiel (Fr. imail; originally from 

the same root as mnolt), the name given to \itri- 
fied substances applied chiefly to the surface of 
metals. Enamelling is practised (1) foi pui poses 
of utility, as in making the dial-plates of wat<*hos 
and clocks, coating the insides of culinaiy vessels, 
&:c. ; and (2) for producing artistic designs, poi- 
traits, and for ornamental purposes generally. The 
basis of all enamels is an easily fusible co'Jourless 
glass, to which the desiied colour and opacity aie 
imparted by luixtuies of metallic o.v3des. The 
mass, after being fused together and cooled, is 
reduced to a fine powder and ■washed, and the law' 
material thus obtained is variously applied to the 
surfaces to be covered according to the class of 
enamel being made. The whole is then exposed 
in a furnace {flred, as it is called ) till the enamel 
is melted, -when it adheies firmly to the metal. 
The metal most commonly used as a ground for 
enamel is copper; hut for the finesv kinds of 
enamel- work gold and silver are also used. 

Ai'Uatic or Ornamental Enamelling. — This art is 
of great antiquity; it was to a limited extent 
practised by the Greeks; but enamels w’ere more 
largely employed by the Romans, under ■whose 
dominion the art passed into Gaul and Britain. 
Enamelling has also been practised from a remote 

eriod in the East, Persia, India, China, and 

apan, under a separate and distinct develop- 
ment ; but there is nothing from which it can be 
inferred that the various methods were in use 
earlier than in Europe. As a decoration enamel- 
ling was more popular and attained to greater 
penection in the middle ages than in classic times. 
It was extensively practised at Byzantium froin 
the 4th until the 11th century, and afterwards in 
Italy, in the Rhenish provinces, and at Limoges 
in the south of France. The Byzantine and otnei 
early styles of enamel- work, down to the 14th 
century, were generally employed in ornamenting 
objects connected with the service of the church. 
Enamel was also greatly used in ornamenting 
jewelry, and vessels made for use or display in 
the mansions of the rich, such as salt-cellars, 
coffers, ewers, candlesticks, &c. ; hut these 
objects were principally made in the painted 
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enamels introduced in France towards the end of 
the 15th century. 

Distinguished with reference to the manner of 
execution, enamel-work may be divided into four 
kinds : ( 1 Clotsonni,^ or inclosed, the method of 
the Byzantine school, in which the design is formed 
in a kind of metal case, generally gold or copper, 
and the several colours are separated by very 
delicate filigree gold bands, to prevent them luu- 
ning into one another. Of this style the grandest 
example extant is the famous Pctla (Poro in St 
Mark’s Church, Venice, some portions of which 
are Byzantine of the 10th century. (2) Clwmvp- 
leve, practised by the Rhenish ancl early Limoges 
schools. In this process the ornamental design, 
or the figures which were to be filled in with 
colour, were cut in the metal (generally copper) 
to some depth ; and wherever two colours met, a 
thin partition of the metal v/as left to prevent the 
colours running into each other by fusion when 
fired. (3) Translucent enamel, which had its 
origin and was brought to great perfection in 
Italy, was composed of transparent enamel of 
every variety of colour, laid in thin coatings over 
the design, which was incised on the metal, gener- 
ally silver, the figure or figures being slightly 
raised in low relief, and marked with the graver, 
so as to allow the drawing of the contours to be 
seen through the ground, instead of being formed 
by the coarse lines of the copper, as in the early 
Limoges enamels. (4) Surface-painted enamels, 
which may be divided into two stages. The first 
stage, which is known as the late Limoges style, 
sprang up about 1475, and flourished till 1630. 
In this the practice was to cover the metal plate 
with a coating of dark enamel for shadows, and to 
paint on this with white, sometimes having the 
liands and other parts of the figures completely 
coloured. The designs of the middle and best 
period were generally taken from well-known 
paintings or engravings of the period, and were 
strongly influenced by the Italian art of the time. 
This style soon degenerated, and gave place to 
the latest or miniature style, which was invented 
before the middle of the 16th century by Jean 
Toutin, a goldsmith at Ch^teaudun, and carried 
to the highest perfection by Jean Petitot, a 
miniature-painter, who was born at Geneva, 1607, 
and resided long in England, and then in Paris. 
On his method the plate is covered with a white 
<>paq[ue enamel, and the colours are laid on this 
with a hair-pencil, and fixed by firing. The paints 
are prepared by grinding up coloured enamels with 
oil of spike, and when fused by the heat, they be- 
come incorporated with the enamel of the ground. 
The earlier enamellers of this school occupied them- 
selves with miniatures, snuff-boxes, watch-cases, 
and other trinkets, till the period of the Revolu- 
tion, when the ait fell into disuse in France. In 
England, however, it was carried on with much 
success ; and copies of portraits and pictures on a 
much larger scale than the French miniatures were 
executed Iw Henry Bone (1755-1834), and the 
German, Karl Muss (died 1824). Works of this 
description possess the obvious advantage of dura- 
bility ; but those various qualities of texture, and 
the delicacy of colour for which good works in oil 
or water-colour are prized, cannot be attained in 
enamel copies. The greater part of the artistic 
enamel-work of the present day is of Japanese 
fabrication, and consists of cloisonne work on a 
copper basis. Both in Paris and in Birmingham 
enamel- work of this class has been attempted with 
success ; but desi^s can be executed in Japan at 
prices which defy the competition of western 
traders. In China both cloisonne and painted 
enamels are made in characteristic Chinese designs. 
At Jeypore in India a limited quantity of enamel- 


work on gold is executed in translucent colours 
which possess incomparable brilliancy. Enamel 
mcrustations of various kinds are very largely used 
in the jewelry, goldsmith, and silversmith trades 
of Euiope See H. H. Cunynghame's Enamelling 
on Metals (2d ed. 1906) and Muro 2 ')ean Enamels; 
A. Fishei’s Enamelling upon Metal ( 1906) ; and for 
enamelled eaibhenwaie, see the article POTTERY. 

Enamelled Iron. — Since the beginning of the 
19th centuiy many attempts have been made 
to co\er iron with a vitreous surface, and several 
patents have been taken for such methods of enamel- 
Img. The chief difficulty in applying enamels to 
iion aiises fiom the tendency of the metal to oxi- 
dise before it reaches the temperature at which 
the enamel fuses, and to become brittle from the 
oxide combining with the silica of the enamel. 
This action being superficial, the mischief is the 
greater in proportion to the thinness of the iion. 
Therefore it is much easier to enamel thick east- 
iron vessels than thin vessels made of sheet-iron. 
A glass may^ be made by combining either silicic 
acid or boracic acid with a base ; the latter fuses 
at a lower temperature than the former, but the 
glass is much clearer and not so durable as the 
silica glass. The enamels used for coating iron 
consist of a mixture of silica and boiax, with 
various basic substances, such as soda, oxide of 
tin, alumina, oxide of lead, &c. Lead is not, or 
ought not to be, used in the enamel for coating 
culinary vessels. 

A great variety of ariicles, many of them beauti- 
fully decorated in colours, such as gi-ate-fronts, 
clock-dials, panels of difleient kinds, sign-boards, 
tablets, and name-plates, are now executed in 
enamelled iron at a moderate cost. It is also 
applied to corrugated roofing. The effect of heat 
on enamelled iron especially is to expand tlie 
metal more than the enamel, and cause tlie latter 
to peel ofi‘. Acids find their way through minute 
invisiole pores, which exist in the best enamel j 
and when once they reach the iron, they rapidly 
spread between it and the enamel, and undeimine 
and strip it off. This kind of action is curiously 
showm by filling an enamelled vessel writh a solu- 
tion of sulphate of copper. The acid attacks the 
iron wherever poies exist, and little beads of 
metallic copper aie deposited at all such spots ; 
these beads go on growing until they are large 
enough to be very plainly seen. This is the severest 
test for trying the continuity of enamelled surfaces 
to which they can be subjected, as sulphate of 
coirper will penetrate the glaze and body of ordi- 
nary earthenware. 

The enamel of teeth is the very hard translucent 
white layer covering the working surfaces of the 
Dentine (q.v.) or ivory of the teeth of most 
mammals. See Teeth. 

Enara, a lake in the extreme north of Finland, 
with an area of 550 sq. m. and numerous islands. 
It discharges into the Arctic Ocean. 

Eliarea, formerly a kingdom of Africa to the 
SW. of Slioa, but since the last decade of the 19th 
century a district or province of Abyssinia. It is 
a land of forest-clad hills, rising beyond 8000 feet, 
with their slopes co vexed with the wild coffee- 
plant. 

Encsenia. See Commemoration. 

Encalada, Manuel Blanco (1790-1876), born 
in Buenos Aires, studied at Madiid and in the naval 
academy at Leon, and after deserting jProm the 
Spanish ranks, joined the Chilean revolutionaiy 
party, and served with distinction both in the 
artillery and in the navy. Appointed second to 
Lord Cochrane, he became lear-admiral in 1819, 
major-general of infantry in 1820, and in 1825 head 
of the army. He was for two montlis president 
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of the republic in 1826, governor of Valparaiso in 
1847-52, and minister to France in 1853-58. 
Encaustic. See Mueal Decoration, Tiles. 

Enceinte. See Fortification. 

Encephalartos. See Cycads. 

Ence]>halitis Letliargica, a laie disease 
characterised by a condition of piofound physical 
and mental lethargy. >Some degree of fever and 
constitutional dwtuibauce is usually, but not in 
vaiiably, present. The lethargic semi-consciou‘' 
condibiou of the patient may last foi days or foi 
weeks, and is not infrequently fatal. Tlie causation 
of the disease is unknown. No constant changes 
have been found in the l)rain in fatal cases. Tlieie 
is no specilic treatment for the disease. 

Eliceohalocelc, a tumom pi ejecting thiough 
the skull in one of the parts wlieie the bones aie 
incomplete in infancy, and consisting of a protrusion 
of the membranes of the brain, containing a portion 
of brain itself. In meningocele the membranes 
only project. The nio&t common situation of such 
tumours is in the middle line and at the back of 
the head. Surgical interference is scarcely ever 
justifiable, and all that can usually be done is to j 
give uniform support to the tumour, and to defend 
it from injury. 

Enehondroma is the term employed in 
Pathological Anatomy to signify an abnormal car- 
tilaginous growth. These growths most commonly 
occur in connection with the hones, but they are 
not unfrequent in some of the glandular striictmes. 
See Tumours. , 

Encina, or Enzina, Juan de la, the founder ! 
of the secular drama in Spain, was bom about 
1469, not far from Salamanca, at the university of 
which town lie was educated. He held successively 
the offices of secietary to the first Duke of Alva, 
musical director in Pope Leo X. ’s chapel at Rome, 
and piior of Leon in Spain. He died at Salamanca 
in 1534. Besides his Canaonero, a collection of poems 
which went through six editions between 1496 and 
1516, he wrote in 1521 a poor poetical account of a 
pilgrimage which he made to Jerusalem two years 
previously. But his fame rests on the fact that he 
wrote fourteen dramatic poems [Bejiresentaciones), 
half of them of a religious cast, hut the other half 
altogether secular, these last the first of the kind 
acted in Spain, in 1492. These pieces possess no 
great merit, being almost destitute of plot, and 
showing little dramatic structure or spirit. See the 
edition oy Cauete and Baohieii (Madrid, 1891). 

EnckCy Johann Franz, astronomer, was born 
at Hamburg, September 23, 1791. After studying 
at Gbttingen, he served, during the campaign of 
1813-14, in the artillery of the Hanseatic legion, 
and in 1815 in the Prussian army, as lieutenant of 
artillery. On the establishment of peace he left 
the service, and became assistant, and aftei wards 
principal astronomer, in the observatory of Seeberg, 
near Gotha, In 1825, chiefly at the instigation of 
Bessel, he was called to Berlin as secretary of 
the Academy of Sciences and director of the 
observatory. While at Gotha, the astronomical 
prize offered by Cotta was awarded to Encke by 
the judges Gauss and Gibers, for his determina- 
tion of the orbit of the comet of 1680. This led 
him to solve another problem, which had been 
proposed along with the other— viz. the distance 
of the sun. The solution, by means of the Wo 
transits of Venus in 1761 and 1769, is published 
in two separate tracts ( Die Entfernung der Sonne, 
Gotha, 1822-24). In 1819 he proved that the 
comet discovered by Pons, November 26, 1818, 
revolves in the hitherto incredibly short period 
of about 1200 days, and had been already observed 
in 1786^ 1795, and 1805. It has since gone by 


the name of Encke’s comet, and has appealed 
regularly; the period of its recurrence being 3 ’29 
years, or about years (see Comet). Encke’s 
lesearches on this subject are contained in the 
Transactions of the Berlin Academy. In 1830 he 
undertook to edit the Berlin Astronomical Almanac, 
in which he published a number of astronomical 
tieatises (separately published, 3 vols, 1866). Four 
volumes appeared of his Astronomical Observations 
at the Berlin (1840-56). He died 2d 

September 1865. See liis Life by Bruhns (Leip. 
1869). 

Enclosures. See Commons. 

Encore (‘again’), a French expiession, gener- 
ally used in England by the audience of a theatre 
or concert-room when requesting the repetition of 
the performance of a piece of music. It is not used 
by the French themselves, who, in similar circum- 
stances, exclaim his ( ‘ twice ’ ). 

Encratites. See Tatian. 

EncriniteSy fossil Crinoids, often known as 
stone- lilies. They occur very abundantly, and 
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often seem as thick in a lime.stone or niaible bed 
as straws in a corn-rick. See Crinoids. 

Elicrilinrus, a genus of ti ilobites, of Ordo\ ician 
and Silurian age. 

Encumbered Estates Court, created in 
1849 to facilitate the sale of encunihered estates 
in Ireland, and superseded by the Landed Estates 
Court in 1859, made 3457 sales, producing a sum of 
£25,190,839. 

Encyclical ( literce encycUcce ), a letter addiessed 
by the j)ope to all his bishops, condemning cuireiib 
errois or advising the Christian peojde how to act 
in legard to great public questions. It difiers fiom 
a Bull (q.v.) mainly in that the latter is usually 
more sjiecial in its (lestinatioii. The famous ency- 
clical, Quanta Cara, in 1864, by Pius IX., was accom- 
panied by a Syllabus condemning specilically eighty 
errors in religion, pliilosophy, and politics. And its 
aim was revived in that issued by Pius X. in 1907 
condemning ‘ Modernism,’ and lestoring Aquinas to 
sole and supreme authority. 

Encyclopaedia (from the Greek enhyhlios, 
‘circular’ or ‘general,’ exApaideia, ‘ discipline ’ or 
‘instruction ’ ) is in modern usage a work professing 
to give information in regard to the whole circle of 
human knowledge, or in regard to everything in- 
cluded within some particular scientific or conven- 
tional division of it. The character of such works 
has of necessity varied from generation to genera- 
tion, with changing conceptions of the scope and 
value of our knovriedge and of the mutual rela- 
tions of one department with another. An ency- 
clopaedia as such cannot rise above the general 
culture of its time ; the medieval eucyclopoedia will 
he as medieval in the distribution and perspective 
of its subjects as in the selecting and presenting 
of its facts. As knowledge has increased it has 
become more and more necessary, in order to say 
something (and the most important something) 
about everything, to he content not to say every- 
thing about anything. And while, in the 10th 
century, one laborious student might undertake to 
give the world a conspectus of all unat was of worth 
in its literature and science, a modern woik of 
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similar scope demands the co-operation of hundieds 
of intellects. The word was fiist used in the sense 
of ‘ the circle of doctrine,’ or learning (not a book), 
by Sir Tliomas Elyot in The Govcrno'Kv (1531). ^ 
Though several of the ancient philosophers of 
Greece, and notably Aristotle, carried their investi- 
gations into every department of inquiry within 
their intellectual horizon, none of them seems to 
have compiled exactly what we now call an ency- 
clopfedia. Speusippus, indeed, is credited with 
something of the sort ; but his Avorks exist only in 
fragments. The great Latin collections of Terentius 
Varro [Berum humanarum et divinarum AnUqid- 
fates and Discijplinaritm hbri ix.)^ dating from 30 
B.O., and the so-called Historia Naturcdis of the 
elder Pliny (23-79 A.D.), may thus be considered as 
the first specimens of their class. The 5th century 
saw the production of a curious and oddly written 
encyclopaedia by Mstrtianus Capella ; in the 7th, 
Isidorus Hispalensis compiled liis Originum sen 
Etymologiariun hbri £C£C, which Avas afterwards 
abridged and recast by Hrabanus Maurus. Under 
the calif of Bagdad, Alfarabius or Farabi, in the 
10th century, wrote an encyclopoedic Avork, Ihsa 
AUiliim — remarkable for its grasp and complete- 
ness ; but this has hithei to been left in manuscript 
(a fine copy is preserved in the Escurial). Vincent 
of Beauvais (Vincentius Bellovacensis), who prob- 
ably died in 1264, gathered together, undei the 
patronage of Louis IX. of France, the entire knoAV- 
ledge of the middle ages in three comprehensive 
works — Speculum Historiale, Speculum Naturale, 
and Speculum Doctrinale, to Avhich an unknown 
hand soon after added a Speculum Morale. About 
the same time Brunette Latini was engaged on his 
Livres dou Tresor ( printed in Italian in 1474, and 
in the original French in Documents intdits, 1860 ). 
The De propnetatibus rerum of Bartholomeus de 
Glanville deserves mention as being of English 
origin and highly successful in its day. Written 
about 1240, this became exceedingly popular in the 
translation (1398) l^’’ the Cornishman John Trevisa. 
In 1541 the name Cyclopfledia is fiist used as the 
title of a book by Ringelberg of Basel, and in 1559 
Paul Scalich styles his work Encyclopcedia seu orbis 
disciplinarum turn sacrarum turn profanarum. 
Among the numerous encyclopsedias of the 17th 
century it is enough to mention Antonio Zara’s 
(Venice, 1615) and Alsted’s (7 vols. fol. Heibom, 
1630), both in Latin; Moreri’s Grand Dictionnaire 
historique (Lyons, 1674), which reached a 20th 
edition in 1759 ; Hofmann’s Lexicon Unimrsale ( 2 
vols. fol. Basel, 1677; 4 vols. fol. Leyd. 1698), Avhich 
was the first attempt to bring the whole body 
of science and art under the lexicographic form ; 
Thomas Corneille’s Dictionnaire des Arts et des 
Sciences (2 vols. Paris, 1694; and most famous of 
all, Bayle’s Dictionnaire hisforique et critique (4 
vols. Rotterdam, 1697 ), which was mainly designed 
as corrective and supplementary to Moreri. This 
last appeared in several English editions generally 
more or less expurgated or modified, as in that 
issued at London ( 10 vols. fol. 1734-41 ) ; and J. G. 
de Chaufepi6 published a Nouveau Dictionnaire as 
a supplement (4 vols. Amsterdam, 1750). It was 
in the course of the 17th century that encyclo- 
pedists began regularly to employ the vulgar 
tongues for their work, and to arrange their 
material alphabetically for convenience of consulta- 
tion. Of tlie vast Bibliotheca Universale, planned 
by Coronelli to fill 45 folio volumes, only a small 
portion saw the light (Venice, 1701-6). ihe series 
of great encyclopaedic works in modern English 
mactically b^an by the anonymous Universal, 
Historical, Geographical, Chronological, and 
Classical Dictionary (2 vols. 1703), and the Lexicon 
Technicvm of Dr John Harris (Lond. 1704). 
Ephraim Chambers followed in 1728 with his Cyclo- 
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media, or an Universal Dictionary of Arts and 
Sciences (2 a^oIs. fol.), which presents a distinct 
advance in the construction of such works, the 
author endeavouring to give to his alphabetically 
aiTanged materials something of the interest of a 
continuous discourse by a system of cross references. 
A sixth edition of this popular AVork appeared in 
1751-52, and a supplement in 2 fol. vols. in 1753. 
Dennis de Coetlogon published An Universal 
History of Arts and Sciences (2 vols. fol. Lond. 
1745 ). A revised and enlarged edition of Chambers’s 
Avas published in 1778-88 by Abiaham Rees, AA^ho, 
besides incorporating the supplement AAuth the main 
body of the Avork, added a large amount of original 
matter. 

It was a French translation, by John Mills, 
of Chambers's Cyclopcedia Avhich originally formed 
the basis of that famous Encyclopedic which, 
becoming in the hands of D’Alembeit and Diderot 
the organ of the most advanced and revolution- 
ary opinions of the time, was the object of the 
I most violent persecution by the conservative party 
' in church and state, and suffered egiegious mutila- 
tions at the hands not only of hostile censors but of 
! timorous printers. So thoroughly AA^as it identified 
Avith the philpsophic movement of the time that the 
term Encyclopmiste became the recognised designa- 
tion of all attached to a ceitain form of philosophy. 
Appearing at Paris in 28 vols. between 1751 and 
1772, it Avas followed by a supplement in 5 vols. 
(Amst. 1776-77), and an analytical index in 2 vols. 
(Palis, 1780). Voltaiie’s Questions sur VEncyclo- 
idie (1770) formed a kind of critical appendix, 
a Porte’s Esprit de V EncyclopHie (Pans, 1768) 
gave a r6sum4 of the more important articles, and 
under the same title Hennequin compiled a similar 
epitome (Paris, 1822-23). Numerous editions of 
the Avhole work, more or less expurgated or recast, 
Avere issued outside of France ; and many minor 
encyelopsedias, such as Macquer’s Dictionnaire 
Portatij des Arts et Metiers (1766), BanoAv’s New 
and Universal Dictionary of Arts and Sciences ( 1 
vol. fol. 1753), and Croker, Williams, and Cleik’s 
Complete Dictionary of Arts and Sciences (3 Amis, 
fol. 1766), weie to a considerable extent quanied 
out of tlieir massive predecessor, or moulded accord- 
ing to the method expounded by D’Alembert in 
his preliminary dissertation. In 1780 a privilege 
was obtained by C. J. Panckoucke for the publica- 
tion of an Encyclopidie MHhodique, ou par Ordre 
des Matiires, Avhich was at first intended to he little 
more than a rearrangement and supplementing of 
the matter of Diderot’s Avork ; each main subject 
liaAung a separate ^dictionary ’ for itself. But its 
method was too much for it ; the scheme, though 
166 Amis, had been issued by 1832, Avas never com- 
pletely realised. 

Between 1768 and 1771 there appeared at Edin- 
burgh in 3 vols. 4to the first edition of the Encyclo- 
pcedia Britannica, Avhich Avas from the beginning 
a kind of compromise betAveen the ^ alphabetical 
and the scientific distribution of subjects. Colin 
Macfarquhar, AndreAV Bell, and William Smellie 
share the credit of the plan. Biographical and 
historical ariicles Avere first introduced in the 2d 
edition ( 10 vols. 4to, 1776-1784). The third edition 
(18 vols.) was completed in 1797 ; the fourth (20 
vols ) in 1810 ; the fifth, a mere reprint, in 1817. 
To the sixth edition (1823) Constable, the publisher, 

P refixed the well-known volume of preliminaiy 
issertations by Dugald SteAvart, Playfair, &c. 
The seventh edition, edited by Macvey Napier, was 
published by Messrs Black between 1830 and 1842. 
The eighth (21 vols. and index) appeared 1853- 
61, under the editoiship of Dr Thomas Stewart 
Traill ; and the ninth, edited by Professors Thomas 
S. Baynes and W. Robertson Smith, Avas completed 
in 24 vols. in 1875-88 (Index, 1889). This last 
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< 3 <Ufciou was * pirated ’ in Aineiica by the tiini which 
added a supplementary EncyclopcBcUa Americana 
(4 vols. 1883-89). Tlie ninth edition was reissued 
in 1898 by The Times, exactly as it stood when fiist 
pi in ted ; and with nine supplementary volumes, 
new index volume, and maps (1902-3), claimed to 
be a tenth. The eleventh in 29 volumes was pub- 
lished by the Cambridge Press in 1910-11. With 
tliiee new volumes (1922) it made the twelfth. 

Many notable encyclopfedias had meanwhile been 
appearing — the Edinburgh Encycloptedia ( 18 vols. 
lSlO-30), edited by Sir David Brewster,* Wilkes’s 
Encyclojyredia Londinensis (24 vols. 4to, 1810-29); 
EncyclopmUa Perthensis (23 vols. 1816) ; the Ency- 
clopcedia MetropoUtana ( 30 vols. 1818-45 ), arranged, 
according to a philosopliic plan by Coleridge, in 
four divisions; (1) pure sciences, (2) mixed and 
applied sciences, (3) biography and Jiistoiy, and 
(4) miscellaneous and lexicographic articles; the 
Penny Cydopeedia, edited by Charles Knight foi 
the Society for the Diffusion of Useful Knowledge 
(29 \ols., 2 supplemental, 1833-46); and the Eng- 
lish Cyclopredia (22 vols. 1853-61 ; a synoptical 
index,' 1862; four supp. vols. 1869-73), founded 
on the copyright of the Penny Cgclopoedia, but 
learianged into four divisions— viz.^ geogiaphy, 
natuial history, biography, and aits and sciences. 
In spite of the value of much of its mateiial, this 
last encyclopfedia, like Panckoucke’s vast enter- 
prise and Coleridge’s ingenious scheme, furnished 
another proof that no encyclop.'edia can well be 
thoroughly popular which is not executed on the 
plan of a single alphabet. It is partly their righl 
adherence to this method that has given their 
success to the popular German encyclopredias. 

The encyclopcedia now known as Brockhaus’s 
Koyiversations-Lexilcon, which was started by Lobol 
at Leipzig in 1796, and passed into the hands of 
F. A. Biockhaus in 1808, gave a great impetus to 
the production of similar works. It is still one of 
the most popular of German encyclopanlias (new ed. 
17 vols. 1908-10). Its principal rivals aie Pierei’s, 
and Meyer’s Komersations-Lexihon. The former 
( 1822-3^ 26 vols., with 14 supplemental vols. 1840- 
56 ) reappeared in 12 vols. m 1888-93 ; while the 
latter has become in completeness and compression 
the best work of its kind ( 1st ed. 15 vols. 1857-60, 
with yearly supplements ; 7th ed. 12 vols. 1924 
et seg, ). In all a free use is made of maps, tabular 
conspectuses, woodcuts, and lithographic illustra- 
tions. The Brockhaiis Lexikon became the basis 
or model of encyclopjedias in most of the civilised 
langua^’es of Europe — Spanish, Italian, Danish, 
Swedish, &c. — amongst those in English Bncyclo- 
pcedia Americana ( 14 vols. 1829-46 ) ; lifeic American 
Oyclopcedia (16 vols. 1858-64), edited by Ilipley and 
Dana (new ed. 16 vols. 1873-76); and Chamberses 
Encyclopaedia (10 vols. Edin. 1860-68, edited by Dr 
Andrew Findlater; new ed. recast and rewritten, 
10 vols., edited by Dr David Patrick, 1888-92, and 
revised from time to time; new ed. 1922 etseqi). 
Others are the Earmsworth Encyclopaedia (8 vols. 
1905), prepared by Messrs Nelson, and reissued as 
Nelsoms in America (12 vols. ) and in Britain ( 25 vols. 
1911-12); Johnson’s Ilhistrated Universal Cyclo- 
paedia (4 vols. N.Y. 1874-78 ; new ed. 8 vols. 1890- 
95 ) ; the ( American ) International Encyclopaedia 
( 1884 ; partly based on Chambers’s ; new ed. 1922) ; 
the Grlobe Cyclopaedia ( 1879 ) ; the Nationcd Encyclo- 
paedia; Blackie’s Modern Cyclopcedta, 

Notable modern^ French works are Pierre La- 
lousse’s Grand Dictionnaire du XIX^ sikXe (15 
voh. 4to, 1866-76, with three supplements) ; Le 
Nouveau Larousse (7 vols. 1901-4); and Berthelot 
and Dreyfus, La Grande Encyelopidie (31 vols. 
4to, 1886-1903). 

Among all European encyclopaedias (and a few 
-only have been mentioned ; for eveiy leading lan- 


guage could furnish a list) one stands out as a 
unique example of protracted production. A detect 
mherent in the constitution of every large encyclo- 
paedia brought out in successive volumes is that, as 
regards liteiatuie and the progressive sciences, the 
earlier portions aie passing out of date before the 
later portions have come into existence. This 
chaiacteristic is almost caricatuied in the famous 
Allgcmeine Encyclopadie der Wisscnschoften nnd 
Kmiste^ which was originally undei taken by Pro- 
fessors Ersch and Gruhei in 1818, continued slowly 
to appear in three se^elal sections of the alphabet, 
and remains incomplete. There have appeared 
some 170 parts, many of them containing the most 
elaborate monograidis on individual subjects to 
be found in literature. An encyclopaedia of the 
sciences to extend to perhaps 1000 volumes, in 
40 sections, systematic, not alphabetic, was begun 
in 1910 under the editorship of Professor Toulouse. 
A copy of the great Chinese cyclopiodia in 5020 
Chinese volumes (6109 general headings), printed at 
Peking in 1726 by command of the Emperor Kang- 
Hi, 1 eached the British Museum in 1878. The Great 
Standard of Yung Lo, an encyclopaMlia begun in 
1408, and extending to 11,100 vols. (each 1 J inches 
thick), perished, with the liliraiy that contained it, 
in the attack on the legations* at I'eking in 1900, 
the only other copy having been destroyed by fire 
in Nanking in 1644. A few volume.s sunive. 

An attempt to remedy the defect of proti acted 
production has frequently led to the issue of supple- 
mental volumes, planned so as to bring up the 
earlier articles to the same time-level as the later 
articles (notably Brockhaus’s, Meyci’s, and Apple- 
ton’s American Cyclopcedia), 

In contrast with the larger encyclopasUas nmy ho 
mentioned the modei n attempts to boil down the 
circles of the sciences into poi table foim, as in 
the abridgments (in 1 to 3 vols.) of Brockhaus 
and Meyer. Similar productions are Bee ton's Dic- 
tionaries and seveial ‘Young Folk’s ’ Encyclopgedias, 
English or American. 

The modified term ‘cyclopaedia’ is sometimes 
used in the same sense as oncyclopa*dia, and some- 
times restricted to a work dealing with one subject 
— for which encyclopaedia is now also in use. Thus 
the Encyclopaedia Biblica (4 vols. 1899-1903) deals 
with Biblical and theological sulrjects, as the 
Hauck-Herzog Ecalencyklopiadle (22 vols, 1906-9) 
does with theology. There are also a great Catho- 
lic Encyclopaedia (15 vols. and supplement, 1907-22) 
and o^JewishEnayclopcedia ( 12 vols. 1900-7 ), encyclo- 
paedias of law, medicine, &c. The Teacher* s Mi cy- 
clopaedia (1911) deals with educational matters, and 
there is an Encyclopaedia of lldigion and Ethics 
(1908 et seq.), edited by Dr Hastings. But many 
j such works— e.g. Hastings’s Dictionary of the Bible 
(5 vols. 1898-1904), a Dictionary of Political Econ- 
omy (3 vols. 1894-98 ; new ed. 1923 etseq,)^ edited by 
Sir R.H.I.Palgrave, €indQToye*sDiciio7iaryo/Music 
(4 vols, 1878-90 ; re-edited in 6 vols. by J, A. Fuller- 
Maitland, 1904-10) — even when equally comprehen- 
sive in scope, are content with the less lofty title. 

Encyclop^distes, a group of French philo- 
sophes of the 18th century, leaders in the en- 
lightenment, believers in reason, with deistic or 
materialistic tendencies, enemies of ecclesiastical 
absolutism, so called from tbeir connection with 
Encyclopedic (see ENCYCLOPAEDIA) of Diderot 
(q.v.) and D’Alembert (q.v.). See also Bxjffon, 
Grimm (F. M.), Holbach, Rousseau (J. J.), and 
Morley’s Diderot and the Encyclopaedists. 

Encystment, in biology, is the fonnation of a 
resistant sheath on passing into a resting stage. 
See Cell, and for examples Amceba, Gregarinida. 

Eildecott9 John, colonial governor of Massa- 
chusetts, was horn at Dorchester, England, in 
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i5S9, and landed as manager of the plantation of 
Naumkeag ( Salem ) in 1628. Giving place in 1630 
to John Winthrop, he headed a sanguinaiy expedi- 
tion against the Indians in 1636, was deputy- 
governor in 1641-44:, 1650, and 1654, and goveinor 
in 1644, 1649, 1650-53, and 1655-65. Endecofct was 
an austere Puiitan, choleiic, benevolent, and brave. 
He died at Boston, 15fch March 1665. 

Endemic (from Greek m, ‘among,’ and demos, 
^people’), a tenn applied to diseases which 
affect numbers of peisons simultaneously, in such 
a manner as to show a distinct connection with 
certain localities. Endemic diseases are usually 
spoken of as contrasted with Epidemic (q.v.) and 
Sporadic (q.v.). The term endemic indicates that 
the disease affects habitiialljr, in greater or less 
numbers, the population within certain geogiaplii- 
cal limits ; while a disease is called epidemic when 
at times it breaks out and spreads without leference 
to locality ; and, on the other hand, it is regarded as 
sporadic if it occurs in isolated cases only. Many 
diseases which are capable of transmission fixini 
one human being or one animal to another are at 
times epidemic, for longer intervals endemic, and 
at times are kept in existence only by the occur- 
rence of occasional or sporadic cases. For example, 
cholera and plague, which at times have swept 
across Europe in devastating epidemics, are con- 
stantly endemic in certain cities of India. Small- 
pox, which at the present day is endemic in many 
arts of China, has, in the past, at frequent times 
roken out in serious epidemics. The disease 
known as cerebro - spinal meningitis is at times 
•epidemic among troops or in certain districts, and 
again for long periods occurs only at rare intervals 
in scattered sporadic form. • 

The causes which make a disease cling to certain 
localities in endemic form, or which effect its change 
fiom endemic to epidemic character, are vaiious. 
Not all endemic diseases are transmissible from 
peison to person. Some peculiarity of the soil or 
water or the amount of sunshine may render a 
disease common among a ceitain people or in a 
given valley, while others a little way off are 
immune. 

Goitre is one of the most marked examples of 
endemic disease occurring here and tlieie all over 
the world, usually in deep valleys and on elevated 
plains — eg. in Derbyshire, in Switzerland, and in 
the Himalayas — while localities not far i-emoved 
from these are free. The cause has been assigned 
to the drinking of water rich in magnesia and 
lime, but this 'theory will not explain the fact 
that similar water is constantly drunk in many 
distiicts free from the disease. Devonshire colic 
is an old example of endemic disease bi ought on 
by mineral poisoning in certain districts, in this 
•case due to lead occurring as an impurity in cidei. 
Similar endemic diseases due to the habits of life 
followed in certain areas are found in the lead- 
poisoning of the Staffordshire earthenware workers 
and the ‘ grinder’s phthisis ’ of the Sheffield cutlei-s 

In other cases the endemic character of the 
malady is determined by the presence of some 
insect which conveys the material of the poison. 
Malaria, yellow-fever, and sleeping sickness belong 
to this latter group of endemic diseases, and in 
these instances the occurrence of the disease is 
sharply limited to certain woods, swamps, river 
valleys, or tracts of country infested by the par- 
ticular species of insect. In the case of malaria 
the poison causing the disease is of a protozoan 
nature, and is carried by the Anopheles mosquito, 
in the hotly of which it undergoes development. 
Yellow- fever, due to a poison of undetermined 
nature, has been proved to be transmitted from 
sick to healthy by the Stegomyia mosquito. Both 
of these diseases are eradicable or controllable by 


measnies directed against the mosquito, such as 
diainage of swamps, removal of decaying vegeta- 
tion, and the like. It is by these means that the 
Panama Canal Zone, foimerly the home of these 
diseases, has been rendeied habitable by the white 
man. 

Still other diseases are limited in their distri- 
bution because the disease is common to man and 
some lower animal, such as the house rat in the 
case of plague; the disease theiefoie may be 
limited to paiticular distiicts or even quaiters of 
a city wheie these animals inhabit, and the sudden 
development of an epidemic character in the disease 
may be due to migrations of the affected animals. 
A similar relationship between man and animals 
explains the fact that many diseases due to animal 
parasites are endemic in limited aieas. 

Leprosy, and in a less degiee tuberculosis, are 
examples of chronic disease of microbic origin which 
are of greater frequency in some parts of the globe 
than others. Thus lepiosy, while practically un- 
known in Britain, France, and Germany, is endemic 
in Norway, Southern Russia, and Turkey, and is 
still moie common in tropical countiies of the 
East. In the case of this disease, the reason why 
it should he endemic in some places and not in 
others is still undetei mined. 

Eilderby Landy on the Antarctic Circle, near 
the middle of the ‘Endeiby Quadrant’ (0® to 90“ 
E, long ), was diseo\ered by John Biscoe in 1831, 
on a whaling voyage, and named in honour of his 
employer, Samuel Enderby, an adventiiioiis London 
merchant, grandfather of Cliinese Gordon. His 
fleet erf whalers hist lounded the Horn, and actually 
opened up the Southern Ocean, discovered the Auck- 
land Islands, and carried the first batch of convicts to 
Botany Bay. Biscoe, fiom stress ofweathei and ex- 
treme cold, could not appioach Enderby Land within 
20 or 30 miles, and was thus unable to say whethei 
it was an island or a strip of continental coast. 

Endicott, John. See Endecott. 

Endive {Cichorium Endima), an annual or 
biennial plant, of the same genus with Clncory 
(q.v.), has been in cultivation since classic times 
as a garden vegetable, its blanched leaves being 
much used as a salad. The green-curled variety is 
the staple one, the white- curled is good for summer 
and autumn, and the broad -leaved is^ used for 
stew^^s and soups. In Britain the seed is usually 
sowm from the middle of May to the end of June, 
and by a little caie and piotection plants may he 
kept fit for use throughout most of the winter. 

Endlicher, Stephen Ladislas, a systematic 
botanist, was bom at Piessburg, 24th June 1804. 
He was destined for the priesthood, but in 1827 
commenced botanical and linguistic studies, and 
in 1840 he became professor of botany in Vienna, 
Much disturbed by the events of 1848, he fell into 
melancholy, and in 1849 put an end to his own life. 
His Genera Flantarum (1836-40) has had great 
influence on succeeding botanists. 

Endocarditis* disease of the internal surface 
of the heart, lesulting in the deposit of fibrin upon 
the vaUes. See Heabt (Diseases of). 
Endocaiip* See Fruit. 

Endocrine Glands, or Ductless Glands, 
are organs of internal secretion. See Glands, 
Hormones, and ax tides on the various glands. 
Endoderm. See Embryology. 

Endogamy. See Marriage. 

Endogen* Lindley’s disused name for Mono- 
cotyletlons (q.v.). See also DICOTYLEDONS, 
Bark, Dragon-tree, 

Endomorph) a mineral inclosed within anothei*, 
the latter being a perimorph. Such inclusions 
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aie very coinmon m the constituent minerals of 
tcrystalline schistose and igneous rocks. 

Endophagy. See Cannibalism. 

Endosmose. See Osmose. 

Endy'miony a youth in Greek Mythology, cele- 
brated for his perpetual sleep on Mount Latmos, 
in Oaria. His beauty warmed the cold heart of 
Selene ( the moon), who came down to kiss him and 
lie by his side. Different reasons were given foi 
his sleep, the most general as well as the most 
poetic being that Selene had sent him to sleep that 
she might kiss him witliout his knowing. The story 
inspired the fresh fancy of the young Keats, who 
shaped it into an imperishable poem 
Enema. See Clyster. 

Enemy. According to the doctrine of the civil 
law, as formulated by Ulpian (Digest, 49, 15, 24), 
those only are enemies ‘ who liave publicly declared 
war against us or we against tliem.’ In the earlier 
ages of the Homan republic such a declaration was 
most solemnly made to the foreign state by the 
feaiaUSi a college of priests who acted as guardians 
of public faith, and was attended by elaborate 
religious rites. The various ceremonies accom- 
panying the declaration ot war are described by 
Liivy (book i. 24). So now, in order to constitute 
an enemy, there must exist between duly organised 
governments a state of war, the commencement of 
which must be preceded or accompanied by some 
form of public declaration. The most authoritative 
statement of the existing law is contained in the 
rules formulated at The Hague Convention in 1907, 
which provide that hostilities * must not coiymence 
without a previous and explicit warning in the 
form of either a declaration of war, giving reasons, 
or an ultimatum with a conditional declaration' of 
war ; * and that * the existence of a state of war 
must be notified to the neutral powers without 
delay, and shall not be held to affect them until 
after the receipt of a verification, which may, how- 
ever, be given by telegraph.’ In the Great ^Yar 
these rules of The Hague Convention were observed 
by the belligerents, although hostile acts are 
alleged to have been committed by both French 
and German troops before war was formally de- 
clared. These rules do not excl ude a surprise attack, 
for they do nob prescribe that any period of time 
shall elapse between the notification and the com- 
mencement of hostilities. Wliere a conditional 
declaration of war is made by presenting an ulti- 
matum to be accepted within a given time, a state 
of war commences on the expiry of the time men- 
tioned, if the demands of the ultimatum aie nob 
accepted. 

The commencement of war immediately affects 
the position of the citizens of the belligerent states. 
The principle is that the subjects of an enemy 
state ai'e themselves enemies. The right bo recover 
debts from, and the liability to be sued by, enemy 
subjects are suspended during the war. Com- 
mercial intercourse with the inhabitants of the 
enemy country is prohibited, and, under the law 
of Great Britain, such intercourse, except with the 
license of the crown, is illegal. In ancient times 
the property of alien enemies residing within the 
hostile state might be confiscated, and their persons 
could be_ seized. But the usage of nations for a 
long period has mo lifted this stern rule of the^ 
ancient law. It is provided in Magna Charta 
that, upon bhe_ breaking out of war, foreign mer- 
chants found in England, and belonging to the 
country of the enemy, should be ‘ attached without 
harm of body or goods ’ until it should be known 
how English merchants were being treated in the 
country of the enemy ; * and if onr merchants,’ 
says the charter, *be well intreated, then theirs 
shall be like.’ The statute of staples, 27 Edw. III. 


chap. 17, made a still more liberal and precise 
enactment in favour of such foreign merchants le- 
siding in England Forty days were allowed them, 
after the proclamation of war, to remove from the 
kingdom themselves and their goods, and if by 
reason of accident that time were^not enough, forty 
days more were to be conceded to them. Modeiii 
usage allows to alien enemies, who aie not com- 
batants, either active or leseivists, in the enemy 
forces, a reasonable time to withdraw from the 
territoiy of the hostile state on the outbieak of 
wai Enemy subjects who are permitted or com- 
pelled to remain in the territory of the belligerent 
state may have le&tiicbions put upon their freedom. 
Thus by the Aliens Hestriction Act, 1914, and the 
Orders in Council made under that act, many re- 
strictions were imposed during the lecenb wai on 
enemy subjects resident in this country. These 
restrictions took vaiious foims, such as inteinnient, 
registiation and sui veillance, removal from specified 
districts, and prohibitions against the possession of 
certain articles, ranging fiom fireaims to pigeons 
and cipher codes. The old piactice of confiscating 
on land the property of enemy subjects, whether 
resident in the territory or not, is obsolete. 

In determining ‘ enemy ’ character there are two 
tests, the national and tlie tenitorial. When the 
question is as to a man’s personal rights— e.g. 
whether he is liable to be interned, or whethei he 
may live in a prohibited aiea — the main test is 
nationality. On the other hand, when the ques- 
tion is as to his rights as a jiarty to a contract or 
as a litigant, the main test is territorial, that is 
to say, the place in which he resides or carries on 
business. If he is voluntarily resident, oi carries 
on business, in enemy tenitory, he is an alien 
enemy for purposes of trade and litigation, what- 
ever iiis nationality may be. The question as to 
the circumstances in which an enemy charactei is 
to be attributed to a corporation received much 
consideration during the recent war. A coijioia- 
tion or company facie takes its national 

character from the country in which, and under 
wdiose laws, it is incorporated ; but the judgment 
of the House of Lord.s in Daimler Co,, 1016, 2 
A.C. 307, established that, if the agents of a 
company or corporation, or the persons who aie 
de facto in control of it.s affairs, are ‘enemies,’ 
the company or corporation is in the position of 
an enemy. The national status of individual 
shareholders does not of itself affect the national 
character of the company ; hut the enemy status 
of individual shareholders and their conduct are 
elements to be considered in cletei mining whether 
the agents of the conqiany arc in fact adhering 
to, taking instructions froi’n or acting inu’er the 
control of, enemies. 

In moilern times certain general rules have been 
laid down for the purpose of regulating the rights 
of offence and defence, and setting limits to the 
violence permissible against enemies. In 1874 an 
international conference held in Brussels devoted 
much time to the elaboration of rules for military 
warfare. The most authoiitative statement of the 
existing rules on this subject is contained in the 
‘regulations’ annexed to The Hague Convention 
of 1907, which amended the provisions of the 
Declaration of Brussels and of the Convention of 
1899. The laws of war, as there enunciated, 
prohibit, inter alm^ the use of poison or poisoned 
weapons; the killing or wounding of an enemy 
who has surrendered ; the use of arms, projectiles, 
or substances likely to cause unnecessary suffer- 
ing ; and any destmction or seizure of enemy 
propel ty not imperatively called for by military 
necessity. Any compulsion of the population of 
occupied tenitory to take part in military opera- 
tions against their country is forbidden ; and 
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neibher requisitions in kind nor services can be 
demanded fioni the inhabitants, except for the 
needs of the army of occupation. The Hague 
regulations, while recognising military necessity 
as a legitimate element for consideration, weie 
intended to prevent a belligerent from having le- 
coui-'se at disci etion to such a plea The Geiman 
Official Instructions on the usages of war on land, 
however, treated The Hague i eg illations with scant 
1 aspect, and set up military necessity as the 
governing factoi in the operations of war. (These 
Insbi actions are translated, with a critical intio- 
duction, by J. H. Morgan — suh nom.., The German 
Wa7'-Book.) In the Gieat War the application of 
the military usages laid down by Germany in these 
Official Insti actions aroused the indignation of the 
civilised world. 

Experience during the recent war has demon- 
stiated that the international code of rules, which 
seeks to control, and impose limitations on, the 
conduct of military operations, is the weakest part 
of international law. The existence of iiiles, which 
aie not obseived and cannot be enforced, only 
selves to discredit the law. A renewal of the 
attempt to establish lules for the control of hos- 
tilities cannot be more successful in the future 
than it has been in the past, unless unity of inter- 
national action is secured and an effective sanction 
is round for the enforcement of rules which are 
foi Ululated by international agreement. The ap- 
plication of science to warfare, the progress of 
invention, and the increasing efficiency of airciaft, 
submaiines, bombs, poisonous gases, and other 
instrun ents of destruction, will inevitably lender 
war in future more intolerable than it has been in 
the past. The very nature of war is altering ; for 
war tends more and more to become nob merely 
a conflict between opposing armies or navies, bub 
a contest in endurance between the whole organised 
societies of the belligerent states. It seems certain 
that, if wars are permitted to continue, the suffer- 
ings of the civilian populations from blockade, 
bombardment, and other military operations will 
be vastly greater even than those undergone in the 
Lute war. The hope of mankind lies not in devising 
1 iiles for controlling the methods of waifare, but in 
founding an international order which will prevent 
the recurrence of war between civilised states. For 
other information on the rules and usages of war, 
refeience is made to the articles Contraband of 
War, Blockade, Neutrality, Prize, Prisoners 
’OF War, Geneva. 

Dnergumeii. See demonology. 

Energy# The term energy as applied to a 
material system is used to denote the power of 
•doing work which is possessed by that system. 
There is no manifestation of energy apart from 
matter. In consequence of this, matter is some- 
times defined as the vehicle or receptacle of energy. 
A bullet projected vertically upwards possesses a 
great amount of energy ; it can do work m over- 
coming obstacles to its motion. But the higher it 
rises the less resistance can it overcome; and at 
last, having reached the greatest height it can 
attain, it seems incapable of doing work. Yet it 
is not really incapable of doing work. It will 
gradually acquire speed in the downward direction, 
-and will finally (the resistance of the air being 
neglected) reach the ground with the same speed as 
it nad at first, and is thus capable of doing the 
‘Same amount of work. Therefore, when at its 
highest position and seemingly incapable of doing 
work, it really possessed energy as at first. Hence 
we are led to recognise two leading types of energy 
— energy of motion and energy of position; or, as 
they are usually called, kinetic energy BXidipotential 
'energy. We have many examples in nature of 


both types. Currents of air or of water possess 
kinetic energy ; a stone resting on the brow of a 
cliff, and water at the edge of a fall, possess potential 
energy. 

But although energy may be classed under one 
or other of these two types, there aie many forms 
in which it is manifested. There is energy oi 
visible motion and energy of position in visible 
arrangements of bodies, as in the bullet moving 
up\yards or downwards, or at rest at its highest 
position. A bent spiing evidently possesses 
potential energy. An oscillating pendulum possesses 
alternately kinetic energy and potential energy. 
At the extremity of its swing the energy is entirely 
potential ; at the middle of its range the energy is 
entirely kinetic; at intermediate positions it is 
partly of one kind, partly of the other. Heat 
IS another form of energy. The particles of a hot 
body are in rapid motion, and the hotter the body 
the more rapid is the motion. The motion is on an 
invisibly small scale, but it can be communicated 
to other matter in such a way as to produce visible 
motion. Thus the invisible motions which con- 
stitute heat aie applied in the steam-engine or air- 
engine to produce visible motion of a piston, and so 
to perform mechanical work. When Heat (q.v.) 
becomes latent in a body, part at least of the eneigy 
is spent in overcoming molecular forces, and the 
relative distances of the molecules of the body are 
altered; and so we have potential energy stoied 
up in the molecules. Again we have the so-called 
radiant energy — energy propagated by; means of 
imdulations through the ether. This includes 
light as well as radiant heat, the two diffeiing 
merely as regards wave-length. So also it in- 
cludes the electro- magnetic waves recently exjieri- 
mentally demonstrated by Hertz, the wave-length 
of which may be^ many feet, or even miles; instead 
of of an inch as in orange-coloured light. 
Vibrations in the particles of a hot or luminous 
body are communicated to the ether, and pio- 
pagated by wave-motion through it at the rate of 
186,000 miles pei second. In the ether, therefoie, 
the energy is paitly potential, paitly kinetic (see 
Ether). Theieisalso energy of chemical sepaia- 
tion. Carbon and oxygen combine in the burning 
of Oldinary fuel, and the energy which they contain 
in their sepai-ated state is used to produce 
mechanical work, as in the steam-engine ; and in 
the explosion of gunpowder visible energy of 
motion is produced even more directly from the 
energy of chemical separation of the constituent sub- 
stances. We have also potential energy of electrical 
separation^ for if two conductors be charged with^ 
electricity, one positively and the other negatively, 
an attraction between them becomes apparent. 
In approaching each other the charged bodies 
can be made to do work. Again, when we have 
electricity in motion in a conductor, we have 
another means of producing work. The current of 
electricijjy produces heat and also tends to produce 
motion of other conductors in which electric 
cuiTents flow. The attraction or repulsion between 
magnets can also be made to produce work, and so 
also we can get^ work from the mutual action 
between magnetised bodies and conductors in 
which electric currents flow. ^ 

Thus we see that energy may be manifested to 
us in a number of different forms ; but as we do 
not yet know the ultimate nature of matter or of 
electricity, we cannot assert that the^ forms^ which 
we have just considered are all essentially distinct. 
It is not impossible that the energy of chemical 
separation is due to electrical separation, or that 
energy resulting from magnetisation is due to 
motion of electricity. 

In the above remarks we have spoken not only 
of the production of work from energy, but of the 
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production of one form of energv from another, and 
of the pa&sage of potential energy into kinetic 
energy. Tliife change of eneigy from one form 
to another is known as the i.v<xnsfoTii)iotiOH> of 
Energy, and distinguishes it from matter. While 
matter is passive or inert, energy is continually in 
process of transfoimation— indeed we are cognisant 
of eneigy only in virtue of its change. We should 
never know that a moving cannon-hall possessed 
eneigy if we did not see its destructive ettocts ; wo 
should never know that electrified clouds possessed 
energy did we not see damage done hy lightning 

Of the transformation of energy a few examples 
must suffice. We cause carbon and oxygen to 
combine in the furnace of a steam-lioiler, or 
liydiogen and oxygen to combine in the cylinder of 
a gas-engine. This produces invisfiile motion of 
mmecules, which in turn produces visible meehaiucal 
motion of the piston and connected mechanism. 
This motion may be communicated to a ‘ dynamo,’ 
causing conducting wires to move in a magnetic 
field. Thus electnc cuiTents are produced in the 
wires. These currents may produce^ lieat in, and 
cause radiation from, a highly resisting carbon 
filament. Or they may produce magnetic effects, 
and finally mechanical motion, in a motor. Thus 
energy may be applied by means of the dynamo 
and motor to the production of mechanical woik 
in a place where it would not he easy to use an 
engine directly. 

In the case of the telephone, the condensations 
and rarefactions of the air (which produce hoimd 
when they impinge on the car) cause vibrations of 
the telephone diaphragm. As this motion occnis i 
in the near neighbourhood of the pole of a magnet, 
electric currents of varying intensity and diiection 
are produced in a coil of wire surrounding the 
pole. These currents pass round the magnet of 
the receiving telephone, and produce magnetic 
effects similar to those occurring at the sending 
instrument. Therefore similar mechanical ettocts 
are caused, and so like sounds are heard. 

In the voltaic battery energy of chemical separa- 
tion is transformed into energy of current electricity. 
The electrie cuiTent may be passed through slightly 
acidulated water. The water is thus broken u}) 
into its constituents, so that energy of chemical 
separation is again obtained. 

Many other examples of the transformation of 
energy miglit be given, but it is sutticient to 
remaik that any fonn can be directly or imlirectly 
transformed into any other form. A matter of 
greatest importance to us is the determination of 
the sources or source from which ultimately we 
derive mechanical work. The work obtained fiom 
animal labour is derived from the chemical energy 
of the food supplied to the animal. This food is 
vegetable food either actually or ultimately; for, 
even if it be actually animal, the energy of such 
food is ultimately traceable to the veget^le world. 
Now all vegetables grow by means of solar 
radiation, which decomposes carbonic acid in their 
tissues, so that energy obtained from animal labour 
is obtained actually from the sun. And if we use 
fuel in an engine, the energy of the fuel is in the 
same way due to the sun. If we use "wind-power 
drive our machines, the energy is also solai*, for 
it is tlie sun which causes the atmospheric cur- 
rents. So also the work obtainable from moving 
water, except in the case of tidal currents, is due 
to the heat radiated from the sun. Thus the 
sun is the great source of our energv; and, if 
he ceased to supply us with it, we couM no longer 
l)roduce work, except indeed in so far as he has 
already supplied us with a store in potential forms. 

We_ have already stated that tne eneigy of a 
material system m sometimes exhibited in one 
form, sometimes in another, but this statement 


may be greatly extended. If no eneigy leaves the 
system, and if no new eneigy enters it, the quantity 
whicli disappears fiom one loini loaiipeins entirely 
in another. This is known as the i>unciple of the 
Coiucr ration of Encrg}f, Jn the case of the bullet 
proiected upwards, the potential eneigy in the 
highest position would be the exact e<iui valent of 
the oiigiiicil kinetic energv, h none weie communi- 
cated to the ail oi other liodies. The .same would 
hold in the case of the pendulum, if no eneigy weie 
given fiom the sy&tem to the ail oi tlie siqipoi’t- 
iiig arrangement. [At one time the (‘xpiession 
coiisei ration oi force was used instead of conserva- 
tion of energy, hut the word ‘lorce’ meant then 
what we now call ' eneigy.’ The conservation of 
force, as we now use the word, moans something 
totally different. See Fokck.] 

The law of conservation of energy may be stated 
as follows : The total amount^ of eneigy in a 
mateiial .system canno^ be vuiumI, ])iovi(led the 
system neither paitswith eneigy to other bodies 
nor leceives it fiom them. This law is ineiely a 
generalisation from obsei ved facts ; a single known 
exception would cause us to ahaudon oi modify tlie 
statement. But the amount of positive pi oof in 
fav’our of the law is now exceedingly gieat, per- 
haps the stiongest iiioof being aiibnksl liy the 
accuiacy of scientific picdictious foumli'd upon the 
assumption of its tnith. As an example, we may 
refer to the prediction of the loweiing of the froez- 
ing-])oint of water by pressure. Tlui ass<‘ition of 
thepiincijdeof cousei ration of cmngy is (‘(piivaleiit 
to a denial of the po.ssibility of the ‘ Tei petual 
i Motion’ (q.v.). 

In a scholium to his third law of motion, Newton 
asserts that *if the action of an external agoutis 
estimated by the pioduct of its fou'c into its 
vcdocity, and the leaotiou of the resistance in the 
same ww by the iiroduct of the vehxdty of each 
part of tlie system into the resisting force, arising 
tiom friction, cohesion, weight, and ac(‘eleration, 
the action and leaction will b<* eipial to each othoi, 
w’hatever be the nature ami motion oi the svsteiii.’ 
Now the product of a force into the \(do<‘ity pio- 
iluced by it is simply the late at which the foice 
does %v()rk. Hence, a.s w'as fiist iMiiutml out hy 
Thomson and Tait in their \vork on Natuial Philo- 
sojiliy, this statement of Ne\vton’.s is almost a com- 
plete statement of the princii>le of cousorv atiou of 
eneigy. Newton did not know what becomes of 
w'ork spent in overcoming friction; he believed 
that it disappeared from the system. Had he 
knovvn that it was converted into* an <‘\a(‘t equiva- 
lent ill the form of heat, his statement would have 
lieen complete. It wm not until long after New- 
ton’s time that Heat (q.v.) was recognised to he a 
form of energy. The experiments of Rumfoid and 
Davy first led to this lesult. llumfoid’s experi- 
ments were made in 1798 and 1799, on the wmrk 
done, and the heat produced, in tlie boring of 
cannon. He concluded that heat must lie due tes 
motion. Davy’s experiimmts on the melting of ice 
by friction w'-ere also nnule abriut the same time, 
but it was not until 1812 that he came to the con- 
clusion that ‘ the immediate cause of the pheno- 
menon of heat is motion, and the laws of its 
communication are precisely the same as the law's 
of the commturioatioa of motion.’ From data given 
by Rumford, it may be calculated that 940 foot- 
pound of work are necessary to jiroduce heat 
sufficient to raise the temperature of one pound 
of water by i® ^ F,— -tlie foot-pound being the 
work done in raising a pound tlirough one foot 
against cavity. The researches of Golding 
and Joule, liowever, liave given a far better 
determination of the mechanical equivalent of 
heat ; and Joule’s experiments, especially, extend 
to many forms of energy, ana prove theii exact 
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equivalence. His experiments on the heating of 
water by fiiction gave results varying from 770 to 
774 foot-pounds as the mechanical equivalent of heat. 
His final result was 77*2, tlie possible error being 
much less than 1 per cent. Many indiiect methods 
have also been used by Joule and otheis. Thus, 
the mechanical equivalent may be diiectly deter- 
mined by observing the quantity of heat developed 
during the passage of an electric current of known j 
intensity tnrou^i a conducting wire of known 
resistance. The lesult for heat being assumed, it 
is easy to find the work-equivalent of other forms 
of energy. Thus, we can determine the equivalent 
in work of the energy of chemical separation — e.g. 
by dissolving zinc in sulphuric acid, and observing 
the heat developed. If the zinc be dissolved in a 
voltaic cell which is producing a current, heat is 
evolved in the various parts of the circuit in pro- ; 
portion to their resistance. Thus, by placing in 
the circuit a wire of gieat resistance, almost all the 
heat will be developed in the wire, and so may 
readily be measured. Again, by making the cur- 
lent produce work through the agency of an 
electro-magnetic engine, the work may be directly 
measured, care being had to take account of energy 
lost in the process by friction or otherwise. Less 
heat is devmoped in the circuit in proportion as 
the work done is greater, the total energy being 
constant. So, by expending work in driving a 
magneto-electric machine, we may find the woik- 
equivalent of electric eneigy. As the electiic 
energy ultimately becomes heat, Joule used this 
method in one of his determinations of the quantity 
of heat produced from a kno^vn amount of work. 

We have seen that we can neither increase nor 
diminish the total quantity of energy in the uni- i 
verse, while any one form of it may be changed 
into any other ; but we have made no inquiry as 
to wheLlier or not all forms are equally transform- 
able. The question is obviously of vital import- 
ance to us ; for, if one form be less tiansfoimable 
than the lest, when we change any other kind into 
this one, w’e shall not be ^le completely to re- 
transform it. Thus there will be a tendency for 
all forms to be i educed to this more permanent 
form, and we shall not be able so readily to obtain 
mechanical work from it Lord Kelvin fiist pointed 
out that there is in nature a universal tendency to 
this Dissipation ( or, as it has since, and perhaps pre 
ferably, been called Degradation) of Energy, The 
final form which all energy tends to take is that of 
heat. But heat tends continually to diffuse so as to 
equalise tempeiature ; and, when there is no differ- 
ence of temperature between the source and con- 
denser of a neat engine, no work can be obtained 
from it, for the amount of work which can be obtained 
from a given quantity, H, of heat (see Thermo- 
T - T 

DYNAMICS) is JH — T and T^ being the 

absolute temperatures of the source and condenser 
respectively, while J is the mechanical equivalent 
T 

of heat. Obviously JH is the quantity of energy 

lost for useful purposes so far as this engine is con- 
cerned. This show^s that all the amount of heat 
supplied cannot be transformed into work, unless 
the condenser be at the absolute zero of temperature. 
If we take as our source of heat in one case a cubic 
foot of some metal at a given absolute temperature, 
and in another case two cubic feet of the same 
metal containing together the same quantity of 
heat as the one cubic foot formerly contained, and 
therefore at half the temperature provided the 
specific heat be constant, it is obvious, from the 
above expression, that twice as much heat %vill be 
lost in the second case as in the first. Hence, we 
see that heat at low temperature is much less use- 


ful than the same quantity of heat at high tempeia- 
tuie. And a corresponding statement is true for 
other forms of energy. Thus, if we have two 
Leyden jars alike in every respect, and chaige one 
with a ceitain quantity of electricity, we can get a 
ceitain amount of work from the arrangement, 
which is made evident by the loudness of the 
sound and the brightness of the flash on dischaige. 
But if we fiist divide the oiiginal charge betw'een 
the two jars, and then discharge them, w^e can only 
get half the amount of energy. The leason is that 
the potential is only one-half of w'liat it w^as in the 
first case ; and the highei the potential of a given 
quantity of electiicity is, the greater is the amount 
of work it can do, just as the usefulness of heat 
depends upon temperatuie. In fact, if Y be the po- 
tential of the chaige E in the fiist case, J VE is the 
energy; but in the second case the chaige of each 
jar is \ E, and the potential of each i^ ^ V, so that 
the energy in each is ^ VE, the total amount being 
therefore | VE, or only half of the oiiginal eneigy. 
The remaining half is accounted for by the eneigy 
spent in di\uding the charge— light, sound, and heat 
being produced. Again, w'oik may be obtained by 
letting compressed gas expand ; and the amount of 
work depends upon the pressure. The gas may be 
allowed to expand without doing work, but energy 
will be dissipated, for the expanded gas, being at 
less piessure, cannot do so much work as it could 
do before expansion. 

Examfiles of the degrad “^ion of energy aie 
everywhere seen in nature. The fact that the 
optical image of a body is less distinct than the 
object itselr is due to the fact that some of the so- 
called radiant energy is absorbed by the reflector, 
and takes the form of heat. The vibrations of a 
tuning-fork die down because the energy is com- 
municated to the surrounding air, but they also 
diminish because of the pioduction of heat fiom 
internal friction in the vibiatiiig body The 
stilling of stoims is accompanied by dissipation 
of energy. Possibly' starlight is eakened in its 
passage through the ether. Indeed, no instance 
of transformation of energy can be pointed out in 
which there is not also dissipation of energy. 

As we have already remarked, since all form& 
of energy tend to take the form of heat, and 
since heat is constantly tending by conduction 
and otherwise to equality of temperature, ^ it 
follows that, unless the universe be infinite, 
energy will ultimately become useless for the 
production of work. TThe total amount of energy 
will, in accordance with the principle of consei- 
vation, be the same as at first, but any trans- 
formation of it will be impossible. There are two 
ways in which we may regard the energy of a 
given system ; we may regard it from without the 
system, or from within. When we s^ak of the 
total energy of a system, we regard it from the 
outside. Tims, if we consider a thermal system, the 
total energy is the work which could be done by 
the heat in passing from the system to its surround- 
ings, these being supposed to be constantly at the 
absolute zero of tempeiature. But the available 
energy (called in this case the therrno-dynamie 
motwity) is usually regarded as the greatest amount 
of work wliich can be obtained by equalising the 
temperatures of its various parts amongst them- 
selves. [The motivity might, of eoui^e, also be 
regarded from without. In this case it would be 
the quantity of work obtainable by reducing all the 
parts of the system to some definite temperature. 1 
The available energy of the universe, supposed 
finite, will therefore ultimately be zero. The energy 
of relative motion of its parts tends, in virtue of 
I friction, to take the form of heat. Though w© 
' have no direct confirmation of the statement, yefe 
I we may conclude from analogy that the relative 
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motion of the planets and of all heavenly bodies 
fcends to cease. Thus, ultimately, potential energy 
of gravitating matter must become kinetic energy 
of visible motion, and then heat ; so that the 
universe will at last contain only one huge material 
body rotating about its centre of inertia, and the 
rotation too must cease in time. And even the 
molecular motions must largely cease, being com- 
municated to the ether. All this is, of course, pure 
speculation. We might even, if we considered it 
profitable, speculate further with Rankine and 
others as to the possibility of the restoration of the 
availability of energy. If the universe be finite 
we may have reflection of radiant energy from its 
boundaries. A material body coming into a focus 
might be instantly vaporised, the radiant energy 
becoming again high- temperature heat. 

The second law of Thermodynamics (q.v.) is 
essentially a statement, for the case of heat and 
mechanical work, of the principle of the dissipa- 
tion of energy. Its proof, as given by Lord Kelvin, 
depends upon the assumption that we cannot 
pioduce work from heat which is entirely derived 
II om the colder of two bodies used as the source 
and condenser of a heat-engine. On an excessively 
small scale heat does pass in nature from a cold 
art of a body to a hot part, so as to increase the 
ifference of temperature. In an excessively small 
ortion of a gas, the quicker moving particles may 
e found in one part and the slower moving 
particles in another, even although the motion was 
uniform at first. Similarly, by moving in portions 
of the sides of a vessel containing gas when no 
particles were impinging upon them, we could 
increase the motivity of the system without doing 
work. As this is practically impossible, we see that 
the truth of the second law of thermo-dynamics 
depends essentially upon the extreme smallness and 
the great number of the particles of a body ; so 
that, in the case of the gas, the motivity is increased 
only because work is done in compressing the gas 
which takes the form of heat, and is then removed 
from the system. Thus, while there is increase of 
motivity^ of the energy of the sy«^em, there is 
degradation of external energy. 

If at any instant the motion of every particle of 
niatter in the physical universe w^ere reversed, the 
dissipation of energy would cease. Available 
energy would increase, for everything would occur 
over again exactly as in past time, but in the 
reverse order. This increase of availability would, 
however, only last until the configuration which 
existed at the commencement of the present order 
of things was reached, when dissipation of energy 
would again occur. This reversal of motion might 
occur in a system containing a very few particles, 
but we must regard it as an impossibility in the 
physical universe as a whole. 

bee the articles in tiie present woxk on Thermo- 
UYNAMios, Heat, Light, Electricity, Badium, Fuel, 
Ac. On the subject of the preceding article, see Tait’s 
decent Advances in Physical Science (1876) and Thernw- 
dynamcs (1877); Balfour Stewart’s Conservation of 
Energy (1880) ; Clerk Maxwell’s (1876) ; and recent 
works on Badio-activity. 

ISufantin, Babth^ilemy Peospee, one of the 
chief representatives of the Saint-Simon school of 
socialism, was the son of a banker in Paris, where 
he was bom 8th February 1796. He went to the 
Ecole Folytechnique in 1812, but having joined the 
pupds who left school and fought against the allies 
on the heights of Montmartre and St Chaumont, 
he was expelled in 1814. Enfantin saw Saint-Simon 
only once, and apparently joined the school- about 
tlie time of the death of the master in 1826 After 
1 £ Enfantin associated him- 

selr with Hazard for the acti\ e i)ropagation of Saint- 
Simonism. Hazard expounded it m its relations 


to philosophy and politics ; Enfantin mainly in its 
relations to the social state. Soon, however, a 
schism broke out between the two on the question 
of marriage and the relation of the sexes. Enfantin 
recognised two sorts of marriage, one permanent, 
to suit steady and constant temperaments, the 
other changing and temporary, to suit the lively 
and mobile. A theory so subversive of social order 
led to the inteiventioii of the government. The 
‘ Supreme Father ’ ( as his disciples were wont pro- 
fanely to call him) was, in 1832, sentenced to t^^o 
years’ imprisonment and to a fine of 100 francs. 
Being released at the expiration of a tew months, 
Enfantin went to Egypt for a time. He w^as sub- 
sequently appointed^ a member of the Scientific 
Commission for Algiers, and on his return from 
Africa wrote a sensible, interesting book, entitled 
Golon-lsation de V Algeria (Paris, 1843). After ,tho 
revolution of 1848 he edited the journal entitled 
Le CHdht Public, He afterwards held an import- 
ant situation on the Lyons and Mediterranean 
Railway. He died August 31, 1864. That Enfantin 
was endowed with very extraordinary powers of 
fascinating and managing men is shown by the 
influence he exercised over a numerous body of 
clever and enthusiastic discmles. His plans for 
the construction of the Suez Canal pavedT the way 
for the gieat pioject later realised by Lesseps. The 
l)iincipal woiks of Enfantin are his Doctrine de 
Saint-Simon, in conjunction with otheis ( 1830) ; his 
TraiU d'&conomie Politique ^1831); La Deligion 
Samt-Simonienne (1831). An edition of the col- 
lected works of Saint-Simon and Enfantin (Paiis, 
1865 et seq,) extended to 40 volumes (17 of them 
Enfantin’s ). 

Enfeolhiieiit. See Feoffment. 

£llfieM 9 an urban district of Middlesex, 12 
miles by rail N. of London, with a population of 
over 60,000, is the seat of a government small-arms 
factory. See Rifles. Charles and Mary Lamb 
lived for a time in Enfield before removing to 
Edmonton. 

Sngadine^ a famous valley in the Swiss canton 
of the Orisons, and one of the loftiest inhabited 
re^ons in Europe, extends north-east for about 66 
miles along the banks of the Inn and its lakes, 
from the foot of Mount Maloia to the village of 
Maitinsbiuck. It is divided into two portions— 
that toward the south-west, called the Upper 
Engadine, and that toward the north-east, the 
Lower Engadine. The latter is the more wdld and 
bleak; but the Upper Engadine, although it is 
more open, and possesses fine meadow -lands, lias 
also an inclement climate throughout, except in 
the extreme south-west. In the Lower Engadine, 
abutting on Italy, a Swiss national park for the 
complete preservation of natural life was estab- 
lished in 1919. The Inn has many villages upon 
its banks, the highest of which, St Moritz, is 6090 
feet above sea-level, while the lowest, Martins- 
bruck, is 3343 feet. Most of these villages have of 
late yeais become, as health and pleasure resoits, 
clusters of inns. The influx of many strangers has 
altered many of the old habits of the people ; but, 
though no lopger the nearly invariable rule, it is 
still not uncommon for the young men to betake 
themselves to the large towns of the Continent, 
whence they return, with the little fortune gained 
as confectioners or waiters, to end their days in 
their cold, lovely valley. The people are almost 
all of the Reformed or Calvinistic Church. The 
language most generally spoken is Ladin, a Romance 
tongue, differing from the other Romance dialects 
of the Rhsctian Alps, and bearing a resemblance to 
Italian. 

Sngageineilt, The, between Charles and the 
Presbyterians. See Newport. 
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Engelhardt, Johann Georg Veit (1791- 
1855), professor of Theology at Erlangen, wrote a 
cliurcli history ( 1834) and a history of dogma ( 1839). 

£iigelS 9 Friedrich, socialist, was born 28th 
November 1820, fche son of a Barmen manufacturer, 
and while conducting a branch of his father’s br^i- 
ness at Manchester wrote his work on the condition 
of The Working Classes in England ( 1844 ; new ed. 
1892 ; tians. N.Y. 1887). He is best known as the 
fiiend, colleague, and continuator of Marx (q..v. ; 
and see Socialism), and author of works on 
the family ( 1884) ; Feuerbach’s philosophy ( 1888) ; 
knd on the development of Socialism (4Ui ed. 
1891). In 1850-69 again at Manchester, he sub- 
sequently lived maiiuy at London, and died 5th 
August 1895. See Life by Bernstein (1896). 

Enghieil) ( 1 ) a summer resort of the Parisians, 
7 miles N. of Paris, on a small lake, with five 
sulphur-springs; ]^p. 6000. — (2) A manuiaetur- 
iiig town in the Belgian province of Hainaiilt ; 
pop. 5000. 

En^adiien, Louis Antoine Henri be Bour- 
bon, Due d’, only son of the Due de Bourbon, was 
born at Chantilly, 2d August 1772. In 1792 he 
entered the corps of Smigr^s assembled by his grand- 
father, the Prince of Cond4, on the Rhine, and com- 
manded the vanguard from 1796 until 1799. At the 
peace of Lun^ville, in 1801, he Avent to reside at 
E fc teulieim in Baden. When the Bourbon conspiracy, 
headed by Cadoudal, Picliegru, &c., against the life 
and authority of Bonaparte, was discovered at Paris, 
the latter chose to bmieve that the Due d’Engliien 
was privy to it, and unscrupulously resolved to seize 
the person of the duke. On the night of the 14-15th 
March 1804 the neutral territory of Baden was 
violated, and the duke, with two attendants, was 
captured, and carried prisoner to Strasburg, and 
thence to Paris and Vincennes. On the early morn- 
ing of 20th March he was tried before a military 
commission, consisting of eight officers, and after a 
five hours’ examination was condemned to death. 
Half-an-hour later, between four and five, he was 
shot in the castle moat, and buried in the grave 
already dug for him. So cruel and audaciously 
criminal an act has fixed a dee^ stigma on the 
character of Bonaparte. M. Dupin published the 
records of the trial, and showed the illegality of the 
proceedings of the military commission. This ille- 
gality was publicly acknowledged by General Hullin, 
the president of the court. Thiers as far as possible 
exculpates Bonaparte, while Lanfrey adopts the 
most adverse verdict, and Welschinger lays much of 
the guilt on Talleyrand. Fouch6 said that it was 
woise than a ciitne — ^it was a blunder. See Le Due 
d'Enghien, by Welschinger (1888; new ed. 1913); 
his (jorrespondence (1904-10) ; and The Cambridge 
Modern History (vol. ix. 1906). 

Engine* See Dynamo-electric Machines, 
Internal-combustion Engine, Steam-engine 
Steam Turbine, &c. 

Engineerin^9 the business of the engineer, is 
the art of desigiung and superintending the execu- 
tion of works of a constructive character, such as 
roads, railways, bridges, canals, harbours, docks, 
works for supplying water to towns, drainage and 
sewerage works, as also the working of metals and 
the making of machine:^. 

The duties of the military engineer are defined 
in the next article. The civil engineering pro- 
fession is subdivided into several sections. The 
railway engineer projects and superintends the 
execution of railways and all the works in con- 
nection with them, such as the alteration of roads 
and streams, the construction of viaducts, bridges, 
cuttings, and embankments. The hydraulic en- 
gineer plans and superintends the works con- 
nected with the supply of water to towns, irriga- 


tion, drainage, the protection of low lands from 
inundation, and the use of water as a motive- 
power. The dock and harbour engineer has the 
management of all works connected with the sea or 
navigable waters, such as the construction of piers, 
breakwateis, docks, harbours, and lighthouses. 

The mechanical engineer is principally concerned 
in the manufacture of machinery, the working of 
metals, the construction of ships, steamers, cannon, 
and all the various structures in which the metals 
bear a prominent part. The marine engineer 
makes parts of ships, and the machinery in ships 
and boats; or he takes charge of an engine on 
board ship. Then there are mining engineers, who 
discover minerals and manage mines; sanitary 
engineers, who are specially engaged in the drain- 
age of towns; and electric engineers and many 
other less prominent divisions of the profession. 
Any one wlio tends an engine is also called an 
engineer. In many engineering works the con- 
tractor takes a very important part ; he executes 
the works from the designs, and under the direc- 
tion and superintendence of the civil engineer, and 
on his ability and good management the success of 
undei takings very mateiially depends. 

Among the most notable of the engineering 
works belonging to very remote antiquity are the 
pyramids of Egypt. The rude stone monuments 
of the noith, as at Stonehenge and Carnac, also 
testify to some engineering skill. The harbours 
and temples of ancient Greece aie very memorable. 
The buildings of ancient Rome — its theatres, 
temples, baths, and aqueducts, its roads, bridges, 
and diainage- works, vie in extent and magnifi- 
cence with the most celebrated works of modern 
days. From classical times down to the commence- 
ment of the 18th century the most extensive works 
executed were the canals, embankments, and other 
hydraulic constructions used by the Dutch for the 
purposes of inland navigation, and to protect their 
low lands from the sea ; the canals of North Italy ; 
and the cathedrals and fortifications of medieval 
Europe. 

Civil engineering, as a distinct profession, may 
be said to nave oiiginated, in England, about the 
middle of the 18th century; since that time the 
improvements in the steam-engine by James Watt, 
its subsequent application to the railway- system by 
George Stephenson, and its use in navigation have 
given a great impulse to commerce and civilisation. 
Among celebrated engineers are the Stephensons, 
Rennies, the Bmnels, Telford, Smeaton, Ericsson, 
Eads, Knipp, Fairbaim, Aimstrong, Siemens, 
Bessemer, Fowler, and Baker. 

The education of engineers should embrace a fair 
knowledge of pure mathematics, and of the mixed 
sciences of natural philosophy, such as mechanics, 
hydrostatics, hydraulics, and optics, as also of 
drawing and arithmetic. The principal society of 
engineers in Britain is the Institution of Civil 
Engineers, established in 1818, ‘ for facilitating the 
acquirement of professional knowledge, and for 
promoting mechanical philosophy.’ There are no’w 
everywhere colleges and schools in which engineer- 
ing is a special study. 

The more important operations in engineering, and the 
most famous triiunphs of the art, are treated of under 
such heads as Aqueduct, Breakwater, Bridge, Canal, 
Bock, Harbour, Internal-combustion Engine, Light- 
house, Mining, Eailwats, Road, Shipbuilding, Steam- 
engine, Strength oe Materials, Traction-engines, 
Water. For machinery, see also the articles on Printing, 
Weaving, Spinning, Metallurgy, and the other arts and 
trades discussed in this work. 

Engineers^ The Corps of Royal, formed in 
1763, IS an important branch of the British army. 
A similar organisation exists in all regular armies. 
The duties devolving upon military engineers 
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include the design, construction, and inainteiiance 
of fortifications. In war, the nature of their duties 
may be judged from the units into which the coriw 
is divided— 5 field troops, 16 field companies (these 
two, of which the former move with the cavalry, 
have the very active duties entailed by close rela- 
tion with tlie fighting troops, entrenching, bridging, 
pieparing localities for defence, road-making, hut- 
ting, demolitions, water-supply, and all operations 
requiring technical skill), 3 bridging ‘ trains, 3 
balloon couipaiiies, 14 telegraph companies (aii- 
line, cable, and wireless ), 1 search -light company, 

3 railway companies, 31 fortress, wdth 9 depot or 
training companies at Chatham and 1 in India, 2 
survey companies. The numbers date from before 
the Great War, daring which there was a vast 
increase. The field company has a person^iel of 
215, Avith 73 horses. The men, who are called 
sappers, are enlisted, for the most part, w^ith a 
previous knowledge of some handicraft of a kind 
likely to be useful, and they receive ‘ engineer ’ pay 
in addition to ordinary j^ay. The duration of 
colour service and reserve service varies in the 
different branches, but the two together amount to 
12 years. 

In India, the rank and file of the ‘ sappers and 
iniuer-, ’ are Indians, commanded by British ofificeis, 
and the units (28 companies) correspond to those 
at home. 

Except those of the coast battalion and the 
qu irtermasters, who rise fiom the ranks, all officeis 
miss through the Royal Military Academy or Eoyal 
G.inadian Military College (see CoMMrssiol? ), and 
begin their career by a special course at the School 
of Militaiy Engineering at Chatham, the head- 
quarters of the cor])s Theie are also, for later 
instruction, the balloon school and the electric- 
lighting schools at Portsmouth aud Plymouth. 
They receive ‘engineer’ pay beside-s their ordinary 
])ay, and often liold, especially in India in the 
X^ublio Works and other departments, posts which 
carry large salaries, irrespective of their army rank. 
Promotion is by length of service, up to the rank 
of major, and is nob dependent on a vacancy. 

At the War Office there is an Ia^.pector of Eoyal 
Engineers, and officers of the corps are to be 
found in most departments of army headquar- 
ters (see ARMy Administration). An assistaub- 
adjubanb-general has charge of ‘personal services,’ 
that is, of the officers of the corps. The Ordnance 
Survey is carried out by the Royal Engineers, the 
chief office being at Southampton. The sj)eeial 
reserve (see Army) aud the territorial engineers are 
‘Royal’ engineers. The former has 2 siege com- 
pinies, 3 railway companies, and about lOO un- 
attached officers. Tlie Territorial Force lias over 
100 companies, comprising all the varieties, details 
of which can be found in the official Army List 
(q.v.), and a large number of unattached officers. 
Australia, New Zealand, and Canada have their 
companies, &c., of Royal Engineers, and Hong- 
kong, Singapore, and Ceylon have engineer volun- 
teers. See Major-General WhitAvorth Porter’s 
History of ths Cotys of Royal Eyiginesrs (2 vols. 
1889). 

£ugilieerS 9 in the Royal Navy, are the class 
of officeis who attend and manage the machinery 
on board vessels of Avar. On the first introduction 
of steam into the service engineers were obtained 
from private engineering establishments, or from 
merchant-steamers, and their exact status was un- 
defined aud ambiguous. In 1847 and 1848 their posi- 
tion became more recognised, and the higher grades 
were raised from the rank of warrant officers to tliat 
of conimisHonetZ officers of a civil branch. Tins intro- 
duced a higher class of meti into the navy. At the 
]>resent day the use of steam and electricity for 
every purpose has so enormously increased in Avar- 


sliips that the engineers’ i)ofeitiou has become one 
of the first importance, and high emolumonts, Avith 
enlianced laiik, have induced some of the ablest 
men to serve afloat. Till 1903 the grades weie 
those of chief -inspector of machineiy, inspector 
of machinery, fieet-eiigineei, stafi-ongineer, chief- 
engiiieei, engineei, and assistant-engiiieei , ranking 
Avith colonel, lieutenant -colonel, niajoi, captain, 
and lieutenant in the aimy respectively. All these 
coinuiibsioiied officers weie strictly examined before 
admission ; their rank and promotion being by 
selection, arid dependent on skill, character, &c. 
For many yeais engineer officeis had been dis-‘ 
satisfied Avith their position as non -executives in 
vieAv of the gi owing inipoi banco of their duties and 
the largely increased engine-room staff under their 
oiders, over \A’hom they could exeicise no execu- 
tive contiol. In order to settle the difliculty 
the Adiiiiialty at the end of 1902 brought out 
an order altering completely the whole system of 
entry aud training of naval officers, iiicduding the 
engineers. Under this system (as has been said at 
Navy) all officers for tile executive and engineer 
branches of the navy enter under identical concli- 
tions as nav^al cadets betAveen the ages of IS^^^ and 
13/i, and a.ie educated and tiained together until 
passing as sub-lieutenants. The next stages of 
their education aie as indicated at Navy; and 
wlien they have been to sea for three yeais, ancl 
been confiuned as suh-lieutenants, they are distii- 
biited between executive and engineer hiaiicbes. 
As far as possible they aie alloAved to choose 
Avliicli blanch they Avill join; but at the time of 
the entry of cadets, paients or guaidians must 
undertake for them that they are piepaiecl to seive 
in any branch if requiied. Sub-heutenants of the 
engineering branch go tluongh a special couise at 
Keyliani, at the end of Avhich they are eligible for 
promotion to the rank of Lieutenant (E), and may 
rise to the lank of Keai-admiial (E). During the 
transition i_)eriod folloAving on the intioduction of 
the iieAv system the Admhalty gi anted executive 
titles to the engineer officers then on the lists, aud 
ariangecl that they should be known as Engineer- 
lieutenants, Eugineer-coinmandeis, and so on ; and, 
from 1st January 1915, they weie classified as part 
of the military branch of the navy. Under the 
sclieiiie ofpay^ iiitioduced in 1919 foi naval officers, 
the salaries of engineer officers of old and new 
styles AA^eie made the same. 

EngiS* a cave beside the Meuse, near Liege. 
Tlie much- discussed Engis skull, found thereby 
Scliinerling in 1833, is noAV thought to be Neolithic. 

Englaildi is the southern, the largest, and by 
far the most populous portion of Great Britain, the 
largest and most important of European islands. 
Separated fiom Belgium, Holland, (xermany, and 
Denmark by the North Sea, from France by anolber 
‘streak of silver sea,’ the Channel, and from Ireland 
by tlie Irish Sea, the kingdom of England has a 
land frontier of about 120 miles toAvards Wales and 
70 miles toAvards Scotland. In shape it forms an 
ii regular triangle, of which the eastern side 
measures in a stiaxght line about 350 miles, the 
soiiihern 325 miles, tlie Avestern 425 ; but its shores 
are so deeply indented by bays and estuaries as to 
make the coast-line longer in proportion to the size 
of the land than in any other country but Scotland 
and Greece. 

England has for hundreds of years been one of 
the leading poAvers of Em ope, one of the great 
moving forces _ of the Avorld, and, through her 
colonies, a. veritable mother of nations; but her 
ai’ea^ is relatively ver^” small. The area of the 
British Islands ( 121,700 sq. m.) is but y-^Trth of the 
sixiface of the Avorld The colonies and depend- 
encies of the enqiire of which England is the centre 
cover a fifth of the land-area of the glohe. England, 
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witli an area of 50,874 sq. in., is consideralbly less 
than half the size of Rumania (122,282 sq. m.), 
less than a fouith of France (212,659 sq. ni.), and 
is hub little larger thau^ the single state of New 
York (49,170 sq. m.) ; it is not a fifth of the size of 
Texas (265,896 sq m.); and, indeed, twenty-eight 
of the states in the Union aie each laiger than 
England ; several, in fact, much laiger than the 
whole United Kingdom. 

Her name ‘this noble realm of England’ owes 
to or Angles, who with the kindred Jutes 

and Saxons descended on the greater part 

of what used to be known as Albion or Britain 
(see Britannia), and conquered and occupied it 
in the 5bh and following centuries (see Angles, 
Anglo-Saxon ). These kindred peoples all learned 
to call themselves Etiglisc or English, and by 
E)iglaland they undeisbood the whole aiea now 
occupied by them — an area which in the 7th cen- 
tury extended over more than the half of the island, 
fiom the Forth to the English Channel. South- 
eastern Scotland, as occupied by the Angles, and 
not by Saxons or Jutes, was in the strictei sense 
English ; and the people of the non- Cel tic parts of 
Scotland, though now markedly diffeiing from the 
southern Englisli, are in blood and in mental and 
physical type at least as English in the wider sense 
as the people of Oxfoid or Kent. Political circum- 
stances led the English and Anglicised Celts of 
North Britain beyond Solway and Tweed to become 
the subjects of the alien Scottish king, but their 
language they still called Liglis^ as distinguished 
fiom the Erse of their Scottish or Gaelic fellow- 
countrymen. 

The people of England constitute nearly three- 
fourths of the inhabitants of the British Islands ; 
the English language in some form is that of all 
bub a small minority; English literature is the 
common inheritance of the whole ; the constitution 
and polity of England, slightly modified, is the 
British constitution under which the three kingdoms 
unitedly became glorious, and has been the original 
model for the free constitutions of all free peoples 
the whole world over. Hence it is nob strange 
that not only by Englishmen, bub also by many 
foreigners, the name of England is frequently used 
to designate not merely Great Britain and some- 
times the British Islands, but even on occasion the 
entire British empire. 

The physical features, as also the geology, of the 
British Islands are obviously so closely connected 
that it is convenient to treat of them collectively 
under the heads of Great Britain and of Ireland. 
General facts which concern the three kingdoms 
jointly aie separately discussed under such heads 
as AGRioQLTLrRE, Armv, Colonies, County, 
Education, Emigration, Navy, Parliament, 
Railways, &c. Here, on the other hand, some 
of the facts distinctive of England, which admit of 
being succinctly stated, may well be noted 

The area of England is 50,874 sq. m., so that, as 
the area of the British Islands, with Scotland, Wales, 
Iieland, Man, and the Channel Islands, is 121,700 
sq. m., England alone covers about 42 per cent, 
of the whole. The population of England in 1650 
is estimated to have been about 5,000,000, the in- 
crease up to that date having been slow. In 1750 
it was probably 6,000,000. From that date the 
increase was rapid ; in 1821 the population of Eng- 
land was 11,281,957 ; in 1831, 13,090,615 ; in 1841, 
15,002,443 ; in 1851, 16,921,888 ; in 1861, 18,954,444 ; 
in 1871, 21,495,331 ; in 1881, 24,614,001 ; in 1891, 
27,483,551 ; in 1901, 30,807,310 ; in 1911, 34,046,290; 
in 1921, 35,678,530. At the census of 1881, the 
population of England was 69*8 per cent, of the total 
population of the United Kingdom (35,241,482). 
England in 1921 made up about 76*6 per cent., 
or some three - fourths of the total population ‘ 


(47,307,601, Irish figures being for 1911). The 
density of the population in England is gieater 
than in any othei coi responding European state 
except Saxony. In 1921 it was foi England 
701 per sq. m. ; whereas for Scotland it was 
only 164 (in Saxonjr in 1919 it was 807). In 
England theie were, in 1921, 43 towns with nioie 
than 100,000 inhabitants (in 1881, 20 such towns), 
in Scotland only 4, in Ireland 2. In England theie 
were 96 above 50,000, in Scotland 11, in Iieland 3. 
At the census of 1921 the population of England, 
and of the administrative counties separately 
(including county boroughs within theii boun- 
daries) was as folloAvs : 


Couuties 

Area iii statute acies 
(laud aud lulaud 
watei) 

Population 

Bedfoidslure . ... 
BeiLsluie. . . 

Buckingham&Uue 

Cambndgesliue .. . 

Gliesliiie 

Cornwall 

Cumberland 

Derbysliiie 

Devoiibhii e 

Doisetsliire 

Durliam 

Ely, Isle of.... 

Essex., . 

Gloucestersluie 

Herefordsbire 

Hertfoidslme 

Huutiiigdousliue ... 

Kent . 

Lancashire 

Leicestei“3bu e 

Lnicolusliue — 

The Palis of Holland 
The Parts of Kesteven. 
The Paris of Lindsey. . 

London 

Middlesex 

MoiiinoutUsluie 

Noifolk 

Northainptonslui e. .. . 
Nortbmnbeiland . .. . 

Noltinglianishiie . . . . 

Oxfoulshue 

Peteiboiough, Soke of... 

Rutlandshiie 

Sliioiishiie 

Soineisetsliiie... . 

Soutliainplou 

Stafford shiie 

Suffolk, East 

Suffolk, West.. 

Surrey 

Sussex, East. 

Sussex, West 

Warwicksliiie 

Westmorland 

Whglit, Isle of 

Wiltslnie 

Worcestei shire 

Yoikshiie, East Ritliug 
Yorkslme, North Riding. 
Yoikshire, West Riding. . 
York, City of 

Total. . .j 

302,942 

463,830 

479,360 

315,168 

657,950 

868,167 

973,086 

650,369 

1,671,364 

625,612 

649,244 

238,073 

979,532 

805,842 

588,924 

404,523 

238,985 

976,965 

1,194,655 

532,779 

263,355 

469,142 

972,796 

74,850 

148,692 

849,552 

1,316,064 

585,148 

1,291,515 

640,123 

479,220 

53,464 

97,273 

861,800 

1,087,594 

958,896 

741,318 

557,353 

390.916 
461,833 
530,565 

401.916 
605,275 

604.917 

94,146 

864,101 

458,352 

750,115 

1,362,068 

1,773,529 

3,730 

200,478 

294,807 

230,209 

129,504 

1,025,423 

320,559 

273,037 

714,539 

709,488 

228,258 

1,478,506 

73,778 

1,468,341 

757,608 

113,118 

333,230 

64,748 

1,141,807 

4,928,359 

494,522 

85,225 

108,237 

408,043 

4,483,249 

1,253,164 

450,700 

504,277 

302,430 

746,138 

641,134 

189,558 

46,954 

18,368 

242,959 

405,682 

910,333 

1,349,225 

291,006 

108,982 

930,377 

632,206 

195,795 

1,390,092 

65,740 

94,697 

292,213 

405,876 

400,717 

456,312 

3,181,664 

84,052 

32,569,868 

36,678,580 


The climate of Britain is insular and compara- 
tively equable, mildei on the whole than that of 
any region on the same northern parallel (see 
Climate), with smaller extremes of heat and cold, 
with colder summei s and wai mer winters. England 
is milder than Scotland, and though moist com- 
pared with continental countries,, less moist than 
Ireland. In spite of its dull skies and frequent 
rains, it was wisely said by Charles II. that the 
English climate ‘ invited men abroad more days in 
the year and more hours in the day than any other 
country.’ 

The situation of Britain has been shown to be in 
the very centie of the land-masses , of the globe, a 
very ^‘eab advantage for commerce and naviga- 
tion ; England, being nearer the European shores, 
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enjoys the advantage in higher measure than its 
sister-kingdoms. Its seas are less stoimy, and it 
has a greatly more developed system of navigable 
rivers. 

The north-west of England is mountainous and 
hilly, the east and south mainly a plain crossed 
by lines of low hills. The fertility of England is 
miieli greater than that of Scotland or Ireland, 
e'^peeially that of the wheat- bearing aiea of eastern 
England. The agriculturally pioductive area of 
England is estimated at 80 pei cent, of its total, 
and of Wales 60 per cent., whereas that of Scotland 
is only 28*8 per cent , and of Ireland 74. England, 
whose surface has been said for vaiiety to be an 
epibonde of Europe, is very rich in mineials, of 
which coal and iron are incomparably the most 
important, making nine-tenths in \alue of the | 
whole. 

The people of England, as of other parts of the 
Biitish Islands, are varied in physical character. 
Long skulls prevail to a much greater extent than 
among the neighbouiing continental peoples. 
Besides the Nordic type, the Mediterranean is 
found, as well as intei mediate long-heads. Some 
of these last, no doubt, result horn crossing of 
Nordic and Mediterranean, but it is contended that 
others represent an undifferentiated long-headed 
population that has persisted from Aurignacian 
times. In the Neolithic and Bronze Ages immigrant 
broad -heads appear. Such were the beaker-folk or 
round-barrow men, who came probably from Galicia 
and Upper Silesia just before blie Bronze Age began ; 
the short-cist people; and perhaps a late Bronze 
Age Alpine people led by long-headed lords with 
leaf-shaped swords ( see Celts ). Among Iron Age 
new-comers were the Belgae, piohably tall, fair, 
moderately broad -headed people. The Roman 
Conquest brought many new elements. The 
Angles, Saxons, Jutes, Danes, and Northmen 
were mostly tall, fair, and long-headed. Some 
broad heads came in with the Conqueror ; and 
since then peaceful immigration of all sorbs has 
combined with other influences — industrialism, 
town -life, colonial enterprise, &c. — to modify the 
compoinid. 

What is certain is that out of these various stocks 
a well-marked people has been foi nied, stienuous, 
self-reliant, resolute in defence of its rights, daring, 
laborious, industrious, and ambitious. Its essential 
character, with marked modifications, it has trans- 
mitted to the great daughter-nation of the United 
States, and to the colonies of Britain. Amd this 
i-ace it is which has given its language and in part 
its institutions to over 150 millions of the woikUs 
inhabitants, and with the help of its Scottish and 
Irish kinsfolk has created for its and their off- 
ering a glorious heritage in Englisli literature. 
England became the classic land of liberty, where 
the power of the state, based on ancient precedent, 
was developed so as least to infringe on the freedom 
of the individual — a development sketched in the 
succeeding history, and continued on similar lines 
-in the United States. 

England became also the special home and 
headquarters of agricultural enterprise, mineral 
production, machine-making of all kinds and steam- 
p()wer, of commerce, navigation, and shipping. 
England did nob start in the race of commerce as 
'early as many of those who are still her rivals. 
Long after France, Flanders, and parts of Germany 
weie great manufacturing centres, England was 
an agricultural and pastoral country, wool its chief 
production and staple export. The woollen goods 
for its own use were mostly manufactured abroad. 
Ell ward I.^ did much to encourage such trade as 
there was in opening English ports to foreign mer- 
chants, and Edward III. induced many weavers, 
•-dyers, and fullers from Flanders to settle in 


England. In the 14th century woollen cloth was 
mauufactui ed at Bristol, Loudon, and Norwich, and 
began to be exported. Linen and silk weaving 
became of soirre importance. Coal was exported 
from Newcastle to France in 1325 ; but it was later 
ere Errglrsh cutlery was known abroad. Gieat 
progress took place in EUzabeth’.s reign. The reign 
of William III. iriaiked a new era, for the iirrrnigia- 
tiorrof French refugees after the revocation of the 
Edict of Nantes irr 1685 soon told on the quality 
and anrouiib of English manufactures. But the 
great and rapid advance which made the corrrirreice 
and manufactures of England the woirder of the 
world dates from the latter half of the 18th cen- 
tury, and was largely owing to the unparalleled 
developiireirt of machrnery, the use of steam as a 
motive power, improved commuirication, and later, 
stearrr -navigation and railways. 

It is very observable that the local distribution 
of the great industries of England has changed 
very greatly since the 17tlr century. At the Revolu- 
tion period, most of tiro greater towns of England 
were in the south and east ; hut these have now 
been long outstripped by northern rivals, and what 
were then important riranufactuiiirg towns have in 
many cases sunk into mei e villages. After London, 
the chief towns were Bristol and Norwich, each 
with some 29,000 inhabitarrts Exeter with 10,000 
was probably equalled by York. Worcester and 
Nottingham may be set down at 8000 ; while Leeds 
liad hut 7000, Marrchestei hardly 6000, Birmingham, 
Sheffield, and Liverpool perhaps less than 4000. 
Now English manufacturing industries have most 
of their special seats in the north. If we dr-avv a 
line from the nrouth of the Severn to the Wash, 
we find that to the south-east theie are hardly 
twenty towns, not seaports or suburbs of London, 
which have a population exceeding 25,000 ; to the 
north-west of the line there are about a hundred 
inland towns of that size. It is very significant 
that all the coal of England is found north of the 
line named, about or near the populous money- 
making towns. 

Ill no way can a better conception bo formed of the 
state of England at different periods than from the works 
of tojiograpliers, foreign visitors, &c., such as Lclazid and 
Camden for the ICth century ; Drayton and Fuller for 
the 17th; Defoe, Pennant, Pococke, Moritz, and Young 
for the 18th ; Gobbett, Emerson, Hawthorne, Esquiros, 
Taine, Kohl, and Burroughs for the 19tli. See aho 
Escott, England : her Jreople^ Polity^ and Pursuits 
(1879; 2d ed. 1886); W. Growth of English 

Industry (1882; 4th ed. 1905) ; tiOcial England, edited 
Ijy Traill (1893-96); H. de B. Gibbins, Industry in 
England (1912); G. H. Perris, Industrial History oj 
Modern Englamd (1920); Beddoe, Paces of Britain 
(1885) ; Fleure, Races of England and Wales (1923). 

HISTORY OF ENGLAND. 

Though the history of England cannot properly 
be said to begin till the 5th century, when the 
Teutonic tribes who have given the country its 
name established themselves in the island, it is 
of some importance to understand the condition 
of the people whom they supplanted. There 
can be little doubt that, speaking generally, the 
inhabitants of the island mien conquered by the 
Romans were of Celtic origin. They were not 
indeed entirely homogeneous; twodistiiict branches 
of the Celtic language were spoken, the Gauls 
of France are mentioned by Csesar as having 
exercised authority over the island, the Belg«c 
had certainly established themselves there, and 
certain tribe-names lead to the belief that men 
of Teutonic origin had already formed settle- 
ments. The island lying at the extremity of 
Europe had probably formed a natural refuge 
for tribes driven from their own lands, and a 
natural prey of those in search of new homes. 
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Bat on the whole there can he little que^.tion that 
the population was Celtic. It had passed beyond 
the age of barbarism, and when Claudius deter- 
mined to complete the conquest which Csesar’s 
temporary raid in 55 B.c. had foreshadowed, some 
sort of general confederacy was in existence, a king 
of the name of Cunobelin reigned at Camulodunum, 
near Colchester, and the existence of not less ‘than 
forty varieties of his coins bear witness to the 
greatness of his influence and the comparative 
civilisation of his rule. His son, Caractacus, and, 
eleven years later, Boadicea, queen of the Iceni, 
opposed a long and terrible resistance to the Roman 
arms ; but the arrival of Agricola in 78, and his 
eight years of wise government, brought the country 
at length into the condition of a Roman province. 
The conquest of the whole island was, however, 
never completed. It seemed good to the Romans 
to limit their successes, and to attempt by great 
defensive works to exclude from their dominions 
the still unconquered Celts of the north. Lines 
were erected between the Firths of Forth and 
Clyde, and between Bowness and the mouth of the 
Tyne. The intermediate district was a scene of 
constant warfare, both lines were from time to 
time strengthened, and the more southern of the 
two changed duriim the 4th century into the gi*eat 
Roman Wall (see HADRIAN’S Wall). Within this I 
limit the occupation of the country was complete. 
For two centuries it was probably merely a mili- 
tary occupation, and at no time does it appear that 
there weie more than 20,000 Roman soldiers in the 
province ; but as time passed on it appears certain 
that the influence of the conquerors became largely 
felt. Towns, the remains of which still exist, were 
built, bringing with them of necessity the clobe 
intercourse of trade, and numerous traces of villas 
in many parts of the country show the spread of 
peaceful Roman life. It was the policy of Rome 
in its provinces to debar the middle classes from 
the use of arms, and though possibly, as in India at 
present, the native nobles and ^ princes _ were 
allowed to keep in some degree their rank, it was 
under the shelter of the Roman legionaries that 
civilisation advanced, and upon their prowess 
that safety from the ishreatened encroachments of 
unconquered Celts or marauding Teutons was 
secured. It is impossible to say how far civilisa- 
tion had extended, or how far the language had 
been influenced by the Roman occupation. The 
close lesemblance of many common agricultural 
terms, of the names of plants, and so on, to Latin 
words would lead to the belief that the language 
was Latinised. On the other hand, local names, the 
names of woods, mountains, and rivers, are largely 
Celtic. It seems not imi:)robable that both high 
civilisation and Roman speech were chiefly concen- 
trated along the great roads, and round the cities 
and stations with which these were lined. 

The disturbances of the empire, and the danger 
which threatened it from the pressure of the out- 
lying barbarians, compelled in 411 the withdrawal 
of the legions ; and the half -Romanised inhabitants 
who had leaxmed to rest on the support and valour 
of their conquerors were left to their own resources 
to withstand the unconquered Celts of the north, 
now known as Piets, and their piratical allies the 
Irish Scots. The movement of the barbaiians 
had affected the peojile on the borders of the North 
Sea ; the Jutes from Jutland, the Angles from Sles- 
wick, the Saxons from Holstein and the neighbour- 
ing coasts were covering the sea with their expedi- 
tions. Summoned to the assistance of the civuised 
Britons, a paity of Jutes found means to establish 
themselves in Kent. It was an example readily fol- 
lowed. Before the year 600 Saxons and Angles had 
formed settlements extending as far northward as 
the Forth. About that year the various princedoms 


may be regarded as merged in two considerable and 
rival poweis, Northumbria and Kent; while a third, 
Wessex, fated ultimately to devour the other two, 
lay along the south, at present interested in ex- 
tending its power westward. It still remains a 
question whether the invaders destroyed the con- 
quered inhabitants or not. On the strength of 
certain expiessions in the chronicler Gildas it has 
been held that no quarter was shown ; but it is 
more probable that, as in other cases of conquest, 
the invaders settled down in the midst of the con- 
quered population, content to rule as manorial 
lords over their own free followers and the slaves 
and dependents of their predecessors. 

It was long before the various settlements of the 
Saxons were fused into one. Long before political 
union was reached, the unity of the people found 
expression in a single Christian church. While 
the powers of Northumbria and Kent were still 
balanced, the marriage of the king of Kent with a 
Frankish princess offered an opportunity for the 
evangelisation of the country. Augustine and his 
fellow-missionaries landed in Thanet in 596, and, 
well received by the king, found a home in Can- 
terbury. A similar circumstance brought Chrib- 
tianity to the north ; a Kentish princess manied to 
Edwdn of Northumbria took with her Paulinus, and 
established Christianity in York. The change of 
religion went near to destroying the Northumbrian 
power. Heathenism found a champion, and Penda, 
uniting the central tiibes into the kingdom of 
Mercia, for a while established his supremacy over 
Northumbria, and drove the Roman priesthood to 
flight. The gap thus left was supplied by the 
devoted missionaiies of the Celtic Church settled in 
Lindisfarne. But the restoration of the Northmn- 
brian power was fatal alike to heathenism and to- 
the Cmtic Church. After the Council of Whitby in 
664, the Roman Church regained predominance, and 
was organised in a single arcmepiscopal see by 
Theodore of Tarsus, holding his appointment from 
Rome. After the fall of Penda, the sunremacy of 
the northern kingdom was unquestioned, till some 
sixty yeais later it gave way to Mercia. About the 
ear 800, however, both Mercia and Northumbria 
ad to yield to the third power. Egbert, king^ of 
Wessex, who had seen something of centralisation 
in the court of Charlemagne, during the thirty- 
six years of his reign gradually brought under his 
power all the English fangdoms, whether Anglian 
or Saxon, and continuing the hereditaiy struggle 
of his people with the British populations, estab- 
lished a permanent superiority over all England, 
with the ex -^eption of the Britons north of the 
Dee. 

But already an enemy had made its appearance 
to which the newly centralised kingdom was^ to 
yield. The Danes, issuing from the Scandinavian 
coasts, had before the death of Egbert begun to 
harry the country. At first as robbers, then as 
settlers, and finally as conquerors, for two centuries 
they occupy English history. During the reign of 
Ethelred their incessant but isolated incursions 
assumed the form of an invasion, East Anglia 
passed into their hands, and their leader, Guthrum, 
book to himself the title of king. For seven years 
Alfred on the throne of Wessex carried on a deadly 
' struggle with this rival power, and at length con- 
cluded a treaty of partition at the Peace of Wed- 
more (878), surrendering to the Danes the north and 
east of England to be held by them as vassals of the 
Saxon king. The supremacy of Wessex was thus 
secured, and ripened in the following reigns into 
something little short of an impel ial authority. 
Edward the Elder was not only recognised as the 
overlord of Mercia and Northumbria, but the Welsh 
kings swore alliance, and the kings of Scotland and 
Strathclyde acknowledged him as their father and 
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lord; he treated on equal terms and contracted 
marriage alliances with the greatest princes of 
Europe. His position was fully vindicated by his 
son Athelstan, under whom, perhaps, the West 
Saxon monarchy reached its highest point of great- 
ness. The decisive battle of Brunanburh, in 937, 
won over a complicated confederation, dealt a death- 
blow to all opponents. The leign of Edgar ^ the 
Peaceful, and the government of his great minister 
Dunstan, closed the period of Saxon greatness. 
From tills time onwards weak kings, factious nobles, 
and a broken organisation were unable to resiiat 
the lenewed incursions of the Scandinavian tribes. 
The jealousies between the various sections of the 
people, restrained by the strong central authority 
of the late kings, broke out afresh. The northern 
kingdoms where Danish law prevailed afforded a 
natural support for the invaders. The alliance of 
King Ethelred with the Noimans, and his marriage 
with Emma, a Norman princess, only added afresh 
element of weakness by the presence of her foreign 
followers. Recourse \vas had in vain to large pay- 
ments to the Danes, and to the cruel and treacher- 
ous murder, on St Brice’s Day, 1002, of the Danes 
settled in Wessex. Ten years later all opposition 
had been overcome, and Sweyn, the leader of the 
invaders, was practically king of England. lie 
was succeeded by his son Canute, and though a 
brief outburst of vigour under Edmund Ironside 
enabled the English to secure a division of the 
country, the death of their leader compelled them 
to submit to Canute. Under its Danish king 
England was ably ruled, and was in some respects 
the head of a Scandinavian empire. But Canute’s 
two sons failed to continue tlieir father’s woik. 
Opportunity was allowed for the rise of God wine, 
Earl of Wessex, and on the death of Hardicanute 
in 1042, Edward the Confessor, the son of Ethelred, 
resting on the support of the great earl, re-estab- 
lished the house of Cerdic on the throne. Educated 
in Normandy, he surrounded himself with foreign 
friends, and hlled the high places of the kingdom 
with Frenchmen. As leader and representative of 
the national feeling, Godwins succeeded after a 
while in driving the foreigners from the county, 
and establishing himself in a predominant position 
over the south of England. In the north the influ- 
ence of the earls of Mercia prevented his absolute 
supremacy. He handed on both his power and his 
rivalry with the northern earls to his son Harold. 
Successful against his rivals, Harold placed most of 
the earldoms in the hands of his brothers. So 
completely was lie recognised as the first of 
Englishmen, that upon the death of the king 
the AVitan (see Witenagemot) had no hesitation 
in electing him to the throne. 

In thus choosing a king from beyond the limits 
of the royal^ family the Witan had transgressed 
a well-established English custom. A formidable 
rival claimant at once appeared. William, Duke 
of Normandy, a cousin of the late king, demanded 
the throne 'as next of kin, and pleaded the pro- 
mise of the Confessor. A second enemy threat- 
ened Harold : his brother Tostig had proved a 
traitor and had been banished ; he now returned 
in company with the Norwegian fleet. The 
northern earls opposed him, and Harold, hasten- 
ing to their assistance, won the battle of Stam- 
ford. Bridge over the invaders. But the decen- 
tralised character of the English constitution and 
the stpngth_ of family rivmry made lengthened 
union iinpossible. When, three days after, on the 
28th of September 1066, the Norman duke landed 
at Pevensey, it was single-handed and with hastily 
collected forces that Hai'old met him. The great 
battle of Senlac, near Hastings, was decisive, 
Harold and^ his brothers were slain, and England 
was left without a king. Again the jealousy 


between Wessex and Mercia prevented either a 
combined national opposition or the election to 
the throne of a native piiiice. William bad little 
difficulty in slipping into the vacant post and 
seeming his election by the Witan. The series of 
local elibrts at opposition which followed his elec- 
tion lU’oved unsuccessful, and by 1070 his authoiity 
was*iecognised throughout the country. 

The change of dynasty thus cilocted connected 
England with the great movements of the Con- 
tinent. Up to this time it had been somewhat 
isolated. Though its eliurcli was in communion 
with Rome, and had fretpient intercourse ith it, 
it was distinctly a national church ; though feudal- 
ism was rapidly advancing, it had puisued an 
independent and national course of development. 
It was in some degree as the champion ()f the great 
system of Western Christianity that William had 
put forward his claims, and he ])rought with him 
followers imbued with all the principles and forms 
of continental feudalism. All the varieties of class 
and of land tenure which had arisen spontaneously 
in England were now assimilated to those existing 
wdiere complete feudalism was in force ; the con- 
nection witK Rome was ratified by an entire change 
in the episcopate. ^ But Williani had no idea oi 
assuming the position of a chief among equals, 
or of Ruboidinating liis authority to that of the 
church. He found in the oa*ganisation of the con- 
quered kingdom principles which enabled him, 
while using feudal language, to^ be in fact an 
absolute king, and to set such limits to the power 
of Rome as to keep the church virtually in sub- 
ordination. The Norman kings, when not en- 
grossed in foreign enterprises, were occupied in 
establishing, in opposition to the nol)ihty and 
the church, that powerful monarchy which the 
Conqueror had established. They found in the old 
institution of the national militia an instrument 
with which to oppose the feudal levies of the 
barons. An administrative system centred in the 
crown, and working chiefly through the machinery 
of the exchequer, went far to centralise the govern- 
ment. Triumphant suppression of insurrections 
enabled them to get rid of the feudal baronage 
of the Conquest, while a new nobility of adminis- 
trative origin and attached to the national system 
gradually took its place. But the death of Heniy 
I. leaving only a daughter, Matilda, gave room 
for a disputed succession. All the discordant 
elements Avhich the royal power had held in 
repression burst into life. The reign of Stephen 
was a time of constant civil war, during which 
the nation learned from the intolerable tyranny 
under which it groaned the value of the repress- 
ing hand of royalty. The miserable time was 
brought to a close chiefly by the mediation of the 
church. Matilda’s son Henry, already a powerful 
prince in France, was accepted as the heir to the 
throne, and practically intrusted with the restora- 
tion of order. It was with the general concurrence 
of the nation that he was able to re-establish upon 
a broader and better basis the powerful monarchy 
of his predecessors. A scries of groat administra- 
tive reforms brought justice and finance into the 
hands of the king and his intimate council or 
Curia Regis, and went far to break through the 
quasi-independence of the land-owners. The sup- 
pression of a great insurrection aflecting all his 
possessions, and supported by the kings of Franco 
and Scotland, left him unquestioned master of his 
kingdom so far as the baronage was concerned. 
His attempts to reduce the church to subordina- 
tion were less successful ; the opposition of Becket 
to the enactments of the Council of Clarendon 
produced a disastrous stniggle with Rome. But 
though technically worsted, Henry’s power suffered 
no serious diminution from his defeat. He handed 
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on to his son a powerful and well-organised 
monarchy, in which the feeling of national unity 
had made great advances. His system proved 
strong enough to support the continued absence 
of Itichard in the Crusades and in his Fiench 
dominions; national life even ac^uiied increased 
stiength by the self-government which was thus 
forced on the administration. 

In the hands of Richard’s successor the evil 
effects of the enormous power concentrated in 
the crown became obvious. Boastful, tyranni- 
cal, and weak, John excited the anger of all 
elasses. The disgrace he brought upon Eng- 
land, the shock thus given to the rising feeling 
of national pride, afforded an opportunity for the 
exhibition or the discontent he had roused. He 
allowed himself to be stripped of all his French 
possessions ; he plunged into a struggle with the 
Fai>al See, was excommunicated and deposed, and 
formally surrendered his crown into the hands of 
the pope. The nobility, freed from connection 
with the Continent and supported by all parties 
smarting alike from the evils of niisgovernment 
and the shame of disaster, appeared as the true 
leaders of the nation, and wrung from the humbled 
king that great charter which secured, in the form 
of a solemn treaty, the foundations of the future 
liberties of England. To make the charter a 
reality, and to secure the orderly development of 
these liberties, was the work or the gi-eat king 
Edward I. John’s compact with the people proved 
insufficient to restrain the personal and capricious 
exercise of the royal power in the hands of 
his son, Henry III. The surrender of the crown 
moved more of a reality than was expected ; the 
Papal See, unable to establish a temporal suze- 
rainty, mercilessly fleeced the people and the church, 
and the country was filled as of old with foreigners, 
on whom wealth and high places were lavished. 
The finances fell into utter decay. At length a 
demand for money to support, in the interest of 
Rome, the claims of the king’s son to the throne 
of Sicily brought matters to a ciisis, and in 1258 
the barons passed the Provisions of Oxford, drove 
Henry’s foreign friends from the kingdom, and 
wirtually superseded the crown by a committee 
of government. Henry’s attempts to break from 
the lestiictions laid on him produced an armed 
insurrection, and Simon de Montfort, at the 
head of the barons and the commonalty of the 
towns, defeating the royal forces at Lewes, estab- 
lished a revolutionary government of which he 
w^as practically the master. But the jealousy 
with which the nobility regarded the rise of 
Montfort allowed Edward the Prince of Wales to 
-come forward as the leader of a party at once 
conservative and reforming. His accession to the 
throne gave him an opportunity of carrying out 
his views. In the parliament of 1295, a complete 
assembly of all estates, he gathered into a national 
centre all the scattered elements of representation 
and self-government which had long existed in the 
county courts. The principle that where all were 
concerned all should have a voice was acknow- 
ledged, and the national libeities were placed in 
the charge of an assembly in which all orders were 
included. At the same time the position of the 
crown was maintained and rendered effective by 
the large powers still left in the hands of the king’s 
council. For many years the struggle between 
arliament and prerogative remained undecided; 
ut armed with the power of taxation, and taking 
advantage of the wants or weaknesses of the 
sovereign, the parliament continued to make good 
its position as the national council. At the close 
of Edward III. ’s reign it was able to attack and 
impeach the ministiy. The success of Richard II. 
in ridding himself or the influence of his uncles by 


which his youth had been surrounded, and his 
vehement assertion of the powers of the crown, 
produced a revolution which closed the struggle, 
and Henry IV. came to the throne with a parlia- 
mentary title, ’while the council nominated in 
parliament became in fact a body of national 
ministers. 

The lise of pailiament had gone hand in hand 
with the asseition of national life. Ed-ward I. had 
not only marked out the lines the constitution was 
to follow, he had rid England of foreign influences. 
Busying himself but little with the Continent, he 
had devoted his attention to the conq^uest of Wales 
and Scotland. His death before the completion of 
his conquest of the northern kingdom allowed the 
Scots to inflict a final defeat upon his weaker son 
at Bannockburn. But the national feeling of the 
English, in abeyance during the political disturb- 
ances of Edward IL’s reign, reasserted itself in the 
ambitious efforts of Edward III. to place himself 
upon the throne of France, and was stiength ened hy 
the brilliant victoiies which attended them. Thoug h 
the victones were useless, and the war a seiies ot 
raids rather than a well-considered conquest, the 
effects at home were of great importance. The con- 
tinnal want of money forced the crown to frequent 
concessions to the parliament ; the spirit of the 
people was raised by success; and the life of the 
soldier played an important part in liberating the 
lower orders from serfdom. The villeinage of earlier 
times had been gradually declining, and rent and 
wages were taking the place of viUein tenure and 
forced service. The terrible ravages of the Black 
Death upset for a while the economic arrangements 
of the country, and the attempt to drive back the 
liberated seif to his old position caused the gi'eat 
rising of Wat Tyler in 1381. The insurrection was 
suppressed, but a death-blow was practically dealt 
to serfdom. In close connection with this upheaval 
of the working-classes was the movement in opposi- 
tion to the church. The doctrines of Wyclif and 
the Lollards, so much in haimony with the demo- 
cratic movement, could not fail largely to influence 
it, and for a while hostility to the church played a 
considerable part in parliamentary history. 

The completion of the constitutional system 
maiked by the accession of Henry IV. did not pie- 
vent the recuirence of disorder, but during the reign 
of his son full harmony existed between the king and 
people. The disturbances which had broken out in 
France afforded an opportunity for renewing the 
war, and Henry V. found no difficulty in cariying 
the people with him in his victorious attacks upon 
that country. A statesman as well as a conqueror, 
his progress was very different from that of Edwazxl 
III. The Treaty of Troyes seemed to promise the 
ultimate union of the two kingdoms, but the woik 
of consolidation was scarcely begun when the great 
king died, intimating to those who should carry on 
the work that the occupation of Normandy should 
be the limit of their aims. The foreign success and 
domestic harmony was of short duration. Though 
the power of the nobles as feudalists had dis- 
appeared, they were still too strong to accept easily 
the co-operation of the other orders in a national 
system except from the hands of a powerful ruler. 
Their strength had been increased by the gi*eat 
position given to the royal princes. The parlia- 
mentary establishment of the younger branch upon 
the thione had opened the door to the lival claims 
of hereditary succession. A strong government was 
scarcely possible during the infancy of Henry VI., 
especially as the council of regency found in the 
Duke of Gloucester, a man of ill-regulated ambi- 
tion, an opponent with whom it was difficult to 
deal. His greater brother, the Duke of Bedford, 
devoted himself chiefly to the affairs of France, 
and though he had succeeded in maintaining some 
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degree of order in England, lus early death was the 
signal for an outbrealc with which the conncil and 
subsequently the young king i^roved unable to cope. 
Continual disaster in France still further discredited 
the goveininent. Taking advantage of the claim 
of lieieditai-y right, the Duke of York came forwaid 
as the champion of oi*der. The nobility ranged 
themselves on one side or the other of the contend- 
ing parties, and the country became the seat of a 
cruel dynastic war. The Yorkists were victorious 
in the struggle. The death of their old and 
moderate leader placed at their head his son 
Edward, a man or great ability imbued with the 
morality and principles of an Italian despot, and as 
the long regency had inevitably replaced in the 
hands of the council much of its independent powei, 
Edward IV. found little difficulty in employing it 
for his own purposes. Parliament ceased to have 
much importance except to register the soveieign’s 
will or to grant submissively the taxes he required. 
In tlie earlier struggles for national liberty the king 
had found his chief opponent in the baronage, and 
subsequently as leaders of the nation the nobles 
had exercised a greao restraining influence. But 
in the internecine struggle of the Wars of the 
Roses they had committed political suicide, and 
Edward fV., surrounded by a nobility of his 
own creation, and armed with the powers of 
prerogative, which had never been formally abro- 
gf»T:ed, found himself able to establish a practical 
absolutism. The family dispute had not, however, 
reached its last act ; Edward’s successor, Richard 
liL, lendered himself odious to all classes of the 
people, and the battle of Bosworth placed upon the 
throne a prince who claimed to be a representative 
of tlie Lancastrian House, and whose position was 
so far less absolute than his predecessors that he 
atiknowledged that he was king by the will of the 
people. 

Tlie accession of Henry VII. and the Tudor House 
opens the second act of the drama of English history. 
The great principles of the middle ages had jiassed 
aAvay ; it was the age of the rebirth of learning ; print- 
ing had been invented ; firearms weie superseding 
the lance and bow ; tlie^ discovery of the western 
world was soon to excite the spirit of naptical 
enterprise; capital was taking the place of the 
restricted guild system ; the inclosure of commons 
was changing the face of the country, depopulating 
the fields and filling the cities; the church had 
begun to be shaken from its foundations. In the 
midst of this changed society the new dynasty had 
ascended the throne, claiming to rest upon the 
popular will, but invested with all the absolute 
authority with which the late reigns had surrounded 
the crown. It is not perhaps going too^far to say 
that the king was endowed with a temporary dicta- 
torship. The typical representative of this iiliase 
of government is Henry VIII., a man in whom 
gross passion and unscrupulous determination to 
gratify his own will were curiously blended with a 
certain amount of culture and a real desire for the 
well-being of his people. Charged as it were with 
the duty of re-establishing an orderly national life 
upon a strong monarchical basis, he plunged into 
Avar as a ready means of asserting national poAver. 
France and Spain were already on the threshold of 
their gi-eat struggle for the supremacy of Europe, 
and it was in stnet accordance Avith the tradition 
of English policy that Henry allied himself with 
the Spanish house. But a change was speedily to 
pass over the ioreign relations of England. Insti- 
gated by his passion for Anne Boleyn, Henry de- 
manded a divorce from his Spanish wife ; the oppo- 
sition of the papacy precipitated the Reformation in 
England, ana transferred the national hostility from 
France to Spain. The difficulties he encountered 
in his pursuit of the divorce brought him face to 


face Avith the one Aveak point in his position as 
absolute monarch. The possibility of the assertion 
of paramount authority by a foreign prince liad 
been studious)^ hidden from him by his ecclcsiasfci- 
cal minister Cardinal Wolsey, Avbo, himself master 
of the church, had thought to avoid all contest of 
authorities by devoting his power to the sen ice 
of the croAvn. Such a iiossibility Avas now sud- 
denly revealed to him. The fall of Wolsey and 
the substitution in his place of Thomas Cromwell 
supplied the king Avitli a very able instrument for a 
high-handed assertion of the independence of the 
English Church. The movement found support in 
the excited animosity to the doctrines and practice 
of Rome Avliich was filling Europe. Led by the 
energy of CroniAvell, Henij proceeded beyond meie 
separation to the destruction of much of the appar- 
atus of the old church. Reformed liturgies, an 
English Bible, the dissolution of the monasteries, 
seemed to secure a triumph for the advanced 
reformers. But the minister had overshot the 
desire of his master, and the reign closed amid 
Henry’s efforts by even-handed sevexity to establish 
the supremacy or the crown Avithout allowing the 
predominance of either party. So delicate an equi- 
librium could not be maintidned. A burst of le- 
forming zeal, supported by ministers of questionable 
character and still more questionable pnidence, went 
far to destroy the position of England ; and it was 
not Avithont a A^ery general consensus in hei fa\'our 
that Maiy, the champion of the old faith, asceniied 
the throne. Unfortunately, her birth and natural 
prejudices led her to ally herself closely with Spam. 
A great reaction in favour of Roman Cathohcisiu 
thioughout Europe had begun; Spain Avas at the 
head of the movement, and there seemed every 
probability that England avouUI lose Its national 
independence and be bound not only to the ecclesi- 
astical supremacy of Rome, but to the temporal 
supremacy of Spain. Religious persecutions of a 
severity unknoAvn in England added stiength to the 
angry feelings then excited. Protestantism ami 
national independence Avere forced into connection, 
and it became the inevitable duty of Elizabeth on 
her accession to play her part as the supporter of 
this twofold cause. With the aid of her great 
minister Lord Burgliley, she acted with consum- 
mate ability. Far too weak to oppose at once the 
powerful forces of united Catholicism, she contrived 
by a temporising policy to aA’oid the dangeis which 
vrould have attended an open defiance. She took 
advantage abroad of every opening for iinlirect 
support of the Protestant cause ; at home, skilfully 
mingling politics and religion, Avithout direct religi- 
ous persecution she treated her opponents as traitors. 
She encouraged Avith all her Avoman’s wit the feel- 
ing for nautical enterprise Avliich Avas rife in the 
country ; and at length, with the obstacles Avhich 
had met her early course removed, firmly seated on 
her throne, and regarded both at home and abroad 
SIS the champion of Protestantism, she Avas able to 
bid defiance to the power of Spain and establish the 
supremacy of the English navy in the repulse of the 
Spanish Armada. 

In carrying out the sweeping changes of his 
reign, Henry VIII. had found the support of his 
people necessary. Even the settlement of Uie 
succession, though intrusted to Henry and carried 
out according to his Avish, was arranged Avith parlia- 
mentary sanction. The co-operation of the people 
Avas still more necessary for Elizabeth. Through- 
out her reign the influence of parliament had been 
rising. Social changes had still further tended in 
this direction ; if the old nobility had chiefly dis- 
appeared, a new nobility had taken its place, and 
the gentlemen of England, with property often 
increased from the monastic ^oils, nad become an 
important class. Though Elizabeth constantly 
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Assumed a masterful position with regard to her 
parliaments, she none^ the less listened to them and 
at times yielded to their remonstrances. It remained 
for the House of Stuart to force by unwise opposi- 
tion this rising power into a position of supremacy. 
The death of the Viigin Queen seemed likely to 
open the question of the succession, but the crown 
passed without difficulty to the Scottish king, and 
the long-delayed union of the two kingdoms under 
one luler was accomplished. The parliamentary 
settlement of Henry v III. had set aside the Scot- 
tish line ; it was therefoie by stiict law of inheritance 
only that James found himself called to the throne. 
Trained in a different school of politics, and appar- 
ently succeeding by what it was the fashion of the 
time to speak of as ‘divine right,’ he failed entiiely 
to understand the position of his piedecessors. This 
miscomprehension of his historical position handed 
on to his descendants was the cause of the disasters 
which attended their dynasty. Conceiving them- 
selves possessed of the powers inherent in the old 
English crown, and determined to make them good, 
thej forced the nation to fight over again the battle 
which had alrea^ been decided in the time of the 
Lancastrians. The contest between personal mon- 
archy and constitutional government was termin- 
ated only by the removal of the Stuarts from the 
throne. A battlefield was found in nearly every 
department of government. James I. himself ran 
counter to many of the national prepidices. 
Thoroughly Protestant at heait, he favouied the 
new High Church party, who looked for support lu a 
powerful crown ; easily influenced by favomites, he 
fell in with the fashion of the monarchies abroad, 
and ruled through the hands of a great minister j 
in disregard of the wishes of the nation, he con- 
tracted a friendship for Spain, which was now 
regarded as the hereditary foe. But his weak- 
nesses weie not untempered by sagacity, and he 
succeeded in avoiding any overt bieach with his 
people. His more obstinate son was less fortunate. 
From the be^ning of his reign he found his parlia- 
ment arrayed against him ; it succeeded even in 
wringing from him the great Petition of Bight. 
Weary of the struggle in which he seemed to be 
worsted, he believed himself strong enough to stand 
alone, and for some years ruled without a parlia- 
ment and in disregard of the most impoitant 
liberties of his subjects. Financial difficulties, 
caused in pait by his ill-ad vised efforts to establish 
the Episcopalian form of worship in his northein 
kingdom, compelled him at length to seek pailia- 
mentary aid. The long-repressed discontent of the 
nation thus found a means of expression, and the 
edifice of personal government fml before it. A 
grudging consent to hotly pressed reforms, an 
unfortunate laxity in observing his promises, and 
unwise efforts at resuming his power drove Charles 
into open hostility with the people, and the country 
was plunged into the horrors of ci\dl war. Beyolu- 
tion ran its inevitable course; the constitutional 
leaders of the early movement gave place to men 
who dreamed of much more radical changes, and 
whose politics were deeply tinged with religious 
fervour. The war brought to the surface successful 
generals, and in one of them was found a man who 
United vast practical ability with the subversive 
views and religions enthusiasm of the advanced 
party. 

The parliamentary enemies of Charles, haying 
completed their work by the execution of the king, 
foimd themselves mastered by the overwhelming 
ability of Oliver Cromwell. Raised to what was 
practically the throne, he set himself to reconstitute 
upon a new basis the constitutional structuie which 
had been swept away. His large and tolerant 
views, and his determination to produce order, 
excited the hostility of the narrow sectarians who 
179 


had formed the ma30iity of the Long Parliament. 
By all men of conservative mind, or who shared in 
the loyal sentiment so prevalent among Englishmen, 
he was legarded with aversion. His efforts to bring 
well-oidered liberty out of the jarring elements 
with which he was surrounded failed ; he was forced 
throughout his tenure of power to rely upon his own 
iron will. He succeeded in raising England to a 
high place among nations; it agam assumed the 
position of leader of the Protestant interest, and 
again sought its allies among the enemies of Spain. 
But on the death of the great Protector, and at the 
prospect of a succession of military tyrannies, a 
wave of reaction swept over the country. Enthusi- 
asm had died out, and that majority which at all 
times loves the old ways and piefers the easy paths 
of habit to the strenuous effort necessary to com- 
plete reforms insisted on the restoration of the 
banished house. With geneial acclamation, though 
not without some attempts to restrain his power 
within le^timate limits, Charles II. was brought 
back to Whitehall. Less arbitrary than his father, 
and far more capable of bending^ to the storm, he 
proved no less determined to maintain in his own 
way the fullness of the power he had inheiitecL He 
had to contend with much more formidable oippon- 
ents. Though the full restoration of the church 
and crown had followed upon his accession, the 
Rebellion had not been without permanent results. 
It was impossible that the parliament which had for 
years been regarded as the source of government 
should sink back into the position it had occupied 
in the reign of Charles I. ; the king could no longer 
hope to rule without it or to raise the revenue 
from illegitimate sources. The reign was one long 
dispute. The character of Charles, licentious, 
extiavagant, and ready to waste the national 
resources upon his own pleasures, afforded ample 
ground of complaint. Surrounded by advisers as 
unscrupulous as himself, he sold himself to the 
French king to supply his financial wants. At 
the instigation of his paymaster, he plunged the 
country into a disastrous war with its Protestant 
neighbour Holland, and by his mismanagement 
allowed the enemy’s fleet to ride undisturbed at the 
very threshold of the capital. He tampered with 
the national credit, and attempted by an exercise 
of high preiogative to set aside the laws against the 
Catholics. The enthusiastic parliament elected 
upon his return became before the close of its long 
life his bitter opponent. 

The assaults of the opposition, Whigs as they 
were now called, were directed against the Duke 
of York, the king’s Roman Catholic brother. 
Nothing would satisfy them but his absolute 
exclusion from the throne. To bring discredit 
rmon the Catholics they were not ashamed to lend 
themselves to the inmmous perjuries of Titus 
Oates. They thought of placing the king’s ille- 
gitimate son, the Duke of Monmouth, ‘upon the 
throne ; but their insolence defeated itself. Charles, 
never deficient in political insight, understood the 
national love for the rights of legitimacy, the dread 
of a disputed succession, and the sympathy with 
which his efforts to support his brother were re- 
garded. He dissolved ms refractory parliament, 
and even thought of vengeance. He drove Shaftes- 
bury, the leader of the opposition, from the country, 
and* assaulted the strongholds of his enemies by 
finding excuses to confiscate the charters of London 
and other great cities. The Whigs, who saw that 
such a step hy changing the constituencies might 
easily change the character of future parliaments, 
were driven to despair. The more statesmanlike 
among them began to think of seeking for the 
assistance of the king’s nephew, the Prince of 
Orange. Some of the wilder spirits sought for a 
speedier remedy in assassination. The discovery 
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and punishment of the Eye-house Plot, and the 
skilful mingling of the aspirations of patriots with 
the atrocious schemes of vulgar murderers, for a 
while discredited the Whigs, and Charles died to all 
appearance triumphant. It remained for his brother 
to bring into action the deep-seated discontent 
which underlay the seeming success of the crown. 
With a want of judgment little short of judicial 
blindness, he proceeded in a few years to alienate 
every class in England. The open insurrections of 
Monmouth and Argyll were punished with reckless 
and bloody severity. The Test Acts were set at 
defiance, and Catholics filled the army. He main- 
tained the shameful attitude his brother had adopted 
towards Prance. He laid his hand upon the free- 
hold offices of the universities and the church, 
asserted the power of tlie crown to dispense with 
statutes, re-established the court of High Com- 
mission, called upon the clergy to read publicly his 
illegal declaration of religious indulgence, and 
established a standing army to overawe the capital. 
Such a series of tyrannical actions brought about 
the crisis. The Whig leaders betook themselves 
to William of Orange. This great statesman, who 
had devoted his life to restrain within due limits 
the power of Louis XIV., at once accepted with joy 
the opportunity of adding the strength of England 
to his great combinations. Protestant in religion, 
tolerant both by nature and by political necessity, 
the powerful chief of a republican government, he 
was well fitted to rule a kingdom torn by religious 
and political faction. The heads of all the English 
parties had sought his aid; his mere appearance 
was sufficient to close the Stuart dynasty and diive 
James a fugitive from the countiy. 

The nation had again entered upon the full exer- 
cise of its powers. Taught by experience, before it 
deposited them in the hands of the king, it formu- 
lated the liberties of the country in a great and 
binding charter which should at once and for ever 
ut an end to those efibrts at personal rule which 
ad rendered its previous history so stormy. The 
victory of parliament was thus completed. The 
reign of the first parliamentary king was indeed 
disturbed throughout by conspiracies, and rendered 
unrestful by the efforts of the exiled house, and at 
the close oi the reign of Queen Anne for one critical 
moment there was a possibility that the Tories 
under Bolingbroke would succeed in re-establish- 

m the Stuarts; but the rapid action of the gieat 
ig nobles thwarted the attempt, and the failure 
of the Jacobite insurrection in 1715 secured in 
accordance with the settlement of parliament the 
Hanoverian House upon the throne. From that 
time onward, throii^i the reigns of the four 
Georges, William IV. , Victoria, Edward VII., 
and George V., constitutional government has 
constantly prevailed. The contests of parties, 
however severe, have been over differences of 
opinion of a less vital character than those involved 
in a change of dynasty. It has been possible, with- 
out revolution, without impeachment, to allow of 
the <iuiet and orderly change of ministers as a 
regular part of the w^orking of the parliamentary 
machine. Such a process implies little short of the 
complete disappearance of the personal wishes or 
opinions of the monarch, as a factor in the political 
Hie of the nation. It was not without resistance 
that the crown consented to assume this attitude. 
Neither William III. nor the statesmen who had 
secured his accession understood the full results of 
what had been done. Nor was William himself, 
bent upon using the wealth of his new dominions to 
aid him in his great continental schemes, inclined 
to resign any of the powers of the crown or to 
throw himself into the arms of a single party ; he 
attempted, like his predecessors, to employ as his 
ministers the ablest men of all parties. It was 


almost by accident that what is known as ‘ party 
government,’ by which the king chooses his minister 
from the majority in the House of Commons, and 
thus puts himself in harmony with Ms parliament, 
was discovered. The lesson which the success 
attending the great Whig government of 1C96 
taught wus strengthened by expeiience. It was 
not till the Duke of Marlborou^i, the heir of the 
views and objects of William, found himself sup- 
orted by the homogeneous ministry of 1708, that 
e met with unqualified success. From that time 
the ministry, virtually a committee of the majority 
of the house, and known as the Cabinet, has formed 
a recognised part of the machinery of government. 

But it wus not only in the establishment of con- 
stitutional government that the Revolution of 1688 
produced a change in the attitude of England. It 
introduced the country as a first-iate power into 
the politics of Europe ; no important complications 
have since arisen in which it lias not played its 
part. Throughout William’s reign, as a matter of 
course, its strength was employed against France. 
The war of the Spanish Succession opened to its 
annies under the leading of Marlborough a glorious 
career of victoiy. The Whig leaders, who had not 
shrunk from impeaching the authors of the Peace 
of Utrecht which closed it, yet appropiiated the 
advantages then acquired, and forced England in 
support of the treaty to the very head of the Euro- 
pean powers. In tne war of the Austrian Succes- 
sion, the national energies, directed chiefly against 
France, secured British supremacy upon the ocean, 
which ripened under the great Pitt in his alliance 
with Frederick of Prussia into the unquestioned 
command of the colonial world both in the east and 
w^est. Though paralysed for a moment by the 
disasters of the American rebellion, the military 
enterprise of the country revived under the younger 
Pitt. Forced into opposition to the French Revo- 
lution, he was the soul of the great coalitions by 
which the proselytisi^ vehemence of the Jacobins 
was held in check. The appearance of Napoleon 
upon the scene, and the extraordinary successes 
^^ffiich attended his arms, changed the character of 
the war; it became a struggle for existence. It 
was again English subsidies, English troops, and 
English successes in Spain which tended more than 
anything else to bring the great powers into action, 
and to rouse that feeling of national life which 
produced the overthrow of the Napoleonic empire. 
Once again England stood at the very head of 
European powers. 

One cause of these vast successes, unexpected in 
a country under popular rule, is to he found in the 
character of the government which sprang from the 
Revolution. That event was in its essence an 
aristocratic rather than a popular movement. The 
restriction of the constituencies and the influence 
of the possession of land threw power into the 
hands of a comparatively limited class. It was 
more as an oligarchy than as a democracy that 
England was able to prove itself so powerful 
abroad. But great socisd changes were gradually 
working themselves out, a revolution was taking 
place in the industrial world. The enlarged applica- 
tion of steam, the invention of machinery, improved 
methods of amculture, the extended use of coal, 
the removal of the iron trade from the south to the 
north, and its great increase, were all tending to 
bring into greater prominence the trading, manu- 
facturing, and artisan classes. The strange anom- 
alies of the representation became still more glaring ; 
change of occupation was not effected without much 
individual hardship, and the discontent arising 
from suffering was joined with that engendered by 
a Sense of political exclusion. The ideas fostered 
by the French Revolution played their part in the 
general ferment. The determined and successful 
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-effoifc of the Irish Catholics to obtain religious 
emancipation laid baie the inci easing weakness of 
the governing classes. And at length the leaders 
of the Whig party made common cause with the 
classes hitherto excluded from goveinment, and, 
backed at once by the traders and the artisans, 
forced upon an unwilling pailiaiiient the great 
Reform Bill of 1832. From that time till the close 
of the century there was a marked change both in 
the position of England and in the character of the 
questions which excited public interest. Still mis- 
tress of the sea, and possessed through its colonies 
of a world empire, England found enough to do in 
the preservation and improvement of this gigantic 
dominion, and as far as possible abstained from in- 
teiference in continental quariels. Once and again 
it showed its influence. In 1848, the year of revolu- 
tions, and in the subsequent consolidation of Italy, 
its sympathies were nob hidden, but there was 
no thought of active interference. It allowed the 
great American republic to settle its disputes un- 
interrupted. It aclopted the same attitude of non- 
inteiventionin the Prussian wais against Denmark, 
against Austria, and against France. It was only 
in questions which seemed to touch the safety of 
its Eastern empire that it drew the sword. The 
Crimean war was avowedly for the maintenance of 
Turkey as a check upon Russia, which was threaten- 
ing the road to India. Of the same class were the 
wars in Egypt and Afghanistan. Still more diiectly 
when India itself burst into insurrection was Eng- 
land called upon to interfere and engage in the 
victorious but tenible campaigns which marked 
the suppression of the Mutiny. The other wars, 
and they were not few, were all connected with 
mercantile and colonial interests ; the piincipal was 
the war with the Transvaal and Oiange Free State 
in 1899-1900, ending in both these republics being 
a,nnexed to the crown as British colonies. As to ; 
the questions which, after the passing of the first | 
Reform Bill, excited public interest, the chief were 
the extension of the political franchise, the refoim 
of municipalities, the r^eal of the Corn Laws, the 
establishment of Free Trade, the impiovement of 
the condition of the working- classes, tlie regulation 
of strikes and trade-unions, an equable system of 
•compensation for injuries, a national system of 
■education, and the nianagement of Ireland. 

During i^he South African war of 1899-1900 a great 
impulse was given to the feeling of solidarity 
between the mother-country and her colonies ; and 
in the first years of the 20th century, prior to the 
outbreak of the Great War, imperialistic ideas 
grew in stiength, manifesting themselves mainly 
in agitation for imperial preference. In 1907 self- 
government was granted to the Transvaal and to 
the Orange River Colony, while in 1909 the union 
of South Africa was completed. In foreign affaiis 
in this period the establishment of an alliance with 
Japan, and the negotiation of enterites with both 
France and Russia, marked a definite departure 
from traditional policy. A.t home the passing of 
the Parliament Act (1911), with its limitation of 
the veto of the Lords, was a constitutional change 
of first magnitude, while the carrying of a bill for 
the payment of members (1912) was an important 
measure of parliamentary i*eform. Educational 
reform had its legislation in an act of 1902, while in 
■social reform the Old Age Pensions Act of 1908 and 
the National Health Insurance Act of 1912, together 
with the inauguration of campaigns for land reform, 
were the leading features. Throughout the period 
industrial unrest was rife, infused at many points 
by syndicalist doctrine fi*om France. In 1914 
Home Rule and Welsh Disestablishment acts were 
passed, but the same year brought the Great War 
'(q.v.), and with it the suspension of the operation 
K)f these measures. At the conclusion of the Great 


War the colonies of Geimany passed in effect to 
England ; hut, at the same time, the war doctiiue 
of self-determination was made the basis of agita- 
tion against English rule in Egypt and India In 
the first instance, the protectorate established ia 
1914 was terminated in 1922, and the country lecog- 
nised as an independent sovereign state; in the 
second, concessions weie made in the Goveinment 
of India Act ( 1920), but the demand for complete 
emancipation continued. In foreign lelatioiis the 
peace treaties which followed the war left England 
embroiled as peihaps not for a centuiy in the affairs 
of Europe. At home the circumstances of the war 
acceleiated lefoim of various kinds. Thus the 
Representation of the People Act (1918) gi anted 
votes to women, and in so doing anticipated later 
measures for the complete removal of sex disquali- 
fication, while it also otheiwise extended the 
suffrage and effected a ledistribution of seats; by 
an act of 1918 the cause of education was advanced 
in new directions ; while in a measuie of the follow- 
ing yeai schemes of housing refoiiu were embodied. 
In post-war yeais the influence of revolutionary 
expel iment abroad, the economic derangement of 
the peace, and the geneial disillusionment of the 
times accentuated the social unrest which had been 
growing throughout the century, and so produced 
circumstances in which the forces of labour added 
greatly to their electoral and parliamentary power. 
In 1920 the Welsh Disestablishment Act came into 
operation. To the Irish question, however, a fresh 
turn had been given by new doctrines of nationalism 
thrown up by the war, and the emeigence of an 
Irish Fiee State came eventually to end the con- 
troversies of half a centuiy. (See Ireland.) 
The first Labour Government took office in 1924. 
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Btgan to 
leiga 

Anglo-Saxon Line— 

Egbert 800 

Ethelwulf 836 

Ethelbalcl 867 

Ethelbert 860 

Bthelred 866 

Alfred 871 

Edward the Elder 901 

Athelstan 925 

940 
946 
905 
957 
975 


Began ta 
' leiga. 

House of Lancaster— 

Henry IV. 1399 

Henry V. 1413 

Henry VI. 1422 

House of York — 

Edward IV 1461 

Edward V 14S3 

Riohard IlL 1483 


House or Tudoh — 

Henry VII 1485 

Henry VIII 1509 

Edward VI 1547 

Mary 1553 

Elizabeth 1558 

Stuart Line— 

James 1 1603 

Charles 1 1625 


Commonwealth .. 


1649 


Edmund 

Edred 

Edwy 

Edgar 

Edward the Martyr 
Bthelred the Unready. . . 97S 

Edmund Ironside 1016 

Danish Line— 

Canute 1017 

Harold 1 1036 

Hardicanute 1039 

Saxon Line— 

Edward the Confessor. . ,1041 

Harold H 1066 

Norman Line — 

William 1 1066 

William II. 1087 

Henry 1 1100 

House of Blois— 

Stephen 1135 

PliANTAGBNET LiNB — 

Henry II 1154 

Richard I 1189 

John 1199 

Henry III 1216 

Edward 1 1272 

Edward II 1307 

Edward IIL 1327 

Richard II 1377 

Saxe-Ooburg or Windsor Line. 

Edward VII 1901 [ Geoi^e V. 1910 

The history of. Scotland, Ireland, and Wales is treated 
under those hea'is. For the several kings and their 
reigns, and the great statesmen, see the special articles. 
See the Introd^iction to the Stxtdy of EngliBh EUtotp 
(1881), hy S. B. Gardiner and J. B. MuUinger, the second 
part containing a list of authorities. For special periods 
the following books will be found useful 
Before the Conquest. — Guest’s Originea OisKtccs (1883) ; 


Stuart Line — 

Charles II 1660 

James II .1685 

House of Orange— 

William and Mary 1688 

Stua-rt Line— 

Anne 1702 

Brunswick Line— 

George 1 1714 

George II 1727 

George m 1760 

George IV. 1820 

William IV. 1830 

Victoria 1837 
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Pearson’s Early and Middle Afjes, vol. i. ( 1867 ) ; 
Kemble’s Saxons in England ( 1849 ; new ed. 1876 ) ; 
Sharon Turner’s History of the Anglo-Saxons from the 
earliest •period to the Conquest (1852) ; Lappenberg’s His- 
tory of England wnder the Anglo-Saxon Kings (1845; 
new ed. 1880) ; Green’s Making of England^ 449-8^9 
(1881); Green’s Conquest of England, 758-l(f^l (1883);! 
Stubbs’s Constitutional History, vol. i. (1874) ; Hook’s 
Lives of the Arohhishops of Canterbury, vol. i ( 1860 ) ; 
Elton’s Origins of English History (1882): Chadwick, 
Origin of the English Nation (1907). 

1066-1485. — Stubbs’s Constitutional History, vols. ii. iu. 
(1875--78); Lingard’s History of England, vols. i.-v. 
(1819); Freeman’s Norman Conquest (1867-70); Free- 
man’s William Bufus (1882); Bright’s Medieval Mon- 
archy (1875); Gairdner’s Richard III » (1878); Hook’s 
Lives of the Archbishops (1860); Eobinson’s History of 
England to 1485 (1920). 

1485-1688.— Fronde’s History of England, 15^-88 
(1856-69 ; new ed. 1881-82 ) ; Lingard’s History of Eng- 
land, vols. vi, -XIV, (1819-31); Mackintosh’s History of 
England (1834); Bright’s Personal Monarchy (1876); 
Banke’s Hisiory of England in the 17th Century (1875- 
76 ) ; Gardiner’s History of England, 1603-J^ (1869-82), 
and History of the Great Civil War (1886 et seq ) ; Carlyle’s 
Letters arid Speeches of Cromwell (1845); Macaiday’s 
History of England, 1660-1703 (1849-55) ; Hallam’s Con- 
stitutional History, 1485-1760 (1827). 

1688-1837. — Lecky’s History of England in the 18th 
Century (1878-87) ; Stanhope’s Queen Anne (1870; new 
ed. 1880), and History of England, 7775-5^(1836-54); 
Massey’s History of England, 1745-1803 (1855-63) ; Mar- 
tineau’s History of the Reace (1849-50) ; Bright’s Con- 
stitutional Monarchy (1877); Erskine May’s Constitu- 
tional History, 1760-1860 (1861-63); Walpole’s History, 
vols. 1-iii. (1878-80); Justin McCarthy’s Four Georges 
( 1889 et seq.) ; W. Mathieson, England in Transition, 
1789-1833 iim). 

1837- .—McCarthy’s (1879-97), Walpole’s (1886, 
vols. iv. V.), Molesworth’s (1866-73), Eobinson’s (1922), 
and Trevelyan’s (1923) histories; also Paul’s Modem 
England (from 1846; vols. i. to iv. 1904-6); Marriott’s' 
England since Waterloo (1913), and Farrer’s England 
under Edward VI 1. (1922). 

See also compendious general histories by J. E. Green 
(1874; must. ed. 1892-94), J. F. Bright (1877-88), S. E. 
Gardiner (1890-92), and A. D. Innes (4 vols. 1913-22), and 
larger works like Social England, edited by Trail (5 vols. 
1893-96), and the histories edited by Hunt and Poole (12 
vols. 1905 et seq.), and Professor Oman ( 1905 et seq. ), and 
the Cambridge Modern History. 

England, Church of. There is no trustworthy 
information as to the original preaching of the gospel 
in the British Isles ; all that is foithcoming is either 
conjecture or legend. To the former category 
belongs the theory that St Paul was the first 
missionary thither— an opinion which rests only 
upon the apostle’s own mention of his intended 
journey into Spain (Korn. xv. 24, 28) and the 
statement made by his convert and friend, Clement 
of Rome, that in his missionary travels he pro- 
ceeded as far as ‘the limit of the west’ {Epist. ad 
Corinth, i. 5), words which have been construed as 
signij^ng Britain, because the farthest western 
honndaiy of the Eoman empire. But that they do 
not in fact denote anything except the Spanish 
peninsula (much of which lies farther west than 
Britain) is made all hut certain by the latter alone 
finding mention in the reference to St Paul in the 
Muratorian Canon, a document of the 2d century. 
To the class of mere legend belong no fewer than 
nine distinct accounts, specifying other apostles and 
saints as having evangelised Britain, one only of 
which — ^that which brings St Joseph of Arima-riiea 
to Glastonbury, and makes him shrine the San- 
greal there— found popular acceptance. The most 
tenable theory which a consideration of all the 
factors of the problem suggests is that Britain was 
evangelised from Gaul, and that rather by sporadic 
and intermittent action than by means of an 
organised mission from Lyons or any other of the 
Gallic churches. Gildas, the earliest extant 


British historian {circa 516-570), acknowledges 
that he has no information to give upon the subject, 
since all the documents which might have cleared 
the matter up had either been destroyed by the 
Saxon invaders, or carried out of the country by 
the exiles who fled before them, ibid this testi- 
mony serves as specific disiiroof of one of the 
legends — that which ascribes the conversion of 
Britain to missionaries sent by Pope Elentherius 
( 177-193 ), at the request of Lucius, king of Britain; 
for this story is based solely on an interpolation 
made in 530 into the record of the pontificate of 
Elentheiius in the Catalogus Pontijicum Roman- 
orum, a date too near that of Gildas’s history for 
him to have been ignorant of the fact if then 
credibly attested. The story of the martyrdom oi 
St Alban, said to be the protomartyr of Britain 
in the persecution under Diocletian, though in- 
crusted with mythical details, may probably con- 
tain a germ of fact, as the scene of his death was a 
place of pilgrimage at the beginning of the 5th 
century : out the first tangible liistoiical item in 
the annals of British Christianity is the record of 
the presence of three British bishops (Ehorius of 
York, Restitutus of London, and Adelfius of 
Caerleon) at the Council of Arles in 314. Others 
attended the Council of Sardica in 347, and that of 
Ariminnm in 360. And from this time forward we 
find definite allusions to a settled church in Britain 
made by writers such as St Chrysostom, St Jeiome, 
and Sozomen. 

At the be^ning of the 5th century, Pelagius 
(Morgan ?), a native of Britain, originated the 
heresy which bears bis name, and it spread so 
rapidly in his own country that his opponents were 
obliged to invoke the assistance of the Galilean 
Church against it. Accordingly, Germanus, 
Bishop of Auxerre, and Lupus, Bishop of Troyes, 
were sent in 429 to combat the new heresy, and 
Germanus paid a second visit with the same object 
in 447. 

This controversy exactly synchronises with the 
earliest Saxon invasions, which, though carried on 
unsystematically by detached bands of adventurers, 
met with no effective resistance, and gradnally 
overthrew the Romano-British civilisation, forcing 
the native population steadily, if slowly, hack into 
the western parts of the island, apparently extir- 
pating the church and Christianity itself in the 
process of conq^uest. Thus England forms the sole 
exception to the rule visible in all other parts of 
the Roman empire, that the Teuton invaders sub- 
mitted to the creed of the conquered, and adopted 
as much of their civilisation and polity as they were 
capable of assimilating. 

But what the British Church failed to effect, 
perhaps even to attempt, was achieved by external 
agencies. Kent, the oldest kingdom of the 
Heptarchy or Octarchy, was also the earliest to 
receive the gospel ; and Bede’s picturesque narrative 
tells how Gregory, Archdeacon of Rome, was 
attracted by the appearance of some fair-haired 
Saxon slave-children exposed for sale in the forum, 
and on inquiry into their race and country was 
seized with a desire to become a missionary thither. 
He could not obtain the necessary sanction, because 
his services at home were too valuable to be 
dispensed with ; but when he was elected pope he 
determined to take effectual steps for carrying out 
his original plan with other instruments. He chose 
Augustine, prior of St Andrew’s monastery on the 
Ccenan Hill, a foundation of Ms own, as head of 
the mission he projected, and sent him, accom- 
panied by forty monks of the community, with 
supplies and with letters of recommendation to 
the bishops and sovereigns of GauL TMs policy 
directed the course wMch the mission was to take, 
for Charibert, king of Paris, had given his daughter 
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Bertha in marriage to Ethelhert, king of Kent, 
though a heathen, on condition that she should 
be permitted the free exeicise of her religion, 
and be attended by a body of domestic chaplains. 
Ethelbert accepted the conditions, and repaiied a 
ruined Christian church just outside Canterbury 
for their use, and was thus likely to receive 
Christian missionaries more readily than any other 
of the Anglo-Saxon kings. Moreover, he held the 
honorary precedence amongst them denoted by 
the title of Bretwalda, so that his example, if 
he could be induced to encourage the stranger^ 
would be exceptionally influentisd throughout the 
country. 

Augustine and his companions landed in Thanet 
on August 7, 596, and were granted an audience 
by the king in a few days under a great oak, to 
which they advanced in procession, preceded by a 
silver cross, bearing a picture of Christ, and singing 
the Litany. They were favourably received, and 
given permission to preach and make converts of 
such as chose to listen to them, while Ethelbert 
himself, about a year after the arrival of the 
mipion, accepted their teaching, informed the 
Witan of his proposed change of religion, and 
obtained its sanction, besides inducing several of 
its members to follow his example, as did also 

f -eat numbers of the commons. Hereupon 
ugustine, in compliance with directions given 
him by Pope Gregory before his departure from 
Rome, went to Gaul to obtain episcopal consecra- 
tion _ as Archbishop of the English, which he 
obtained at the hands of Virgilius, i^rchbishop of 
Arles (November 16, 597). He sent news of his 
success to Rome, asking for additional men and 
supplies, which were promptly sent, together with 
the distinction of the archiepiscop^ pall for 
Augustine himself, and a commission empowering 
him not only to erect twelve suffragan sees in 
southern England, but to do the same in the north, 
and appoint any one he pleased as metropolitan 
over them at York. But in fact Uttle solid 
advance was made outside Kent for a considerable 
time, since a conference between Augustine and 
representatives of the British Church broke down 
through prejudice and misapprehension on both 
sides; and the apparent success which attended 
the missions in the kingdoms of Essex, Mercia, 
East Anglia, and Northumbria proved unsub- 
stantial, fox even those of them which had been 
most unanimous in accepting the gospel relapsed 
into heathenism after tire death of the convert 
kings. 

The recovery of these regions is due to the Celtic 
missionaries fiom their headquarters at Iona, an 
Imh colony, and notably to Aidan and his successor 
Finan. All northern and central England was 
evangelised by their agency, and also Essex, so 
that about two-thirds of the whole area of the 
countiy owes its Christianity to this source. The 
remainder is thus accounted for : East Anglia was 
converted by Felix, a priest from Burgundy, whom 
Augustine then raised to the episcopate ; Wessex, 
by Birinus, an Italian, who obtained a mission from 
Rope Honorius, independently of St Augustine’s, in 
634; and Sussex, the last part of England to 
receive the gospel, by Wilfrid, Bishop of York, 
then exiled from his own diocese (681-685), the 
Isle of Wight being actually the latest scene of 
conversion. No difficulty was raised by the Scoto- 
Celtic missionaries in accepting the primacy of 
Canterbrny, and. in fact the several missions were 
welded into a single Church during the life of 
Theodore, seventh Archbishop of Canterbury, who 
sat from 668 to 693. He it was who at the Synod 
-of Hertford in 673 broke up the existing dioceses, 
each of which was conterminous with one of the 
iSaxon kingdoms, into sixteen more manageable 


^eas, all of them suffragan to Canteibury. In 735 
York was made an arclibishopric and metropole of 
the northern part of the island, though wi^ pre- 
cedence after Canterbmy ; but this distinction was 
not gi^n foinial expression until 1093, when the 
title ‘ Piimate of All England ’ was attached to 
the holder of the latter see. The Welsh Church 
remained separate for a much longer time than 
that of Nortlmrabiia. It is not till 875 that there 
is pi oof of the intervention of Canterbury within 
its limits, for which the lack of any Welsh metro- 
politanate gave the occasion, and not till 1188 
was the union with the Church of England fully 
effected. 

Save for the sufferings inflicted during about a 
century by the piratical invasions of riie pagan 
Danes, who treated the Saxon Christians much as 
the British Christians had been treated by the fore- 
fathers of those Saxons, the Anglo-Saxon Church 
remaiued peaceful and undisturbed till the Norman 
Conquest, living a life of its ovm, having scaicely 
any intercom se or relations with the continental 
churches, and ministered to by an episcopate and 
clergy with slender claims to learning, culture, or 
activity. 

The Conquest,^ albeit attended with much hard- 
ship and oppression of the subjugated nation, and 
with some extrusion of Saxon prelates the moment 
William felt himself firm on his new throne, proved 
almost an unmixed benefit to the chuich of the 
country. The Norman clergy, while no less devout 
than the most pious Saxons, were far their 
superiors in learning and intellectual gifts, and the 
men whom William intruded into the places of the 
deprived Saxons, whether as bishops or abbots, 
were for the most part of high mark, in proof of 
which it will suffice to name Lanfranc, Arobbishop 
of Canterbmy, Osmimd, Bishop of Sarum, and 
Anselm, Lanfranc’s successor, though his accession 
to the primacy was under William II. in 1093. 
The great Norman nobles as a rule exercised their 
patronage with similar discernment ; they founded 
abbeys and churches, cathedral and parochial, 
larger and statelier than had been known in 
England ; they invited over monks from the most 
celebrated foreim monasteries to occupy the new 
foundations, and they brought the English Church, 
after several centuiies of virtual isolation, again 
into touch with the rest of Latin Christendom. 
One factor in this last change, however, had results 
which no one could then forecast, for it was the Con- 
queror himself who availed himself of the oppor- 
tunity given by the abortive Saxon revolt of 1069 
to depose the Saxon primate Stigand. For this 
purpose he invoked the assistance of the pope, 
who sent two cardinals as legates. Under their 
presidency a synod was held at Winchester in 1070, 
wherein the deprivation of Stigand was effected, 
and the first precedent established for the internal 
jurisdiction of the papal authority iu England 
When William’s own strong personality was le- 
moved, difficulties at once arose from tnis cause, 
as in the disputes concerning the investiture of 
bishops between William II. and Henry I. on the 
temporal side, and St Anselm upon the ecclesiastical 
art, which ended in a compromise whereby the 
ing abandoned the claim to invest bishops by the 
delivery of the pastoral staff and the episcopal ring, 
and the church agreed not to treat the act of 
homage on the part of a bishop-elect as disqualify- 
ing Mm for consecration. This was a practical 
victory for the civil power, and the be^Mning of 
that mode of its nominating English bishops by 
uniting a letter-missive in favour of a specified 
person to the cong4 cP4lire, or license for election, 
which still prevails. 

Graver troubles arose when Henry 11. endeavoured 
to abolish the privilege of clergy, which exempted 
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all members of the clerical body from the juiis- 
dicfcion of the civil courts, even for the most serious 
offences against the laws. He availed himself of a 
vacancy in the see of Canterbury to nominate his 
chancellor, Thomas Becicet, to the primacy, in the 
expectation that he would assist in bringing about 
this desired change. At first the new archbishop 
gave some support to the plan, but at the Council 
of Clarendon, where the new laAvs were synodically 
voted, he refused to validate the acts of the council 
by affixing his official seal to them, to the great 
anger of Henry, who was present, and who imme- 
diately took action which drove Becket into exile 
for six years. On his return to England, he excom- 
municated the Archbishop of York, the Bishop of 
London, and the Bishop of Salisbury for usurping 
his functions during his absence, and they at once 
proceeded to Normandy to complain of him to the 
king. The hasty words which the news drew from 
him were caught up by four knights of the court, 
who hurried over to England, and murdered the 
aichbishop in his own cathedral. The crime 
pioved fatal to the proposed measures, which 
Henry was compelled to abandon; and though 
some limitation of the privilege of clergy took 
place in the reign of Edward III., and again in that 
of Henry VII., it was not till the Reformation 
statutes of 1536 and 1541 that it was finally 
abolished. 

The Papacy was even more successful in the 
reign of John than in that of his father. The pope 
then was Innocent III., one of the ablest and most 
ambitious of the Roman pontiffs, who set aside a 
disputed election to the see of Canterbury, and 
appointed Cardinal Stephen Langton instead of 
either claimant. The king refused to accept the 
nomination of Langton, and the pope at once put 
the kingdom under an interdict, which involved 
the cessation of the offices of religion throughout 
the country.^ But as John proceeded to retaliate 
by acts of violence against the clergy, a sentence 
of excommunication was fulminated against him- 
self, quickly followed by one of deposition, whereby 
his subjects were released from their allegiance, 
and the kingdom was granted to Philip, king of 
France, who was enjoined to invade England with 
an army. Although John called out a military 
force to resist the threatened invasion, he was 
afraid to trust himself to his alienated subjects, 
and made secret terms with Pandulf, the papal 
legate at the French court, in accordance with 
■which John signed a deed of resignation of his 
insular dominions into the hands of the pope, to 
be held from him as his feudal vassal on payment 
of a thousand marks yearly, and actually executed 
this undertaking in the church of the Templars at 
Ewell, near Dover, in 1213, kneeling before the 
seated legate, laying the crown at his feet, and 
taking the oath of homage to the pope as his lord 
paramouiit. The exiled prelates hereupon returned, 
and Cardinal Langton gave absolution to the king. 
But although Langton was thus forced upon the 
country by external influence, he at once identified 
himself with the popular party, headed the con- 
federacy of the barons formed to extort reforms 
from John, disregarded the pope’s attempt to pro- 
tect his vassal, and compiled the signature of 
the Great Charter at Runnymede in 1215, refusing 
to publish the buU with which Innocent IIL 
attempted to quash it. Nevertheless, the vassal- 
age of tlie kingdom was not suffered to remain a 
mere dead letter of titular dependence on the 
Papacy ; it continued as a very potent fact during 
the long reign of Henry III., when the church 
patronage was almost monopolised by the popes, 
in virtue of ^mandates’ and ‘provisions,’ and exer- 
cised chiefly in favour of Italians; while the 
revenues drawn to Rome from England, as vouched 


by a complaint lodged at the Council of Lyons in 
1274, largely exceeded those of the crown. This 
policy, which at once affected the people generally 
in their religious relations throughout the parishes 
all over England, and the state in its corporate 
character, did much to beget a temper of levolt 
against the Roman claims, as those of an alien 
and even hostile power, and had much to do with 
the^ spread of Lollardism at a somewhat later 
period, and even vdth the permanent success of 
the Reformation 

There was, however, an event of a very different 
kind which also marked the 13th century : the 
introduction of the new institute of friars, then 
but lately founded by Francis of Assisi and Dominic 
Guzman on a basis differing in several important 
particulars from the older monasticism which had 
played so great a part in church history. The 
Dominicans, or Friars-preachers, i cached England 
about 1219, the Franciscans about 1224, being soon 
followed by the Carmelites and Augustinians. For 
a time they worked as marked a revival as they 
had already brought about in religion on the Con- 
tinent, and the Franciscans became in addition 
famous for their learning, not only furnishing the 
ablest teachers to the universities, but producing 
men of such exceptional eminence as Roger Bacon, 
Duns Scotus, and William of Ockham. For a 
time the influence of the friars was wholly health- 
ful and stimulating, but the very popularity which 
they enjoyed crowded their ranks with unworthy 
members, and the greed which they soon evinced, 
as well as the anti-national attitude they assumed 
in consequence of their exemption from local juris- 
diction, as holding directly from the pope, so that 
they viewed themselves as his liege-men and acted 
as papal garrisons in England, marred the fair 
promise of their advent, and made them additional 
factors in the growing alienation from Rome. This 
change of attitude towards the friars appears as 
early as the episcopate of Robert Grosseteste, 
Bishop of Lincoln (1235-53), who had been one 
of -bhe first to welcome their arrival, but became 
their steady opponent towards the close of his life, 
as he also was of the papal usurpation of English 
church patronage. 

Edward I. renounced that fealty to the Papacy 
which his father and grandfather had accepted, 
besides checking the transfer of land by the 
Statute of Moitmain in 1279 ; and his own grand- 
son, Edward III., carried resistance much further- 
in 1350, by the Statute of Provisors, which put an 
end to the pope’s encroachments on the ri^ts of 
patrons ; in 1353, by forbidding appeals to Rome 
under pain of outlawiy; in 1367, by refusing to 
continue payment of the tribute with which John 
had saddled the kingdom ; and in 1374-75, by an 
inquii^ into the number and value of the benefices 
occupied by aliens,^ succeeded by an embassy to 
the p^e to complain of the abuses. One mem- 
ber of that embassy, John Wyclif, Master of 
^Uiol, Oxford, had a powerful, if temporary, 
influence in fostering opinions adverse to the 
current systein, and tne^ popularity of his transla- 
tion of the Bible contiibuted much to the same 
end. His teaching, though officially condemned 
both by the university and the churcli, found many 
supporters both amongst the educated and the 
masses, and probably helped the enactment of the 
Statute of Premunire in 1393, as it certainly did 
the spread of Lollardism after his death in 1384. 
Active measures were taken for its repression 
under Richard II. and Henry IV., ^nd &e first 
execution by burning for heresy in England was 
that of William^ Sawtr6, a London rector, in 1401. 
He was the earliest of many victims (including Sir 
John Oldcastle, Lord Cobham) during a persecu- 
tion which lasted with little intermission till the 
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outbreak of the Wars of the Roses; but mean- 
time the reaction against Rome was holding its 
course both in church and state, and was much in- 
ca-eased by the high-handed action of Pope Martin 
V., who endeavoured to revive the abuses which 
successive kings and parliaments had abated or 
removed. 

Some recovery of Roman influence, however, took 
place in the weak reign of Henry VI., and Cardinal 
Kemp, Aichbishop of Canterbury, was not only 
nominated by the pope to the primacy, but avowedly 
governed the churcli as papal legate ; a policy 
wherein he was followed by his successors Caidinals 
Bouchier and Morton, under the last of whom 
( 1487-1501 ) the long struggle of the nation against 
papal encroachments seemed to end in final defeat, 
and in the reduction of England to a mere appan- 
age of Rome. With the accession of William 
Warham, a patron of learning, to the primacy in 
1502, some abatement of this subjection becomes 
visible; but the time for a far wider and deeper 
revolt was near at hand, seeing that the Lutheran 
movement, destined to influence the whole Western 
Church, took place during Wai ham’s primacy, 
and rapidly aflected even those who were most 
opposed to its principles. In particular, the wide- 
spread anger it aroused against practical abuses 
strengthened the hands of Cardmal Wolsey in 
undertaking the reform of the monastic houses in 
England, by purging the greater monasteries of 
their scandals, and suppressing small and useless 
foundations, drafting^ tlieir inmates into the larger 
societies, and apjdying their revenues to educa- 
tional purposes. But rougher hands were to cariy 
on the work in a very diflerent fashion from his 
temperate measures. The failure of Henry VIIL 
in obtaining a divorce at the pope’s hands from his 
queen, Catharine of Aragon, since her nephew, 
tlie Emperor Charles V., was too powerful to be 
thus braved, led to his determination to break 
with Rome ; and though Wolsey declined to assist 
his plans, and was disgraced in consequence, yet 
in Thomas Cranmer, whom, on Warham’s death 
in 1532, he raised to the primacy, he found a ready 
instrument for his purpose. Cranmer declared the 
marriage with Catharine void, and the king’s private 
mariiage to Anne Boleyn valid ; while Henry re- 
torted upon the pope’s verdict of 1534 against this 
union by hastening on the proceedings of the famous 
‘ Reformation Parliament,’ which continued from 
1529 to 1536. Herein papal licenses and bulls were 
rohibited, the king’s ecclesiastical supremacy 
eclared the law of tlie land, and its impugnment 
punishable with death ; the submission of the clergy, 
compelling them to accept a revision of the canons 
by a royal commission and to assemble in their con- 
vocations only when summoned by the king’s writ, 
was extorted ; the payment of annates to Rome 
was forbidden ; andf the statute in ‘ Restraint of 
Appeals,’ terminating all ecclesiastical suits within 
the kingdom by prohibiting the carriage of any 
suit before the pope, was enacted. 

These changes seem to have been received, not 
only without resistance, but with real ap roval, 
even by the clergy as a whole ; and, except for the 
breach with Rome, little alteration was made in 
the ordinaiy routine of church teaching nd dis- 
cipline, though some slight advance was made in 
the reforming direction oy the issue of the Ten 
Ai*ticles in 1536 and the InstitMtion of a Christian 
Man^ or The Bishops' Book, in 1537, recast and 
re-issued in 1542 as the Necessary BrudWon of a 
Christian Man, or The King's Book. A greater 
practical change was carried out by the wholesale 
spoliation and suppression of the monasteries, 
mainly by the agency of Thomas Cromwell between 
1536 and 1539, and the devolution of their great 
revenues, including the impropriated tithes of 


parish churches, into the hands of the king and 
the secular landlords. The Act of the Six Articles 
in 1539 was aimed at the more advanced Reformers, 
and made seveial of their favouiite tenets heresy 
at statute law, so that it was no longer possible 
for the accused to save his life by abjuration, as 
it had been undei the previous system. Some 
modification of its severity was made in 1543 and 
in 1544, and the beginnings of vernacular services 
appear in the publication of the Litany in English, 
in addition to an earlier peimission for the private 
use of the Psalter, Cieed, Lord’s Prayer, and HaiJ 
Mary. Such was the posture of atfaiis at the 
death of Henry VIII. in 1547. 

Under the child-king Edward VI., the reforming 
movement was pushed on much more rapidly, and 
is sharply divisible into two distinct periods : an 
earlier one, whose landmarks are the Order of 
Communion of 1548, and the First Book of Common 
Player in 1549, both of them the work of the native 
clergy, and drafted on mainly conservative Imes; 
and a later one, when the influence of the foreign 
Reformers domiciled in England, and notably Bucer 
and Peter Martyr, became dominant with the king’s 
advisers, and resulted in the destruction of the 
altars of the churches in 1550, the issue of the 
Second Prayer-book in 1552, by royal and parlia- 
mentary authoi ity only, and without the assent of 
the church, and the compilation of the Forty-two 
Articles, the first diaft of the present Thirty-nine, 
in 1553. So much wanton havoc had been wrought 
under colour of reformation in the closing years of 
Edward’s short reign that Mary’s accession was 
received without alarm, and even with welcome, 
and that by the clergy no less than by the laity, 
with the exception of those who felt themselves 
imperilled. But though she imhiediately set herself 
to undo all the work of the pieceding quarter of a 
century, aided by her husband Philip 11. and her 
kinsman Cardinal Pole, so that she was enabled 
with the assent of pailiament to brinw the church 
and nation back into the relations with the see of 
Rome which had pievailed up to 1529, yet her im- 
politic cruelties and the fierce persecution of which 
Cranmer, Ridley, Latimer, and Hooper weie the 
most conspicuous victims, alienated the national 
sympathies from her, and led to a fresh reaction, 
which at once took shape under her successor 
Elizabeth. In 1559 the Act of Uniformity re- 
establishing the Common Prayer-book, and also a 
statute reviving the royal supremacy, were enacted ; 
the Thirty-nine Articles were published in 1563, 
and the Church of England placed in a position 
midway between the attitudes in the two periods 
of Edward VL’s reign already referred to. The 
Marian bishops, who refused to accept the changes, 
were deprived, but not otherwise harshly treated, 
and only 189 of the whole clerical body, inclusive 
of these fourteen prelates and six abbots, out of a 
total of 9400, declined to conform ; while there wp 
no separatist Roman Catholic bo^ in England till 
after Pius V. issued his Bull of Excommunication 
against Elizabeth in 1570, nor were they organised 
in anywise till 1598. See Arohpeiest. 

The Puritan section in the country, however, 
was far from content with the amount of reform 
achieved, and quickly came into collision with the 
authorities in church and state, mainly upon minor 
details of ceremonial. The fiist secession on these 

f rounds took place in 1563, and was generally con- 
emned by theleading foreign Reformers ; but never- 
theless Puritan principles spread very fast, and 
became powerful in parliament, thou^ not suffi- 
ciently so to prevent the enactment of a severely 
repressive statute in 1593, when the Puritans’ oyii 
violence and intractability had provoked a reactiott 
against them, and they remained qu^iescent during 
the remainder of Elizabeth’s reign. They revived in 
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activity under James I., and had high hopes of suc- 
cess ; but the Hampton Court Conference, wherein 
an attempt was made to ariive at an amicable 
understanding between them and the church, proved 
abortive; and while their disciplinary proposals 
were checkmated by the Canons of 1604, their 
doctrinal aspirations were even more effectually 
and permanently defeated by the rise of the Anglo- 
Catholic school of theology, which exchanged the 
destructive and innovating temper which had 
inevitably prevailed during the crisis of the Kefor- 
mation, when the removal of abuses was the mam 
object, for a constructive and conservative one, 
making constant appeal to the standards of^ the 
ancient undivided church, and being especially 
opposed to the tenets of Calvinism and Zwing- 
lianism. But the king’s feebleness of nature inade 
him ill able to guide the country at such a time, 
and his political blunders brought about an alliance 
between the Puritans and the patriot party, who* 
were aggrieved by many acts of misgoveriiment. 
The authorities of the Church of England, 
contrariwise, both under James and his successor 
Charles I., lent themselves to the support of 
absolutist views, and thus incurred much odium, 
which was considerably increased by the dissatis- 
faction aroused by the action of Archbishop Laud, 
whose good intentions were not accompanied with 
practical discretion, but were marked with much 
high-handed intolerance. The reaction was swift 
and violent : the Westminster Assembly of Divines 
met in 1643, and adopted from Scotland the Solemn 
Lea^e and Covenant, one detail of which is the 
total abolition of prelacy, and which parliament 
made binding on all persons in England over 
the age of eighteen ; in 1645 the Book of Common 
Player was forbidden under severe penalties, and 
the Directory of Public Worship substituted for 
it ; in the same year Archbishop Laud was 
brought to the block, and the Church of England, 
as a body holding a recognised national position 
and free to exercise its functions, disappeared 
from view for the fifteen following years. The 
restoration of Charles II. in 1660 was attended by 
the return of the exiled clergy and the reinstate- 
ment of the church, while the Savoy Conference in 
1661 decided the issue as to the general aspect of 
the revived communion in favour of the High 
Church or Anglo-Catholic view, by revising the 
Prayer-book in its present form, which was enforced 
by an Act of Uniformity in 1662, a measure 
followed by the resignation of a number of the 
ministers admitted to benefices under the Common- 
wealth, estimated variously at from 800 to 2000. 
This was virtually the last settlement of ecclesi- 
astical affairs in England by the joint action of 
church and state, and the many events which have 
since occurred to condition them have not materi- 
ally altered its broad features. The illegal exercise 
by James II. of a dispensing power in issuing the 
* Declaration of Indulgence,’ which, though osten- 
sibly meant for the relief of all Nonconformists, 
was deigned to cover the legalisation of Roman 
Catholicism, and the trial of the seven bishops 
•who refused to give it circulation in their dioceses, 
directly caused James’s deposition, and resulted 
hurtfuUy in some respects for the church. 

For the Nonjuring schism under William III. 
deprived the church of many pious and some able 
men whom it could ill spare, and contributed some- 
thing to the gradual cooling of zeal and the laxity of 
doctrine which marked the Hanoverian period and 
were furthered by the iufiuence of such prelates 
as Hoadly and White Kennett. But socially the 
Church of England touched its highest point of 
influence just before the season of decay. At 
the close of Queen Anne’s reign it appealed to be 
strong and successful everywhere, and there was 


practically no competitor in the field, as both Roman 
Catholics and Nonconformists were few and power- 
less. But with the silencing of Convocation under 
George I. in 1717 (made feasible by its impolitic 
surrendei in 1664 of the right of the cleigy to 
vote all taxes payable by them), and the steady 
encouragement given to the ultia-Broad Church 
section of tlie clergy, a blight came upon the 
church, and it rather vegetated than actively lived 
thenceforward till nearly the close of the 18th 
century ; for the Methodist movement, begun by 
John and Charles Wesley in 1727 on the footing of 
a guild within the church, and given formal shape 
in 1740, began to assume the status of an external 
sect in 1760, and soon afterwards became the active 
rival of the church. The Evangelical revival towards 
the close of the century owed much of its success 
to the alarm caused by the French Revolution, 
since the adoption of freethinking opinions in 
England was thought likely to lead to results 
similar to those of the Terror ; but though it did 
much for individual piety, the notion of working 
in and for the churcli at large, or as a nationsd 
institution, does not seem to have so much as 
crossed the minds of its leaders, and it did thus 
nothing whatever to promote any corporate reforms, 
though achieving much in raismg the standard of 
clerical devoutness. 

It was reserved for the factor variously known as 
the Oxford or Tractarian movement, or by its 
advocates as the ‘Catholic Revival,’ to make this 
omission good, and to stimulate the energies of the 
whole Anglican communion. The movement itself 
was immediately occasioned by a statute enacted in 
1833 suppressing ten bishopiics in the Church of 
Ireland, which at once prompted the question, ‘If 
the like policy should at any time prevail in 
England also, and lead to the overthrow of the 
church as an establishment, what would it have to 
fall back upon for its very existence as a corporate 
body?’ The answer to this question was given in 
the ‘Tracts for the Times,’ issued from Oxford at 
intervals during 1833-41, and chiefly written by 
Newman, Keble, Pusey, Isaac Williams, and 
Richard Hurrell Froude. They at once excited 
active controversy, seeing that they not only 
traversed the Low and Broad Church positions, but 
also that of the contemporaiy High Church school 
itself, which was content to acquiesce in a theology 
bearing clear marks of 18th-century influence, and 
differing materially from that of the great Stuart 
divines, which the Tract- writers aimed at reviving. 
Although at first the line adopted by the school as 
a whole may be roughly described as a via media 
between Roman Catholicism and Reformation 
doctrines, although at first the former system was 
freely criticised, yet two great waves of secession to 
the Roman Church, in 1845 and 1850, the earlier 
occasioned Iw the condemnation of Tract XC., 
written by Dr Newman, and the latter by the 
Gorham Judgment, drew considerable numbers of 
its more distinguished members with them, and not 
only weakened it seriously at the time, but seemed 
to justify all the adverse criticism it had met, 
and to discredit it altogether. Yet it stood the 
shock firmly, and proceeded on the lines originally 
sketched out, and that with such energy and 
success as entirely to change the face of the 
Anglican Church in the succeeding half-centuiy and 
beyond. The great development of church build- 
ing and restoration, the revivals of convocation and 
of sisterhood life, the creation of a copious and 
learned ecclesiastical literature, the impetus given 
to the foundation of colonial and missionary 
dioceses and to the increase of the home sees, 
at first merely suffragan, but later as separate 
dioceses, the introduction of a higher standard of 
clerical life and work, and the embellishment of 
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puHic worsnip, are the chief results of its labours ; 
and what mi^t have been less anticipated from its 
origin, it has shown itself not less ready in adapting 
agencies of nonconformist birth and usage to the 
pui poses of the church. That it has in fact been 
the determining factor in these respects, and has 
lather drawn the remaining schools into the current 
than been anticipated or aided by them, is vouched 
by the date, not less than by the cliaracter, of the 
reforms, since they do not begin to be manife'^t, 
even in germ, till the Oxford movement became 
powerful, and was translated from theory into 
piactice. As regards the alleged tendency towards 
Roman Catholicism, that must be judged not by 
the degree in which the school is in sympathy with 
Roman Catholics rather than mth Protestants on 
certain issues, nor yet by counting up individual 
secessions in that direction, but % the broadei 
inquiry into the growth of the Roman Church in 
England since the Oxford movement has affected 
the condition of religion in the country. And the 
fact is, as attested alike by the maiiiage returns 
( especially trustworthy in the case of Roman 
Catholics, because of their strict discipline in this 
matter) and by the calculations made by the 
Roman Catholic authorities themselves, they do 
not increase at the same rate as^ the nation at 
large, and constitute, despite their threefold sources 
of mcrease — ^births, immigrants, and conyersions—a 
slowly but steadily diminishing factor in its ratio 
to the population, and chiefly dependent, even so, 
upon the Irish element to maintain its numbers. 

In marked contrast with the torpor of the 
18 fell century and the earlier yeais of the 19th, 
the history of the Church of England has in recent 
times been as crowded with events piofoundly 
affecting it as any coi responding period of time 
during the Reformation eiaj with this notable 
diffeience, the absence of the Erastian character 
which the direct intervention of the crown and the 
civil power in general gave then to the aspect of 
ecclesiastical affairs. In the modern revival of the 
Church of England the court has had neithei share 
nor sympathy ; there has been rather more opposi- 
tion than aid from pailiament, owing to the temper 
of the large nonconformist element in the House 
of Commons ; and the legal tiibunals have been 
actively hostile ; but no serious check or delay has 
been interposed to the movement by any or all of 
these adveise influences. It is possible to name 
only the most salient events of the period in the 
biiefest fashion to complete this histoiical out- 
line. The beginning of Queen Victoria’s leign was 
marked by the enactment of the Pluralities and 
Non-residence Act in 1838, and of the Church Dis- 
cipline Act in 1840. The development of the 
colonial episcopate (which, though initiated in 1787, 
had increased to no more than five sees down to 
1836) began in 1841, and was steadily rapid in 
operation. The Gorham case, decided against the 
ruling of the Court of Arches by the Judicial Com- 
mittee of Privy-council, synchronised with the 
establishment of a Roman Catholic hierarchy in 
England by Pius IX. m 1850, professedly as a 
restoration of the pre-Reformation episcopate, ^ Con- 
vocation was revived in 1853, through the action of 
Lord Aberdeen, then premier, and has met regularly 
ever since. In 1860 Essays and Reviews was pub- 
lished, and was soon followed by kindred but 
bolder writings of Dr Colenso, Bishop of Natal; 
and though both the Essays and the bishop were 
condemned by the ecclesiastical authorities, these 
sentences were reversed, the former in 1864, the 
latter in 1865, by the Judicial Committee ; against 
which findings strong protests were made (in the 
case of Essays and Reviews by 11,000 clergymen), 
and the Convocation of Canteroury affirmed synodi- 
cally the contrary condemnations. The Church 


Congresses, which have done so much to make 
the outer public familiar with the 'woiking of the 
English Church, began in 1861 ; the Pan- Anglican 
Conferences, equally powerful in welding togethei 
the separated parts of the vast Anglican com- 
munion, in 1867. Contrasting with the license 
allowed to the Low and Broad Church schools by 
the Privy-council decisions, the judgment in the 
suit of Liddell v, Westerfeon ( 1857 ), was largely, and 
those in the suits of Martin v. Mackonochie ( 1869 ), 
Hebbert v. Puiclias (1871), and Clifton v. Ridsdale 
( 1877 ), were entiiely, hostile to the High Chuich liti- 
gants, condemning various ceremonial adjuncts of 
public worship which they held to be peimitfced or 
enjoined by the foimularies. But these findings 
have been so riddled with destructive criticism by 
eminent jurists and other experts as miscairiages 
of justice that they have never commanded lespect 
or obedience. The restoration of the long doimant 
class of suffiagan bishops took place in 1870, and 
they now form a considerable factor in the home 
episcopate; while the increase in the number of 
Engli^ dioceses, originating with the foundation of 
the sees of Manchester and Ripou in 1836, was fol- 
lowed by the re-erection of the sees of Bristol and 
Coventry, and the erection of Liverpool, Newcastle, 
St Albans, Southwell, Truio, Wakefield, Biiming- 
ham, Southwark, St Edmundsbuiy and Ipswich, 
Chelmsford, Sheffield, Biadfoid, <Ssc. In 1920 the 
first meeting took place of the National Assembly 
of the Church of England. This body, a cieation of 
the Enabling Act, or pioperly the Chuich of Eng- 
land Assembly ( Powers) Act, 1919, was the outcome 
of a claim by the Church for lessened state control 
and for greater powers of self-government. The 
Assembly, a representative body consisting of a 
House of Bishops, a House of Cleigy, and a House 
of Laity, has power to legislate regarding church 
affairs, but no measure passed by it becomes law 
till, following the approval of an ecclesiastical com- 
mittee established by the act, and consisting of 
fifteen members of the House of Lords and fifteen 
members of the House of Commons, each House 
of Parliament has passed a resolution to that 
effect 

The polity of the Church of England is episcopal, 
and the area is territorially distributed into two 
provinces, Canterbury and Yoik, each presided 
over by an archbishop. The Church of England 
claims that its bishops are the legitimate and 
canonical successors of the pre-Reformation hier- 
archy, and has carefully fenced the episcopal office 
with safeguards to insure its regular continuance. 
But Roman Catholic controversialists allege that 
there was a complete solution of continuity at 
the accession of Elizabeth, when Matthew Parker 
was appointed Archbishop of Canterbury in the 
room of the recently deceased Cardinal Pole. Yet 
not only has the regularity of the English succes- 
sion been acknowledged by such eminent autho- 
rities as Bossuet in earlier and Dbllinger in more 
lecent times, hut there is decisive proof that the 
objections now alleged are merely factitious after- 
thoughts. The question of the necessity of papal 
confirmation to validate the status of bishops was 
debated in the Council of Trent, 30th November 
1562, and objections were adduced against its obli- 
gation. But it was argued on the other side that 
to rule against it would be dangerous, because the 
only argument adducible against the orders of the 
English bishops was that they had not papal confir- 
mation, since they proved that they had due call, 
election, mission, and consecration ; and the whole 
council accepted this view of the situation ( Le Plat, 
Monuvfu Co7w, Trident, dcclxxL). 

The docteinal standards of the Church of England 
are primarily the Book of Common Prayer, includ- 
ing the three Creeds occurring therein; and 
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secondly, the riiirty-iime Ai tides. The fiist four 
general coundls aie also part of her legal system, 
and there is a general appeal to Holy Scripture as 
interpreted by ‘ the Catholic Fathers and ancient 
bishops. She differs from the Roman Catholic 
Chuich by the ie]ection of the distinctively Roman 
tenets embodied in the modern articles of the Creed 
of Pope Pius IV. , and from the Eastern Church in 
a less decree, and chiefly in respect of the invoca- 
tion of saints and the cultus of images, as not war- 
ranted either by Scripture or by the church of the 
first five centuries. On the other hand, she differs 
from the societies which have sprung up since the 
Reformation by requiring episcopal ordination for 
all her cleiical members ; by the struciuie and tone 
of her Liturgy, which is simply a translated and 
abridged revision of the pre-Reformation Missal, 
Breviary, and other office-books ; and by her refusal 
to admit into her formularies any tenets which have 
not the w^arrant of antiquity, whatever plausible 
arguments may be adduced for them from the letter 
of Scripture. She has always exercised strong 
attraction upon the educated classes, and has prob- 
ably a larger proportion of cultuied laymen actively 
interested in and working for her tlian any other 
communion of the day, and in England she has also 
retained the agricultural class. Tne lower middle 
class and the town artisans constitute the strength 
of English Nonconformity, though the revival born 
of the Oxford movement told strongly upon this 
class also. The advance of the daughter-churches 
in the United States and the Domiiiions has been 
very gi eat. 

See Hunt’s History of the English Church, and his 
English Church the Middle Ages; Ollard and Crosse’s 
Dictionary of English Church History (1913); Perry, 
Student* s English Church Histoi'y Dixon, History 

of the Church of England from the Abolition of the 
Roman Jurisdiction (1877-1902); Abbey and Overton, 
The English Church in the Eighteenth Century (1878); 
Sadler, Church Doctrim, Bible Truth (1872); Bishop 
Christopher Wordsworth, Theophilus Anglicanus (1865); 
Curteis, Bampton Lectures on Dissent (1872); Howard, 
The Church of England (1885) ; Moore, The Englishman's 
Brw/(S.P.C.K.); Forbes, Explanation of the Thirty-nine 
Articles (1878); Overton, The English Church in the 
nineteenth Century (1894); Makower, The Constitution 
of the Church of England (trana. 1895); Shakespeare 
and Carlyle, Towards Reunion (1919). 

EngUsli Oliaiiiiel. See Channel (English). 

Englisll Harbour, a port of Antigua (q.v.). 

English Language. General Introduc- 
tory Sketch.— The development of the English 
language can be traced in a series of written 
documents extending back to the beginning of the 
8th century. It is convenient and necessary to 
distinguish several well-marked periods or stages 
of development during this long space of time, and 
it is usual to divide the life-history of English into 
thiee main periods, respectively designated Old 
English (also called Anglo -Saxen), Middle Eng- 
lish, and Modern English. These divisions are 
often further subdivided into Early and Late Old 
Engl^h, First Transition English, Early Middle 
English, Late Middle English, Second Transition, 
Early Modern, and so on. The approximate dates 
generally assigned to the various main periods are : 
Old English, down to 1050 ; Transition, from 1050 
to 1150; Early Middle English, from 1150 to 1250 
or 1300 ; Late Middle En^ish, from 1300 to 1400. 
After this date (that of Chaucer’s death) some 
scholars, including the present writer, would place 
Early Modern, while others prefer to regard the 
15th century as Second Transition, making Early 
Modern begin about 1500. 

It is very doubtful whether this minute division 
is desirable ; indeed, it is more important to have a 
sense of continuity, and to realise that the process 


of change and development is continuous, and that 
every age is, in fact, one of transition. Just as the 
generations of men pass one into the othei, and 
oveilap, so docs the language which they speak 
pass, by imperceptible stages, from what we call 
Old English into Middle English, and thence into 
Eaily Modern, and so on. It appears that many 
sound changes, which all agiee are chaiacteiistic 
of the Modern peiiod, weie at least well begun by 
the first quarter of the 15th century (see English 
Sounds). This is proved by the spellings and 
ihymes found in documents written at that time. 
If this is so, we must suppose that the ‘ new ’ pro- 
nunciation was probably in existence, in some dis- 
tricts at least, already before the end of the 14th 
century. If that was so, then Chaucer, whom eveiy 
one agrees to consider a Middle English writer, 
must have heard the beginnings of Modern Eng- 
lish ; indeed, he may himself have shared some 
of its characteristics. In spite of this unbroken 
continuity, however, this absence of leaps and 
bounds in development, and of clear-cut periods in 
the histoiy of English, we can undoubtedly trace 
well-defined characteristics which distinguish the 
language of one age from that of another. These 
dififerences involve the language as a whole, not only 
those features which can be analysed and easily 
desciibed, such as changes in pionunciation, in 
vocabulary, in accidence, and in syntax, but those 
subtler shades which defy analysis and can only be 
giasped by means of long and sympathetic study 
of the sources, namely, the spiiit and atmosphere 
of the style, what is rather vaguely called the 
genius of the language, which natuially changes 
with the general ideas and state of culture pre- 
valent in a given age. It is not merely the lin- 
guistic means wherAy men express themselves— 
the external and audible part of language — which 
is modified from age to age, but that which is 
expi'essed — that is, tlie outlook on life, the wishes, 
hopes, and fears, the characteristic kind of spirit 
and consciousness of each generation. The student 
who patiently makes himself acquainted with the 
variegated and ever- changing drama of English 
speech throughout several centuries is, indeed, 
sensible of this unfolding of the human spirit made 
manifest in verbal expression, but he finds it difficult 
to delimit the beginning and end of the seveial 
phases with rigid chronological exactitude. The 
most striking general fact in the history of English 
is the emergence, during the 15th century, of one 
from among the many dialectal types, as the chief 
vehicle of literary expression, a form of speech 
which in course of time attains so great a pi estige 
and dominance that before the end of the 15th cen- 
tury it has become practically the sole written type 
— though still slightly modified by local influence 
in districts remote from the metropolis— which is 
used to the exclusion of others, not only in woiks 
of real literature, but in official documents of all 
sorts, and even in private letters. Of these latter 
large numbers are preserved, written in English 
during the 15th centuiy, by persons of nearly all 
classes, from kings and queens, bishops and great 
noblemen, from country gentlemen and merchant'?, 
from officials, and the humbler sorts of domestic 
servants. This common dialect was, as we shall 
see, oiiginally that of London and its neigh- 
bourhood; it was the dialect in which Chaucer 
wrote, which Caxton and the other early printers 
used, to the best of their ability, and it was 
destined to become the language of literatuie, 
and gradually, and much later, the dialect which 
all educated people, no matter from what part 
of the countrjT they came, found it convenient 
to speak. This is the dialect which eveiy one 
means at the present time when he speaks of 
English, and it is the history of this dialect 
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with which all ‘histories’ of English are mainly 
concerned. 

But the emergence of standard and literal y 
English, its adoption as the only written foim, 
was a slow process, and the spread of a spoken 
standard was slower still, and we are bound to 
take a general survey, however slight, of English 
as a whole, so far as the sources at our disposal 
permit, down to the end of the 14th century. Soon 
after that date we can confine our narrative to the 
fate, throughout the succeeding centuries, of the 
one main type. 

On its fill St introduction into these islands Eng- 
lish was a very pure representative of the West 
Germanic group of languages of which it was a 
member, and it bears a particularly close resem- 
blance to Old Frisian and Old Saxon. The vocabu- 
lary of Old English was at first very pure West 
Germanic. It contained certain elements boi rowed 
from Latin; some, which for the most part are 
found in the vocabularies of other West Germanic 
tongues, incorpoiated alieady in the continental 
period, others acquired from speakers of Latin 
in Britain, and yet a later group of words derived 
through the influence of the Roman Church after 
the conveision of the English to Christianity. 
Later on Scandinavian words pass into the lan- 
guage. The inflexional system of Old English 
was typically West Germanic. We find the vmole 
group of verbs known as ‘strong’ verbs which 
express the past tense and past participle by an 
alteration of the * root * vowel — rlsan — rois — risen, 
&c. , which survives in rise — rose — risen ; the ‘ weak ’ 
verbs, which form their past and past participle 
with the sufifixes, -ede, ^ed, -ode, -od; the case 
endings of nouns and adjectives, though somewhat 
dilapidated compared with those of Gothic, and the 
distinction between strong and weak declensions 
in these two categories are common to all Ger- 
manic languages ; the pronouns, prepositions, and 
numerals, the word order and general principles 
of syntax are essentially Germanic in chaiacter. 

The most characteristic feature of Old English, 
if we compare it with the other languages of the 
West Germanic group, is the changes which have 
occurred in the vowel sounds. These are far-reach- 
ing and very remarkable. Some of them must 
have taken place already in the continental period, 
others, and oy far the larger portion, seem to have 
developed on British sou (see section English 
Sounds). The effects of these changes, while per- 
haps hardly sufficient in the oldest period to make 
English unintelligible to the speakers * of such 
closely related languages as Old Saxon and Old 
Frisian, were nevertheless the starting-point whence 
the external form of our language has gone on 
diverging from Continental Germanic speech, so 
that the identity of words in English and the 
dialects of Low German has long been generally 
unrecognisable without special study. 

But English, even in the oldest period, was not 
q uite undifferentiated. The various tribes — ^Angles, 
Saxons, and Jutes — had, as we must suppose, 
severally, from the beginning, certain slight mffer- 
ences in their mode of speech (see English 
Dialects). 

When all is said and done, the differences, 
mainly phonological, between the various dialects 
intheO.E. period, so far as these can be distin- 
guished in the written records, are comparatively 
trifling, and apparently could have offered no 
obstacle to social intercourse between speakers 
of the different types. 

Under King Alfred, Wessex obtained a dominant 
position among the English kingdoms and pro- 
vinces ; her kings were kings of all England, and 
the West Saxon dialect became the current and 
standard form in official and literary documents. 


Hence neaily all records in English, written aftei 
King Alfred’s time down to the Conquest, aie 
either in pure W. Saxon, or in a form in which 
W. Saxon is the principal element and basis. The 
deviations from this type are very few, so that 
our knowledge of the precise character of the other 
dialects is comparatively impel feet. This domin- 
ance of W. Saxon as the common literary dialect 
was not destined long to survive the Norman 
Conquest. 

By the side of the ordinary dialect of prose, thei e 
existed, in the old peiiod, a poetical language, 
differentiated fiom the foimer, more by certain 
archaisms and tricks of diction than by actual 
differences of dialect. Practically all the metrical 
compositions in O.E. have comedown to us in what 
is virtually faiily pure and chaiacteiistic W. Saxon, 
with a mixture of certain occasional forms which 
are apparently chiefly Meician in chaiacter. 
Whether this is due to the existence of a tiadi- 
tional poetic dialect in which these difteieiit 
elements were conventionally blended, or wdietlier 
it should be ascribed to the lapses of copyists, is 
not yet satisfactoiily settled. 

The most characteristic feature of O.E. poetical 
diction is its extreme use of metaphoiical expies- 
sions for common things. Thus a king or piince 
is the ‘protector of heroes, or warriors,’ the ‘ ling,’ 
or ‘treasure giver’ ; a sword is a ‘ battle friend,’ a 
‘war,' or 'battle ray,’ a ‘ebarp edge,’ &c. ; a ship 
is a ‘ sea stallion,* a * sea mare,’ a ‘ bird,’ a ‘ sea-bird,’ 
&c. ; the sea is the ‘ whale’s country,’ ‘ whale’s bath,’ 
the ‘ path of the whale,’ the * bath of the gannet,’ and 
so on. The ordinary prose style of the O.E. ijeriod, 
while lather awkward at times, especially in the 
9th century, when King Alfred himself, though 
often eloquent, frequently gives the impression of 
not being a perfect master of bis instiument, 
in the later portions of the peiiod reaches a le- 
markable degree of polish, and is capable of great 
claiity and point, as well as of ease of movement, 
and a simplicity combined with loftiness of ex- 
pression. The prose of .^Ifric’s Homilies exhibits 
these qualities to the greatest perfection. After 
the Conquest the amount of English prose com- 
position IS naturally very much reduced, and the 
tradition is gradually lost. Seventy or eighty 
years aftei the Conquest we have a very remaik- 
ahle record of English speech, as well as an inter- 
esting picture of life and feeling, in the latter 

ortions of the Peterborough Clironicle, which 

egins about 1137 and ends in 1154. Here we find 
a ^eat simplification of inflexions, a spelling which 
indicates here and there that certain most im- 
portant sound changes have occurred, a not incon- 
siderable number or Norman-French words, and a 
geneial structure and style of sentences which 
appear strikingly modern compared with the latest 
pre-Conquest wilting. 

It is evident, however, that these changes, apart 
from those in the vocabulary, are not the suddenly- 
wrought effects of the Conquest, but merely the 
first expression in writing of what had long been 
coming about in actual speech. From a careful 
examination of the phenomena which occur sporadi- 
cally in documents written during the century 
preceding the Norman invasion, we gain the im- 
pression that the old order was passing away. The 
writers are anxious to adhere to the traditional 
literaiy models, but they betray here and there 
the fact that many changes in pronunciation have 
already taken place (see English Sounds). 

This is what we should expect, but it is important 
to realise that the Conquest did not of itself pro- 
duce the great changes in the inflexions, pronun- 
ciation, and general structure of the language 
which are sometimes attributed to it, and that the 
characteristic modifications which we think of as 
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characteristic of the M.E. period had begun long 
before the Conquest, and would have led to the 
same results if that great historical event had 
never happened. 

It is noteworthy of English documents after the 
i2th century that tliey reveal a far greater degree 
of dialectal differentiation than is found in those of 
the O.E. period. This does not correspond to a new 
process of dialect creation, but is simply due to the 
fact that no single dialect type is any longer domi- 
nant, as was W. Saxon before the Conquest. The 
liclily differentiated English speech now finds ex- 
pression in all its variegated regional forms in the 
written documents. Another i ather i emarkable fact 
concerning the English of the 12th and ISthcentuiies 
is that in the documents of that period, especially in 
those written in the eastein areas coveied by the 
old Danelagh, Scandinavian words in considerable 
numbeis make their appearance for the first time. 
The number of these even in the latest O.E. writ- 
ings is very small, though it is certain that they 
must have been current in many local dialects, 
and equally so that after the last of the Danish 
kings, no fresh Scandinavian influence was exerted 
upon English speech. W ords and expressions of this 
origin must therefoie have existed in the spoken 
language before the Conquest, although they do 
not find their* way into literature. 

Of all the various M.E. dialect types, the most 
important for the student of the history of the 
language is that of the S.E. Midland and S. Eastern 
areas, since it is the speech of a portion of that 
area which subsequently became the prevailing 
type, as has been said, in literature and in spoken 
English. Although the narrower area of London, 
the actual home of court speech, is but poorly 
represented by written records before the time of 
Chancer, we possess a large number of writings 
representing the dialects of the S.E. and S.E. 
Midlands wiitten before the end of the 13th 
century. 

The dialects of M,E. are doubtless capable 
of being more exactly and minutely classified 
than has been done up to the present, and the 
precise distribution of the various characteristic 
features, in respect both of phonology and accidence, 
might, even with the material at present available, 
be ascertained with much gi eater certainty. Much 
remains to be done in these directions, hut we are 
in a position to state that there are no clear-cut 
divisions between the different dialect areas. 
These pass by gradual and almost imperceptible 
stages one into another. Thus the dialect of 
Suffolk, which is S.E. Midland, has much in com- 
mon with that of North Essex, which may be re- 
garded as intermediate between S.E. Midland and 
the S. Eastern of the southerly areas of this county 
and of Kent, which latter is regarded as typically 
South-Eastern. Again, the dialect of E. Surrey 
has much in common with Kentish, but in the 
westerly area, near the Hants border, shows im- 
portant affinities with the S. Western type of 
English. 

In the west also there is no hard and fast line 
between Midland and Southern. The speech of 
Worcestershire, Oxfordshire, and South Shropshire, 
which is to be regarded as S.W. Midland, had 
many Southern characteristics. Passing north- 
wards, the Midland dialects, both east and west, 
become more and more northern in type, until we 
get into areas where the full Northern type obtains. 

The dialect of London can be traced in a rather 
unsatisfactory series of documents from the Con- 
queroi’s English Charter (1066) down to the poems 
of Davy (c. 1327), and thereafter much more fully 
in the works of Chaucer, and in official records. 
From a chronological survey it appears that while 
even the earliest London documents show a dialect 


of lather a mixed type — that is, with a large pio- 
portion of the Saxon elements of Middlesex, along- 
side of traces of a more easterly type of Essex 
character— in the couise of time the influence of a 
more Midland type gains giound, until in Chaucei’s 
time the speech of the metropolis seems to have 
been very largely S.E. Midland in character. The 
Midland element is even more predominant after 
the close of the 14th century. This blending of 
dialect types was a perfectly natural process, and 
lesulted from the peculiar geogiaphical position of 
London and the tendency of the great city to draw 
ever -widening areas into its social and political 
orbit. 

The influence of Norman-French upon the Eng- 
lish vocabulary, which began to some extent under 
Edward the Confessor (d. 1066), who had a Noiman 
mother, and had Norman officials about his court, 
increased after the Conquest, until it reached 
its culminating point in the 14th centuiy. By 
that time not only was French the official speech, 
and that of the governing classes generally, but 
even humbler persons who had nothing to do with 
the court, and who were probably of pine English 
blood, often abandoned the use of English and 
spoke French, apparently fiom a kind of snobbeiy, 
as we learn from Trevisa’s account (1385) of the 
languages of Britain. This state of bi-lingualism 
resulted in that intimate blending of the vocabu- 
laries of French and Englisli which is so charac- 
teristic of our language. In 1362, however, English 
was introduced into the law courts, and in 1385 Eng- 
lish was substituted for French in giammar schools, 
and even gentlemen, we are told, were giving up 
having the latter taught to their children. 

It cannot be said that the dialect of London had 
become anything like the universal liter aiy medium 
by the end of the 14th century. It was, however, 
tending that way, and it is worthy of note that 
John Gower (c. 1325-1408), although a Kentishrnan, 
used, in bis lengthy poem Confessio AmantiSf a 
type of English which, while containing a certain 
number of typical Kenticisms, is on the whole but 
little removed from the court English of Chaucer, 
and very different indeed from the broad Kentish 
of the AyenhiUy written about 1340. John Wycliffe 
also, a native of Yorkshire (d. 1384), left large 
numbers of tracts and sermons written approxi- 
mately in the dialect of London, with, it is true, 
certain occasional Noithernisms, and tinged also 
with more westerly features, derived presumably 
from his residence in Oxford. 

During the 14th century the writers, or at any 
rate the scribes, adhere for the most part to a 
conventional and more or less ri^id system of spell- 
ing which, while it expresses differences of dialect 
— e.^. E. Midland leming compared with Western 
lurning, &c. — ^tellsus next to nothing of the actual 
sound chaiiges which the course of time was bring- 
ing about in the several dialects. Thus from the 
MSS. of Chaucer, for instance, we cannot discover 
that the vowel sounds have undergone any remark^ 
able change in pronunciation since the Conquest, 
although it is certain that pronunciation did not 
remain fixed for 300 years. There is, however, 
good reason for believing that during this period 
pronunciation had also altered consideiably, and 
that the long vowels especially were gradually 
moving towares their present sounds. (See Eng- 
lish Sounds.) 

In the following century, however, the art of 
writing was extended far beyond the circle of the 
professional scribes, and many of the writers, while 
observing generally the rules of spelling which they 
had been taught, make numerous occasional lapses 
in the direction of unconscious phonetic spelling. 
The result of a careful study of these * mistakes ’ 
is that a pronunciation very different from that 
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usually assumed for M.E. is shown to have existed 
before the middle of the 15th century, and it further 
becomes very doubtful whether we are justified in 
believing, as all scholars did until quite recently, 
that the so-called ‘Continental’ values of the 
vowels had survived practically unmodified as late 
as the end of the 14th century itself. 

If we compare the spelling of many of the writers 
of th.Q Paston Letters ( 1422-1509 ), that of the Chron- 
icle of William Gregory (d. 1467), or of the Cely 
Papers (1473-88), with that of Chaucer, we might 
suppose that a very lemarkable and rapid change in 
the character of the language had taken place since 
the beginning of the century. On the other hand, 
the spelling of Caxton (d. 1491) is to all intents 
and purposes still that of Chaucer, and le veals prac- 
tically nothing concerning the changes which are 
established by the evidence of ^ the less ‘ carefully ’ 
written private documents written earlier in the 
century. Caxton the ^other early |)rinters 

of ^e late 14th century, and thereby fixed per- 
manently the main features of traditional English 
orthography, in a form which was no longer a mirror 
of pronunciation even in Chaucer’s day. 

An important event in the linguistic history of 
the 15th century is the dying out of Regional 
Dialect^ in written English, and the increasing 
currency of the London type, not only in liteiary 
works, but even in private letters, and that before 
the establishment of printing in this country 
(1476). (See English Dialects.) Thei*e are some 
traces of this process before the end of the 14th 
century. We find Sir John Fortescue in his 
Governance of England (1471-76) writing not in 
his native dialect of Devonshire, but in English 
as free from Regional influence as that of Caxton. 
John Shillingford, another Devonian, mayor of 
Exeter 1447-50, writes excellent London English in 
his private letters, with very few lapses into West- 
ernisms. The city and guild records of such places 
as Exeter, Worcester, and Coventry, even those 
which are prior to Caxton, show but small traces 
of pro vinci^isms. 

With the appearance of printed books, which as 
Caxton himself tells us he produced in the speech 
of London, the knowledge of this form of English 
was rapidly extended, and the death-hlow was 
given to Regional Dialect in literature. By the end 
of the century it may be said that, except in the 
North, and in Scotland, London English had be- 
come the universally employed form in writings of 
all kinds, published and private. 

The general substitution of London English for 
the innumerable Regional types as a spoken lan- 
guage was a much slower process, and is not com- 
plete, in spite of the efforts of the schools, in the 
present day. 

There are certain indications that towards the 
end of the 15th century the existence of an upper- 
class dialect as distinct from the speech or the 
humbler sort of people, in London itself, was recog- 
nised, but it is impossible to say for certain that 
this was so. It is not to be doubted, however, 
that such a differentiation, owing to social factors, 
had actually occurred. 

It is certain that two types of London English 
can be distinguished in the writings of this time — 
one more definitely Midland in character, and the 
other containing more Southern features. It seems 
probable that the latter type was that of the court. 
In the following century the Diary of Henry 
Maohyn ( 1550-53 ), a London tradesman, is a valu- 
able record of middle-class English, and in its forms 
and general style offers a marked contrast to the 
speech of the more courtly and scholarly writers of 
the period- In Piittenham’s Arte of English Poesie 
(1586), p. 157, there is a definite reference to the 


speech of ‘ the inferiour sort ’ as distinct from that 
of ‘men ciuil and graciously behauoured and bied ’ 
The history of spoken standard English during the 
last three centuries shows very little influence from 
Regional Dialect, but that exerted by various Class 
Dialects, or forms of standard English differentiated 
by the force of social factors, has been veiy con- 
siderable. It is convenient to distinguish ]^t\veett 
Received Standard, or upper-class English, and 
Modified Standard, or those varieties which have 
grown up among the other sections of society 'which 
do not speak a Regional Dialect. 

The influence of the different forms of Modified 
Standard has resulted in the substitution of other 
types of pronunciation from those formeily prevalent 
in Received Standard, sometimes in whole gioups 
of words, sometimes in isolated words, in ceitain 
grammatical forms being discarded, and others 
adopted, and, in general, in a gradual shifting, 
from age to age, of the standard or ‘ correctness 
in English speech. 

It is plain, from the study of spoken English 
from the 15th century to the middle of the 18th, 
in the various sources of knowledge available, that 
the Received Standard down to about 1755 (the 
date of the first edition of Johnson’s Dictionary), 
after which a leaction set in, was far less ‘careful ’ 
in pronunciation and grammar than at present. 
The natuial tendencies of articulation, such as the 
omission of consonants in certain combinations, 
and, finally, the pronunciation of old er as ar 
(sarvent, farvent, &c.) in a very large number of 
words, the slurring or reduction of vow^els in un- 
stressed syllables, to a far gi-eater extent than at 
present (as fortin for fortune, faggit, flaggin for 
fagot, flagon, &c. &c.), were a&iitted 'without 
question in the normal speech of good society. 
There was far less desire for that kind of ‘ correct ’ 
pronunciation which is based on the traditional 
spelling. This is proved from the famRiar corre- 
spondence of tlc^Paston Letters, of Queen Elizabeth, 
of Gabriel Harvey, of the letter- wi iters in the Ver- 
ney Memoirs ( 1639-96 ), of Lady Wentworth and her 
children (1705-39), as well as from the accounts 
given of English pronunciation by the more reliable 
grammarians of the 17th and 18th centuries. The 
occasional spellings even in literary works by 
writers of repute duiing the 16th century, and the 
rhymes of poets down to far into the 18th century, 
all point in the same direction. The leaction came 
from the highly educated middle-class in the time 
of Johnson, and the personal influence and prestige 
of this great man and his circle piobably con- 
tributed largely to the gradual realisation of those 
ideals of correctness which he sets forth in the 
preface to his Dictionary. 

Two points remain to be briefly touched on in 
this general survey — ^the relation of the Spoken 
Language to the English of Literature, and the sur- 
vival of Regional Dialect among the up^r classes. 

As regards the first point, it maybe amimed that 
allowing for the inevitable differences between ’\vhat 
is rapidly uttered without preparation, in familiar 
conversation, and that which is 'written at leisure, 
'with every opportunity for deliberation, caie, and 
design, the best literary style of any age is identical, 
in stnicture, diction, and general cadence and at- 
mosphere, with the best spoken English of that age. 
This is noticeable in a remarkable degree in tiie 
age of Elizabeth, when the very habits of pronuncia- 
tion are frequently betrayed by the lapses of the 
writer from the conventional ‘correct’ spelling, 
even in such literary works as Euphues. 

The style of English literature renews its vitality 
each generation from the colloquial English of 
everyday life in which, far more than in any out- 
worn purely literary tradition, it has its roots, and 
from which it draws its nutriment. 
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Wyld’s History of Modern Colloquial English. 

As it is sometimes quite impossible to give an 
account of the history of sound change without 
using a phonetic alphabet, the following symbols 
are used, when necessaiy, for greater accuracy. 
Phonetic spellings are always included in [ ]. The 
normal spelling of 0. and M.E. may on the whole 
be legarded as phonetic, so that tianscription is 
only needed occasionally to distinguish, for example, 
between the two sounds lepresented by e and by o. In 
the Mod. Peiiod, where the orthodox spelling hardly 
changes, although the sounds have changed and are 
changing, transcription is essential. It must be 
understood that in 0. and M.E. the vowel symbols 
have approximately the * Continental ’ values. 

Vowels. — a = a as in Ger. manii', d — a as in 
father-, 8e= vowel in Engl. Imt, &c. ; 6=Fr.^^; 
s=Fr. i=Fr. zinse; ^asin present spelling; f= 
Fr. u in dure, sit ; e=Fr. eu as in peu ; 5= Ger. o in 
schon-, ^=aw as in saw; 3 = o in not; u=oo 
moon; w=;Engl. u in put; a='i4inEngl. hut ; A = 
sound in own, bird, &c. ; 0 = common Engl, un- 
stressed vowel in butter, &c. 

Consonants. — ]:=/ in Ger. /aAr, Engl, y in 
yowng; as in sing; ^=sh as in ship, &c. ; 

z=y m Fr. jour; as in think; ^=ih as in 

this ; s = always s, never z; s—g in go. ( f , 1, m, 

n, p, k, t, r, d, b, w, have same values as in ordinal y 
spelling.) Length marked by “ over the vowel; 
stress by ’ over the vowel ; nasalisation by "* over 
the vowel, d, &c. 
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Diphthongs are meiely combinations of above 
symbols : ai as in sight, ait as in house, &c. Note 
Consonant combinations, e.g. ^z — dge in bridge, 
tj = ch in cheap, &c. 

History of the Sounds of English.—! 1. The 
external form, that is, the sounds of O.E., under- 
went certain characteristic changes which wrought 
considerable differences in the oldest form of oui 
language compared with the parent West Germanic, 
or with the other, nearest cognate tongues of this 
group. It is necessary to assume an intermediate 
stage — W . Gmc. — be tween Primitive Gmc. and O. E. , 
because, although the phonological differences be- 
tween W. Gmc. and Gmc. were not very great, there 
are certain sounds in O.E. which cannot be derived 
direct from parent Gmc. without the assumption 
of this intermediate stage which we find preserved 
in the other AV. Gmc. languages. In some ways, 
especially as regards the vowels, the Old High 
German dialects aie more piimitive than the other 
AV. Gmc. languages, though in lespect of the con- 
sonantal sounds High German is much less piimitive. 
Old English preseives on the whole the original 
consonant sounds of AV. Grac , which aie also found 
in Continental Old Saxon. The consonant system 
of W. Gmc. does not greatly differ from that of 
Gei manic. 

The treatment of the W. Gmc. mwels in O.E. 
— AVe distinguish between Isolative and Comhina^ 
live sound changes. The former are the i esult of 
normal development, and are not determined by 
the influence of other sounds in the same word. 
By the period of the earliest O.E. documents the 
characteristic phonological differences are fully 
developed. Some of the changes may have be- 
gun during the Continental peiiod. The com- 
plete isolation of English from other types of 
Germanic speech produced more far-reaching 
changes in the original sound system than is found 
in any of the languages of the same family on the 
Continent, widely as these have diverged from each 
other in some respects. 

§2 Isolative Treatment. ^\. W. Gmc. d becomes 
B: O.E. sBd ‘seed,’ O.H.G. sat; O.E. dBd ‘deed,’ 
O. Sax. dad. AV. Gmc d remains in O.E. when 
followed by or g, -fa back vowel: Idgon ‘they 
lay,’ sdioon ‘they saw.’ 

2. W. Gmc. d becomes ^ : O.E. daeg ‘ day, ’ 0. H. G. 
tac; O.E. mer ‘ field,’ O.H.G. acchar, &c. AVhen, 
however, d is followed in the next syllable by a, n, 
it remains unaltered if only a single consonant 
intervenes ; thus dseg has nom. pi. dagas, dat. pi. 
dagum, &c- The se develops, however, in the pi. 
of crseft ‘ strength, ’ &c. , pi. craeftcts, and so on. 

Before nasals also a does not change to ae, thus 
land, nama ‘name,’ &c. 

3. AV. Gmc. becomes^ in O.E . ; O.E. an ‘one,’ 
O.H.G. ain, ein ; ban ‘bone,’ O.H.G. bain, bein. 

4. Gmc. and W. Gmc. au becomes m in O.E. 
through the stages sen, aeo, the latter of which still 
survives, in some Old Northumbr. sources: ceds 
‘chose,’ Gothic Icaus, O.H.G. Icons (=kaus) ; O.E. 
dedp, Gothic dautus ‘death,’ O.H.G. tot (with 
ehangeofaw to d before t); O.E, hleapan ‘leap,’ 
O.H.G. loufan. 

5. Gmc. and AV. Gmc. eu becomes O.E.^^; O.E, 
d^san ‘choose,’ Goth, hiusan; O.E. ‘dear,’ 
Goth. Hubs, O.H.G. liuf. The diphthong still re- 
tains its primitive form occasionally in some of 
the, earlier Glosses, e.g. steupfaeder ‘stepfather’ 
in ^Ipinal Gl., later st^p. 

6. The vowels e, i, u, o, whether long or short, 
remain in O.E- unless altered by Combinative 
change. 

7. There was a vowel in Gmc. and AV. Gmc, 
which was originally a nasalised a [<!q. It had 
arisen in Gmc. in the combination -cmkr. T}ie 
vowel in this position became nasalised (a sound 


somewhat resembling French an), then the n 
disappeared. Thus there was an old past tense of 
the verb to bring— *branhta, this became ^hrdhta. 
In O.E this nasalised d became 0, and the nasalisa- 
tion disappeaied, the vowel being lengthened. In 
O.H.G. we find hrachta ‘bi ought,’ and dachta 
‘ thought,’ hut in O.E. brohte, pdhte. The nasalisa- 
tion disappeared in time in the otliei AV. Gmc. 
languages; in O.E. alone the vowel was pieviou&ly 
rounded to d. Part of the piocess, as we see, was 
Combinative, but the main part, that we are con- 
cerned with heie, namely, the rounding of the 
nasalised d, is Isolative. 

§3. Combinative Changes. — 1. Fracture.— This is 
the name given to a process wheiehy, at a veiy early 
period, the vowels i, e, ae and B were diplithdiigiseu 
when they occuried before certain consonants or 
combinations of consonants. The sounds which 
produced the diphthongs weie h, alone, oi followed 
by another consonant ; U, and I followed by another 
consonant; rr, and followed by another consonant. 
i became iu and then eo in the Merc, dialects (cf. 
§ 88, 3 ) ; e became e'li and then eo, so that in 
these dialects there is no difference between the 
result of the fracture of i and e. ae became aeii 
and then ea ; » became Bit and then ed. i and e 
undergo no fracture before ll and other ^comhina- 
tions except those with c and h. 

(а) Fiacture of ii meox and niiox, from *milis- 
‘dung’; meolcum and mioleum ‘milk,’ dat. pi. 
from ^millc - ; iorre ‘ angry,’ AA^. Sax. lerre, Merc. 
eoi're (cf. § 88, 3, below). 

(б) Fracture of e: feohtan ‘to fight,’ O.H.G. 
feehtan ; seoh, imperat. ‘ see,’ fioni *seh ; seolh ‘ seal,’ 
from selh; heorte ‘heait,’ O.H.G. hcrz, O. Sax. 
herto; weor^an ‘become,’ O.H.G. werdan; eorpe 
‘ earth, ’ 0. H. G. erda. 

(c) Fracture of ae: seah ‘saw,’ from saeh, cf. 
O.H.G. sah; feaht ‘fought,’ feallan ‘to fall,’ 
O.H.G. fallen; eald ‘old,’ O.H.G. alt, O. Sax. 
aid; healf ‘half,’ O.H.G. halb; earm ‘poor,’ 
O.H.G., O. Sax. arm; wearp ‘became,’ O.H.G. 
warth; earn ‘eagle,’ O.H.G. aim. [N.B. this ae 
is always from an earlier a which survives in other 
Gmc. languages.) 

(c^) Fracture of ae: the only example is O.E. 
nmh ‘near,’ from nBh, O.H.G. ndh. 

2. AV. Gmc. d becomes d befoi*e a nasal con- 
sonant in O.E. : O.E. mona ‘moon,’ O H G. mdnb; 
nbmon, pret. pi., ‘they, &:c., took,’ O.H.G. ndmum. 
This is the vow^ which, as we saw in § 2, 1, 
normally became ae in O.E. 

3. W. Gmc. d before a nasal consonant is rounded 
to o in Early O.E., especially in AV. Sax., but this 
rounding is not universal, and a-forms occur in all 
dialects ; thus monn and mann, hand and hand, 
long and lang. In later AV. Sax. the a-forms pre- 
pondeiate. 

4. Primitive O.E. d becomes d. This process is 
exactly similar to that described in § 2, 7, but part 
at least of it is of a later date, and the whole pro- 
cess must be considered as typically English. The 
loss of the nasal consonant before A is a Gmc. 
change, and the d arose in the most primitive Gmc. 
period. The d we are now consideiing aiose in the 
earliest English period in the combinations -ans-, 
-amf, -anP’. The actual rounding of d of both 
origins may have been synchronous. Thus an 
QTi^aiXgans ‘goose’ (as in O.H.G.) became gds, 
and this, before the earliest documents, became gos. 
Other examples are: softe ‘soft,’ O.H.G. samfto; 

\ nop ‘ courage,’ from *nanp, cf. Goth, nanpfan ‘ to 
venture’; tdp ‘tooth,’ from *tanp-, of. O.H.G. 
zand. 

5. Lengthening of %, H (nasalised i and u) on loss 
of nasalisation. These vowels arose under the 
same conditions as d discussed in §2, 7, and §3, 4, 
hut they undergo no qualitative ohang^ 



368 


ENGLISH LANGUAGE 


Examples : * time, journey ’ ; cf. Goth. a%np-s ; 

cup^ ‘known,’ O.H.G. htind, Goth. kUnp^s^ mup, 
‘mouth,’ from *munP' ; cf. O.H.G. mWnd. __ 

6. Diphthonging of Primitive O.E. e, as, as after 

front ( ‘ palatal ’ ) consonants. ( For origin of as, and 
» cf. §2, 1 and 2.) This process is typical of the 
W. Sax. dialect, and occurs after the consonants c, 
g, ad, where the above vowels become ie, ea, ea 
respectively. The non-W. Sax. dialects preserve 
the vowels unchanged. The diphthonging occurs 
in W. Sax. before the period of the earliest docu- 
ments. Thus Prim. O.E. ba&f^ non-W. Sax. ta&f 
{cef\ becomes W. Sax. teaf ‘ chaff W. Sax. gen/, 
pi^t. sing, ‘gave,’ non-W. Sax. ge&f{^ef ) ; W. Sax. 
geafo7i, non-W. Sax. gas fan ( gefon ), pret. pi. ‘ gave ’ ; 
gi&fan ‘to give,’ non-W. Sax. gefan, O.H.G. geban\ 
gielpan ‘boast,’non-W. Sax. O.H.G.^aZ/aw; 

sbeal ‘ shall,’ non-W. Sax. scsd {seel ) ; sHeld ‘shield,* 
non-W. Sax. sbeld; sbeap ‘sheep,’ non-W. Sax. 
scsBp, became addjp, O.H.G. schaf. 

7. -i- and -j -mutation, — Thi^rocess, which is one 
of the latest of the important Combinative changes 
in Early O.E. — ^later than all those hitherto men- 
tioned — consists in the fronting, or, as some prefer 
to call it, ‘ palatalising,’ of bami vowels, a, a, u, it, 
0, d, when the front vowel i or the front open con- 
sonant ( * spirant ’) y (as in German ^ahr, or English 
2/ear) follows in the next syllable. The intervening 
consonant is first modified by shifting the place of 
articulation forward in the direction of the front 
i or y, and this in its turn ‘ fronts ’ the preceding 
vowel. The process is essentially a ‘ fronting ’ pro- ! 
cess, except in one ease, that of which, as we 
shall see, being a front vowel, is merely ‘ raised ’ 
to e. The results of this process are found in the 
oldest documents. In addition to the simple vowels, 
4-mutatiou affects also the diphthongs, especially 
in W. Sax. IS and 18, both becoming H. We know 
that ^’-mutation is later than the other Combinative 
changes hitherto dealt with, because vowels which 
result from these earlier processes are affected by 
this one. The process is perhaps the most import- 
ant and far-reaching of all the O.E. Combinative 
changes, since its results remain at the present 
time, and there are innumerable cases of variants 
in the same ‘root’ which cannot be understood 
without a knowledge of it. Examples : 

(a) of dS ; sla&^en, p.p. ‘ struck,’ from *sla^n. 

(b) of a: (cf. §2, 3) dEl ‘part,’ from *ddli, 
cf. dal^ from *ddla', also dmlan ‘to divide,’ from 
*dal-jan ; tMan * point out, teach,’ from *tdk-jan, 
cf. tdc-n * sign, token.’ 

(c) of ^ : settan^ vb. ‘set, place,’ from *sastt-jan, 
cf. saet ‘sat,’ pret. oisittan, 

(d) of 0 : deman ‘to judge,’ cf. dom ‘judgment,’ 
and 0. Sax. domian^ ewen ‘woman, queen,’ from 
*cwonii W. Gmc. *kwdni (cf. §3, 2); tep ‘teeth,* 
from *tdpi^ cf. top ‘tooth’; ges ‘geese,’ from *gdsi 
(for this 0 cf. §3, 4). 

(e) of : exen, pi. of oxa ‘ ox ’ from 

(/) of ui hr0 ‘bride,’ cf. Goth. hrupi-\ cy 
* cows,’ from *kud, pi, of cw, cf. Provincial kye ; cy^an 
‘to make known,’ from *eup-jany from %unp-jan, 
which survives in Gothic, cf. § 3, 5. 

[g) of it I fyllan ‘to fill,’ cf. full ‘full’; 
pytt ‘ pit,’ from *puttJo, early loan-word from Lat. 
puteus. 

{h) of M \ Aiemn ‘hear,* from ^hear-jan ; flieman 
‘put to flight,’ from ; iermpti ‘misery,’ 

from *earmipu^ cf. earm ‘poor’; hieldan ‘to 
encourage,’ from * bealdfan, cf. heald ‘ bold. ’ The 
diphthongs U only occur in W. Sax. , cf. § 85, 2. For 
forms in other di«iects, cf. § 86, 1. In Late W. Sax. 
^ becomes either ^ or, in other areas, t. 

The Mibple Etoltsh Period ( c. 1100-c. 1400). 
— § 4. The vowel system by the end of the O.E. 
period was approximately the following; Long 
voweds, d, IS, e, % short vowels, a, se, e, i, 


0 , u, y; long diphthongs, ea, eo, (ie); short diph- 
thongs, ea, eo, (^6). 

Spelling, — This was at first unaffected by 
Norman influence, but it was beginning to reflect, 
sporadically, the gradual sound changes that were 
overtaking English, such as the simplification of the 
old diphthongs, and the weakening of the vowels 
of unstiessed syllables to a single sound, generally 
written e later on. In the Late O.E. period, how- 
ever, we find that a, e, u in unstressed syllables 
were often confused, and one written where, histori- 
cally, another belonged. 

During the 12th century increasing signs aie seen 
in the MSS. of Norman orthography, notably the 
writing of (or v) for O.E. y, on the model of the 
French spelling for a sound which was presumably 
identical, and the writing ou for the [u] sound as 
still in French ; the purely graphic substitution of o 
for O.E. w {sone for O.E. sunu ‘son,’ &c.), especially 
in the neighbourhood of n, m, w. The new diph- 
thongs, whether in English or French words, were 
written ai, ei, au, ou, symbols which are unknown 
in O.E., except e%, which occurs sometimes in Ken- 
tish texts. It may be assumed that, on the whole,, 
the vowel symbols still had their so-called Con- 
tinental values : 6=[e], ^=[iJ, &c. Length is some- 
times expressed by doubling the letters, saaf ‘ safe,’ 
good ‘good,’ but is generally uninaiked. When 
necessary for clearness, the phonetic symbols will 
be used in the following, placed in [ ]. 

§6. The consonants underwent compaiatively little 
change. O.E. c, s6 are written ch, or, medially, 
tch ; sch, sh, ssh, ss respectively, and no doubt had 
their present-day sounds. O.S. g initially is often 
written 3, a modification of the O.E. symbol 3; and, 
later, more commonly y, O.E.^ between back vowels 
was an open consonant (‘spirant’), and in this posi- 
tion it was weakened to in M.E., e.g. lawe ‘law,^ 
O.E. Ictgu, O.E. 6g in hryb^, byegan ‘bridge, 
buy,’ &c., attained the present sound, and was 
written gg: brigge, biggen, &c. The Continental 
symbol g, unknown in Engl. MSS. before the 
Conquest, was used for the stop consonant as at 

E resent: god ‘good,’ &c. The back open voice- 
3SS consonant, as in Scots loch, is written either 
h or, later, gh, as in ruh ‘ rough. ’ The O.E. symbol p 
is generally replaced by w or \iu. The symbol p 
survives alongside of th well into the 15th century. 

Early in the M.E. period the back voiceless stop 
is increasingly expressed by k, especially before 
front vowels, king, kepen ‘ keep, * &c. ; later also 
eJe when final, in which position c would express [s] 
to a Norman, c for 5 is sometimes used in English 
words, cf. mice, c, however, is retained initially 
before back vowels where no ambiguity could occur ; 
thus we still write cold, cot, come, &c. The early 
printers did not cut a special type for 3, but used z, 
which is also found in some late 15th-century docu- 
ments instead of 3 or y. This explains why we 
still write Capercailzie, Ualziel, Monzie\\ioipok^\i, 
di^l, monf], &c. Mackenzie owes its present pro- 
nunciation to the spelling, which undoubtedly was 
intended to express [mok^njz]. 

§7. The above vowels underwent important 
changes in the M.E. period, involving both quantity 
and the actual quality of the sounds. 

Changes in Quantity, — M,!!. Vowel Lengthenings, 
— {a) Late in the O.E. period short vowels were 
lengthened before the combinations Id, nd, mb, rd ; 
thus did (§87, 4) became did ‘old,’ seld (the 
result of the fractured form) became Bid, tUd 
‘child’ became (hid, edmb ‘comb’ became edmh, 
w6rd became word, &c. 

(6) During the 13th century the short vowels 
e, a, 0 were lengthened in words of two syllables 
where only one consonant intervenes, as in tdkan 
‘take,’ which became taken, h6pa ‘hope* became 
hope, mete ‘meat’ became mete, &c. The lengthened 
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syllables in these ca&es ended in a vowel, the 
division oiigiiially being me-te, &e. These aie 
called open syllables, and the process is known as 
lengthening in open syllables. At a later date i and 
o aie lengthened uiidei the same conditions in some 
dialect's, and by the 14th centni v undeigo a fuither 
change to tense e and d lespectively. They then 
share the subsequent fate of oidiiiaiy M.E. e, 6, 
for Avhich see §§ 31, 33, below. Examples : Late 
M.E. luelce ‘week,’ O.E. wicUj tvode ‘wood,’ O.E. 

ILVdli. 

§ S. M.'E. Vowel Shortenings. — [a) Shortening 
before groups of consonants. — O, E. long I’owels were 
shortened in M E. before doubled (long ) consonants, 
before most combinations of consonants othei 
than those mentioned in 7 (<»). Before these also, 
when another consonant follows, long vowels weie 
shortened, aiidthoseoriginally slioitweienot length- 
ened: hldde, piet. of hldan ‘hide,’ O.E hydde' 
fedde ‘ fed,’piet of feden, O.E ftdde ; wepte, pret. of 
luZpen, O.E. w'pte\ softe ‘soft,’ O.E. sbfte\ depthe 
‘ depth ’ cpd. with depe ‘ deep ’ ; gdstliche ‘ spiiitual,’ 
0 E. gdstlice] gosling cpd. with gos ‘goose’; hdl- 
vjien ‘hallow’ cpd. with hdli ‘holy’; pi. child) e 
cpd. with child \ pi Idnibi'e cpd. with lonih ‘lamb,’ 
&c. It will be seen that many differences in 
quantity in foims of the same root in Mod. Engl, 
can be explained by this piinciple. 

(6) Shortening of first of three syllables . — 
Holidai cpd. with holi ; cf. pi. n. Whitaker, where 
the first element is O.E. hwlta ‘white.* The vowel 
in an open syllable (§7 (i)) wheie this is the fiist 
of three is not lengthened : cf. Beverley by the 
side of uncompounded beaver, O.E. heofor, ‘M.E. 
bemr. 

(c) Long vowels shortened in unstressed syllables. 
— There aie innumerable examples of this in place- 
names compounded with O.E. twn ‘town,’ wheie 
w’-e now’’ get [ten] (written -toil), Bamp-^o«, &c. ; 
cf. old Kingston with Mod. Kingstown in Ireland ; 
those in -ham, O.E. ham, as in Biiming/tai?^, &c. 
cpd. with uncompounded home. Cf. also hussif, 
O.E. hus wlf ‘ house- wife.’ 

Qualitative T)'eat)ne)it of the Vowels in M.E . — 
§ 9. O.E. a?, a. To judge by sporadic spellings with 
e it seems probable that before the end of the O.E. 
eriod se had in seveial dialects, including W. Sax., 
eeii raised to e—set for O.E. sset ‘set,’ pet for past, 
wes for wm, &c. (On the earlier O.E. change to e 
in the dialects cf. §§ 87, 5 ; 88, 1.) In another area, 
however, in the Midlands, and pei Imps first of all in 
the East, ae instead of becoming e is retracted to a, 
and in the fiist half of the 12th century w’e find was, 
bar, O.E. baer, ‘boie,’ spac, O.E. spraec ‘spoke,’ side 
by side with the old spelling as ana a few e spellings. 
The a-forms speedily become the most widespiead 
in practically all dialects, including that of London. 
Chaucer knows no others. The a of this ormin is 
lengthened according to § 7 (5), e.g. O.E. last 
‘slow,’ M.E. late, ‘late.’ O.E. a undergoes no 
change in Early M.E., and therefore differs in no 
respect from the new a fiom a&, O.E./«^ ‘vessel,’ 
pi fcitu, M.E. fat—fdten. This d in so far as it 
remained short was gradually fronted during the 
M.E. period in the direction of the Mod. sound 
(cf. § 25). 

§ 10. O.E a(cf. §2, 3, above) became o=[5] in the 
Sthn. and Midland. The change, in the wmy of some 
slight rounding, must have begun very early, and 
before the introduction of the earliest French loan- 
words with d,fdme, &c. , since none of them ever have 
b. The 12th-centu^ texts still wn-ite a as a i ule, but 
Peterb. Chron. writes mor[e), O.E. m&r{a) ‘more’ 
several times. During the 13th century the 
archaic spelling a is often used, sometimes along- 
side of, sometimes instead of, o, even in those 
dialects where b had certainly developed ; but by 
the beginning of the next century o is practically 
180 


the univeisal apelling in all areas where the lomid- 
ing took place. Examples; 7idw, O.E. hcmi, hb({e), 
M.E. hut ‘boat’; Qod, O.E idd ‘rode’; tdldc, 
O.E. tdkle ‘told’, gost ‘spirit,’ O.E. gCist. The 
slioitenings mentioned § 8 (a) aie eailiei than tins 

I ounding, as is seen fi om >i>Yt’^/i-lei cpd. with ston, 0. E. 
stall, «kc , bn, indef. ait (unstiessed), cpd. with one 
‘one,’ O.E. Cni, and the sullix -hexm by the side of 
horn, 4S.,c. This b had the same sound as O.E. d, 
lengthened accoidiiig to § 7 (6), and must be kept 
distinct fiom the otliei O.E. and ]\I.E d below, 

I I is sometimes written oa, loaf, O E. hldp ‘loaf,’ 
4&C. For Nthri. fronting of 0 E. u cf. §91, helow\ 

§ 11 0 E.^^. This sound in O.E. had tw o distinct 
souices, which it is iiecessaiy to distinguish, as their 
fates aie in some cases different. («) Wliat w e may 
call Prim. O.E. S oi sb fiom W. Gmc. d (cf § 2, 1, 
above) becomes [e], written e in O.E. in a veiy 
laige aiea of the countiy before the eailiest w i it ten 
documents, but remains as S so written in Wessex 
and pait of the S.E. Midi. (Foi dialectal distiibu- 
tion of m, e, cf. §§ 85, 3 ; 86, 3 ; 95 (&) ; 96 {b) cand 
(c); 97 {b) and (c), below.) In M.E. those dia- 
lects which preseived this S raised it to [e], the 
other dialects had [e] instead, Chaucer’s ilnmes 
show that the London dialect used the [f] t\ pe in 
a pieponderating number of woids, although the 
other type was by no means unknown. 

It may be noted that the sound [£] is soinetiines, 
but not at all systematically, w’ritten ea, otlieiwise 
it is impossible to distinguish between the types 
except by examining the ihymes in poetiy. Ex- 
amples_of words containing are : rede ‘ council,’ 
O^. rEd) speche, O.E. spiEb*, wmn ‘weie,’ O.E. 
loseron; breth{e) ‘breath,’ O.E. brEp, &c. 

§ 12. — ( & ) The other O.E. E, which w^e may call 
was the result of i- y-mutation of 0 E. « ( cf. § 3, 7 
(6 ) ) This sound is far more constant in O.E. than 
and,apai*t from Kent and certain areas in the extieme 
East, it suivived during the O.E. period. In Late 
O.E. and Early M.E. this E w^as also raised to [e], 
while the othei type remained [e] as it had been in 
O.E. The treatment of W- and aj^ becomes an im- 
portant dialect test in M.E. (cf. §§ 93 and 96). In 
the dialect of Chaucer a^ the slack type [g] is usual, 
though the ihymes show’’ that tlie Kentish oi Essex 
type [e] also existed. On the whole, it may gener- 
ally be assumed that woids containing W' iii M.E. 
will have the [e] sound, the area w’heie the tense 
type obtains being comparatively small . T he vo w el 
of this origin is also vvritten ea. This symbol 
is an indication of the slack sound. Exanmles 
are: teche ‘teach,’ O.E. tastan*, ^wre ‘ever,’OE. 
Efre’, cni ‘any,’ O.E. aenig; heth ‘heath,’ O E. 
hEp. Note that Chaucer ihymes bry> — hep in lines 
5 and 6 of the Piol. Gowerj a Kentishman, writes 
ie for ^ in diel, ‘part,’ showing his typical tense 
form, compared with Cliaucer’s It is veiy 

important to make the distinction in pronuncia- 
tion between the two sounds [e, s] in M.E. Tiie 
subsequent history of the two sounds is diffeient 
up to a point. They are both [i] now% but the 
tense [e] changed into its present sound perhaps a 
century earlier than the slack, and the pie&enttjpe 
of the latter did not come into use m Received 
Standard till much later still. (For othei souices 
of M.E. [e, e] cf. §7 (6) ; §§ 13, 20, 22, 23.) 

§ 13. O.E. e.— This sound, which may arise from 
the e-niutation of 5 (cf. § 3, 7 {d) ), from either or 
Wm certain dialects, as just described, from «-muta- 
tion of ea in non-W. Sax. (cf. § 23),as a special S.E. 
treatment of O.E ^ (cf. § 96), or from the lengthen- 
ing of i~, remains unaltered during the greater part 
of the M.E. period, towards the end of which it 
tends tow^aids the piesent sound [i]. As earl;j^ as 
the 12th century sporadic spellings, such as siche 
(Brut) for O.E. sedan, tend to show that the sound, 
in some sa'ejs at any rate, was beginning to change 
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very early. Tense e of any of the above origins 
i*s occasionally written le in M.E., a spelling which 
always indicates the tense vowel. See examples 
under references to various sources of the sound. 

§ 14. O. E. i, as m wl/, ‘ wife, woman, ’ wrltan ‘ write, * 
mild, Umd, &c. survives late into the M.E. 
poiiod unaltered so far as we know. In the first 
thiid of the 15th century spellings like hleyiid 
" blmil ' point at least to the beginning of diph- 
tliongisation. 

§ 1-5. O.E. i, e, 0 , and U, unless lengthened accord- 
ing to § 7 (5), above, remain unaltered in M.E. 

§16. O.E. 6 in hoc, top, foda, god, mona, loclcm, 
&o. was a tense vowel, and during the M. E. period 
gradually developed towards [U]. The above words 
are normally written bol;, booh, tooth, good[c), mom, 
moo)h[c), lolce ‘ look’ in M.E., where the oo implies 
no more than length. From the 14th century on- 
wards, however, as very occasionally even earlier, 
we find the spellings hoidc, goad, louke, &c., where 
oit is the normal M.E. spelling of the sound [u]. 
Although it might be rash to assume that the 
pieseiit-day vowel, as in moon, &o., was fully de- 
veloped a^ early as the first half of the 14th century, 
these spellings undoubtedly point to a movement 
in that direction. It is probable that by the end 
of the century the new vowel was established over 
a wide area. This tense o is never rhymed by good 
poets in M.E. with the other 5 of §§ 7 (6) and 
10. These sounds were different in O.E., they 
are different now, and they were certainly q^uite 
difierent inM.E. For the Nthn. development of 
O.E. dcf. §91. 

§ 17. O.E. u, as in mUp * mouth,’ hits ‘house,’ hie 
‘how,’ &c., is generally written ou or 020 after 
the middle of the 13th century, and in some texts 
earlier. Thus ho us, south, &o., imply no change in 
sound. This old u was nev^er caught up by the new 
u from 0 — that is, there never was a time when 
old mona ‘moon’ had the same vowel as old tiin 
‘town.’ Before the new il was fully developed 
old u had begun to change, and the beginnings of 
the subsequent diphthongisation must have started. 
We have no graphic evidence of this, however, 
during the M.E. period. 

§ 18. O.E. y.— This original vowel, whose chief 
source in native English words was the ^-mutation 
of iZ (cf, §3, 7 (/) ) already in O.E., appeared in three 
forms ( of. §§ 87 ; 92 to 97 ), I, e, y. The London dialect 
prefers the i-type — hfid from O.E. bryd ‘bride,’ 
hlden, O.E. hydan ‘hide,’ mis ‘mice,’ O.E. mys. 
The history of this i is precisely that of original I 
(§14). The S.E. types heden, mes, come under 
M.E. e (§ 13 ) ; the surviving O.E. ^-type is preserved 
chiefly in the S. and S.W. and W. Midi. It gradu- 
ally disappears in native words nearly every wheie 
in favour of the 4- type. In those areas where it 
survives it is written u, or ui, uy in M.E. 

The sound occurs also in N. French loan-words 
such as sure, pure, fortune, aventUre, &c. The 
sound survives in these words well into the Mod. 
period (§40). 

§ 19. O.E. In those dialects where it survives 
in native Engl, words this sound is written u in 
M.E. Its main source was the ^-mutation of it 
(§ 3, 7 (//) ). The same three types of the short are 
found in M.E. as of the long, with approximately 
the same distribution, except that more e and 
Vt forms of the former are found in the London 
dialect than of the long. The i and e types, 
of which the former are the prevailing forms 
in London, undergo no further change, being 
treated like original I and ^ respectively. The 
vowel of the tt-type is retracted in the early 
Mod. period, and became identical with M.E. U, 
whose fate it therefore shares. The subse- 
quent history of this sound belongs to the Mod. 
period (cf. §39). In M.E, the same word may 


occur (in Chaucer) in more than one form. Ex- 
amples of n-t}])e in M.E. aie russche ‘a rush,’ 
miiche ‘ much,’ hiindel ‘ bundle,’ h'ldl ‘ hill,’ bury, old 
dat. sing, of burg ‘town,’ O.E. dat. byrig \ c-forins 
are htiell, fulfelle ‘fulfil,’ O.E. (W.S.) fyllan, lesse 
‘kiss,’ vb., O.E. (W. Sax.) cyssan, &c. ; i-forms : 
mille ‘mill,’ W. Sax. mylen, thinne ‘thin,’ W. 
Sax. hisle, W. Sax. hysig, pitte (alsop?e^^e 
in Chaucer), W. Sax. pytt, ‘ pit.’ The d [y] sound 
is common also in Noim. Fr. words; M.E. /wppg 
‘ judge,’ &c. This vowel has piecisely the 
same history as the native Engl, sound. 

Sim^ification of O.E. diphtliougs in M.E . — § 20. 
O.E. ed became S, and is so written, occasionally, 
in Late O.E. This spelling still survives in Eaily 
M.E., but e, together with the traditional ea, is 
more frequent. In later M.E. e is the normal 
spelling. There is no doubt that the sound very 
early became [e], and was thus identical with that 
derived from the lengthening of O E. e ( § 7 ( 6) ) and 
that derived from 0. E. and 1 1 and 12 ). Ex- 
amples in M.E. are dethe ‘death,’ 0 E. dedtp, defe 
‘deaf, ’O.E. dMf, dies ‘chose,’ O.E. ceds, piet. sing. 
It would be quite accurate to say that the vowel 
in these and similar words was deiived from Late 
O.E. ae. 

§ 21. O.E. M ,. — The only source we need consider 
here is that derived from the O.E. fracture diphthong 
ea ( § 3, 1 ( c ) ). This was also monophthongised to a? 
in Late O E., and shares the fate of oiiginal O.E. M 
(§9). Thus O.E. hearm becomes haerm, whence 
M.E hei'm and/iarwi; geard ‘yard’ becomes yserd, 
whence M.E. yerd and yard. The London dialect 
usually has the d type, but Chaucer still uses yerd. 
In the combination ea Id, O.E. eald ‘old,’ 
beald ‘ bold,’ the same change to aeld, hseld, takes 
place and this vowel undergoes lengthening, so 
that we get Late O.E. ^Id, badd, whence M.E. 
eld, held, with [e] from ae^ as in § 12. 

The distribution of this fractured type is a dialect 
problem ( cf . §§ 95 and 96 ). In the greater part of the 
Midland area, howevei, the fracture of ae before 
^-combinations does not take place, and instead of 
eald, &c, we get Late O.E. did, bald, cdld ‘cold.’ 
This early became the prevailing London type, and 
indeed it had spread over neaily the whole country 
by the end of the 14th centmy. This d is treated 
in M.E. exactly like the othei O.E. a (§10), and 
is rounded to d, so that we get very widely old, hold, 
cdld, in M.E. 

§22. O.E. The history of these diphthongs, 
both long and short, may be treated together. 
( 1 ) In some areas, especially in the extreme East, 
eo and eo weie monophthongised as early as the 
10th century to e and e respectively. ( 2 ) In others 
farther West and South the diphthongs were 
retained as such, and went apparently through the 
following stages [eo<:eo<§J. This last stage is 
probably reached in the early 12th century, and the 
rounded vowel is very soon unrounded to [C], thus 
arriving by a different process at the same result as 
the first-mentioned type. The e of this origin is 
invariably tense [e].’ This is the London type, 
derived perhaps by process (2). (3) In the more 

Westerly areas of the Sth. and Midi, the pro- 
cess followed is (2) above, but on reaching the [■&] 
stage, instead of becoming [i] the vowel is raised 
to [f], thus retaining its rounding. For this sound 
the symbol u is often used, as for the other similar 
sounds discussed in §§ 18 and 19. ( For the distri- 
bution of the types see §§92 and 95.) Examples 
of the I^ndon type are, for the long, ‘dear,’ 
O.E. deoT, chesen ‘to^choose,’ O.E. ceosan, held, 
pret. ‘held,’ O.E. heold\ for the short, erthe 
‘earth,’ O.E. eorpe, herte ‘heart,’ O.E. heorte, 
mther, O.E. neopor. 

§23. O.E. — These diphthongs only occur in 

W. Sax. (§§ 3, 6 ; 3, 7 (A) ; 85, 2). In those M.E. 
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iialects where they exi&t they are expressed by the 
spelling 16 , which stands for the Late AY. Sax. i/, 
e.g. W. Sax Ay /vZe ‘shepherd,’ M.E. /mrde ; W. Sax. 
ieUii, yUlu ‘ age,’ S.W. M.E. }dd&\ W. Sax. Imran, 
hyran, S W. M.E liiiirm, &e. 

The mutation of O.E. ^ in the non-W. Sax. 
dialects is q, and this survives, so wiitten in M.E., 
e.g. heron ‘hear,’ from O.E. heran, Ude ‘age,’ 
O.E. Udi6, horde ‘shepheul.’ 

§ 24 In the Late M. E. period the follo’wing vowels 
were xn use in the Sth. and Midlands ; [f?, «, e, 
e, o, o, % t y], and the diphthongs [ai, oi, an, 
on, sn, m]. 

The Moder^t Period.— § 25. Changes m Stressed 
Vowel Sounds since c, I 4 OO, — M.S. tl.— This sound 
lias been fronted' to [fej by an Isolative change. 
Tlieie is no doubt of the fact ; the only question is, 
AVheii did the present sound develop ? It is not till 
1653 that Wallis, and in 1685 Cooper, describe a 
vowel which can only be the present sound in bat, 
cap, dash, grand, hat, &c. On the other hand, we 
get spellings such as sedness c. 1420, thenhing 
‘ thank- ’ 1442, wetch ‘ watch ’ 1469, jesper c. 1465, 
and so on, which seem to show that the full M.E. 
sound was no longer pronounced, at least in some 
circles. Shakespeare in Ven. and Ad. rhyme 
scratch — wretch, which would hardly have been 
possible had the old sound still existed. It would 
probably be safe to say that in the best London 
English the new sound came into use rather later 
than in some provincial dialects, but that it was 
established in the former by the end of the 16th 
century. 

§26. The combination -al-. — This first became 
[auj, and then was gradually monophthongised to 
the present [0]. The latter process will be dealt 
witix under the treatment of M.E. au, § 36. During 
the 15th century such spellings as Saulyshity'y, 
Tawhot, cawhjd ‘called,’ schawl ‘shall,’ show at 
lea-it that tlie diphthong had already developed. 

§27. M.E. d after to, wh, qu. — In words like loas 
( when stressed), loash, what, quality, &c., the vowel 
is rounded to [0]. The process is one of lounding, 
and presumably took place when the vowel was 
still in the stage. Wosse is written in the thiid 
quarter of the 15tli century for toas, and the same 
spelling for wash, c. 1550. Watson, 1593, rhymes 
songs — swans. The o-spellings do not become very 
fi-equent till the mhldle of the 17th century. The 
words quality, quantity, were long pronounced by 
some speakers with [se], and this persLted into the 
first third of the 19th century among old-fashioned 
persons. On the other hand, quollity occurs as 
early as 1683 in the Verney Memoirs. 

§28. M.E. d before $, f, th (/), and r.— In these 
ositions d normally became [ae], according to § 25, 
ub was subsequently lengthened. Thus padh, 
bath; pass, last; ZaziyA (LateM.E. chaff; are, 
hard, &c., were pronounced in later 16 tli- century 
English and down to well onjn the IStl^cenbury 
amon^ some speakers as [pselz, pass ; lief, tjmf, 
ter, hierd], &c-, as in the S.W. of England and 
in many parts of America to-day. This long 
front vowel was subsequently retracted to [a], the 
present sound in Received Standard English. The 
lengthening probably took place during the first 
part of the 16th centuiw; the later retraction, at 
varying dates among diiiei'ent classes of speakers. 
There are indications that among some speakers 
[«] existed already in the late 17th century. This 
is the chief source of present-day [«]. 

§29. M.E. d. — This sound was first fronted and 
then diphthongised to the present sound. The 
process was probably [ «-s§-e-e-ei]. As early as 
c. 1430 Bokenara writes credytl for M.E. crddel 
‘cradle,’ and in 1420 the rhyme coure—uoere occurs. 
Other 15th-centTiry spellings are ceme ‘ came,’ teJee 
■•take,’ Bsq. It is clear that some sort of fronted 


vowel i& indicated, but it is impossible to say wliicli 
piecise stage in the series was reached at a given 
time. In the 16th ceiituiy Ld. Buckliiiist rhymes 
speahe — make, and Spenser states — seates, v^lilch 
almost certainly points to [ej ; cf. § 31. The pre- 
sent-day diphthong ib first definitely described by 
Batchelor in 1809. If a fiont vowel had already 
aiiseii as early as the first third of the 15th ceniiny, 
it seems probable that in Chaucer’s day the old 
M.E. d could no longer have been pionounced. 
The shift towards the present sound had at least 
begun. 

§30. M.E. e=[e].— This vowel, no matter what 
its origin (cf. §§11, 13, 22,23), has been nieiely raised 
to [i]. Theie are plenty of loth-ceiitmy spellings 
with i, y: hyre ‘■hear,’ myte ‘meet,’ dyme ‘deem,’ 
symed ‘ seemed,’ spyde ‘ speed,’ &c. These spellings 
are very fiequeiifc 111 the 16th century, Q. Eliz. being 
esjpecially pi one to them in her letters. From the 
moment that these spellings occur it can liaiclly 
be doubted that the new sound has developed, or at 
least one which hardly difiers from it. 

§ 31. M.E. e= [e] — We have seen that this vmwel 
had numerous souices, and that it was kept distinct 
from the other e in M.E. iliymes. It has nov 
caught up the tense e, and theie is no difference 
in sound between meet, M.E. mlten, always ten^^e, 
and meat, M.E. mite (with lengthened vowel), 
originally slack. The fiist change wms that when 
I [e] became [i], the other e became tense. The 
j ihymes as late as Pope, and even as Cow^per, show 
that in a large number of wouls this type, wuth [e], 
remained in use in such woids as sea, seat, cheat, 
heat, &€., for a long time. On the other hand, 
there is evidence, rather doubtful for the 15th, 
quite positive for the 16th and 17th centuries, 
that among some groups of .speakers the [i] ^soiind 
had already dev^eloped. In 1528 clean {Isl.'E. [c]) 
rhymes with been ; in 1550 the spellings hr^i.yng, 
spykyng, occur in Machyn; bitive (O.E. rut flan) 
in Gahr. Harvey’s letters 1573-80 ; and Q. Eliz. 
w’rites ‘ bequeathed. ’ These foims make 

it certain that the new' type alieady existed, 
but it was not yet wridespiead. There is plenty 
of evidence for the existence, side by side, of 
both forms in the 17tli and IStli centmies, though 
during the latter the new type was giadnafiy 
taking the place of the old more and more among a 
wider circle and in au increasing number of words. 
What has happened since Pope is not that his pro- 
nunciation of heat to rhyme with mate has changed 
by natural development into ours, but that bis type 
has been abandoned and another substituted. Our 
pronunciations of great, break, steak, are probably 
survivals of the older type. Note that before -r 
the vowel did not become tense, e.g. in bear, INI.E. 
h&'en, tear, vb. , M.E. teren, &c. The vowel in spear 
is anomalous. 

§ 32. M.E. e.— The diphthonging of this vow'el 
probably began in the IStli century at latest. The 
new sound was soon levelled with that of M.E oi, 
and we find anynted in 1430, defoyled ‘defiled,’ 
pyson ‘ poison,’ later in the century. In 17th cen- 
tury we got gine ‘join,’ byled for ‘boiled,’ &e. 
Pope rhymes Ime—join, <&:c. The normal develop- 
ment of this diphthong was Crt^], whether from 
I or oi, but the spelling has affected the pionuncia- 
tion of the latter, so that ‘Re’ for ‘oil/ ‘bile’ for 
‘ boil,’ &c., are now vulgar, though very common in 
the dialects. 

§33. M.E. 52 {slack^m), cf. §§7(6), 10.— This 
vowel, which occurred in 7mn, lop, got ; hope, thrbte, 
&c., became [0] after old tense 0 had become or was 
about to become [fl], and this sound lasted at any 
rate till late 18th century. The present diphthongal 
pronunciation is first noticed by Batchelor, 1809. 

§ 34, Un-rounding of M.E. 0 . — This was appar- 
ently a West -country change. A form starme 
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‘ storm ’ occurs in a Wilts text c. 1420. This type 
of pronunciation is still heard in the West, and in 
American English. The un-rounded forms are found 
sporadically in the letters of all classes in London 
English from 16th century onwards : the vulgar 
Machyn (1550) has Dasset ‘Dorset,* harse ‘horse/ 
caffen ‘ coffin * ; Lady Hungerford 1569 writes 
sioam ‘sworn’; and Q. Eliz. has stap. Note 
that Sliakespeare rhymes folly with dally in B. 
of Liter., 554-556. The pi enunciation became 
fashionable during the 17th and early 18th cen- 
turies, as may be seen from Vanbrugh’s burlesque 
of it in the character of Ld. Foppington. The 
17th-century Verney Memoirs have fally ‘folly,’ 
sassages ; and Mrs Basire writes Gearge 1655. The 
forms strap. Gad, survive to-day, and plat for 
plot (of ground) occurs in the Authorised Version. 

§35. M.E. 0 ^ {te7ise). — This developed into some- 
thing like the present sound already in M.E. (§ 16). 
Spellings with on, goad, houk, &e., and with u, 
gild, &c., are quite common in the 15th and 16tli 
centuries. We have three groups of words at the 
present time whose vowels all go back to this 
M.E. 0 : moon, spoon, rood, where the new [u] 
remains unchanged; hooh, hook, good, &c., where 
the vowel has been shortened, perhaps during the 
last 150 years; blood, moyith, flood, glove, mother, 
&c., where the new vowel was first shoitened in the 
Early Mod. period, and then treated like old h (§ 39, 
below). This differentiation is apparently the 
result of dialect mingling in Received Standard. 
The age of the first shortening was clearly prior to 
that in which M. E. was altered, and on this see 
evidence in § 39. The spellings fladde, hludde, in 
16th century probably represent the early short- 
ened forms, which by this time had undergone a 
further chang? in the direction of our present sound 
in those woius. 

§36. M.E. and Early Mod. an; also M.E. on . — 
Tliis includes words like law, saw; cause, haunt, 
caught; and the later group all, stalk, tall, &c. 
(§26); further, thought, daughter, &c. The pro- 
cess of change to the present sound was probably 
J. M.E. ou in pouhte, daughter, &c., was 
caught up by old au at the first stage above 
indicated. Surrey (in Tottel) spells tought, ME. 
iaiiqhte, rhyming with ywronght, M.E. wi'oughte*, 
and L(l, Buckhurst rhymes lor ought — caiigkt, show- 
ing that the two sounds had become identical. The 
16th century also saw the simplification of the 
diphthong, as is shown by such spellings as olso 
1535, onnt ‘aunt,’ a nohe ‘an alb’ c. 1550, The 
above is the main source of our present [o] sound. 

§37. M.E.ai, ei. — These two original diphthongs 
were identical in sound in Late M,E., and = [«i]. 
The first element was fronted, and then the second 
was dropped, so that the sound became identical 
with that from M.E. a and e [e]. Thus the process 
was The sounds were probably 

united at the [se] stage in the 15th century, where 
they are both often written alike-— a for old ai : 
sa, ‘say,’/e^A ‘faith,’ M E feith c. 1442, &c. ; and 
conversely, ai for a : maid for M E. made 1421, 
snayke for M E. spake 1539, and so on. Hence- 
forth the history of ai is that of M.E. d, which 
has alreadv been outlined. 

§38, M.E. ?7. — The words how, cow, house, &c,, all 
contained this sound. We have retained the old 
spelling (explained §5), but have diphthongised 
the vowel. Spellings such us ahaught, M.E. ahoute, 
faunde, M.E. fourth, aur, M.E. our, &c., occur in 
the Paston Letters of the 16th century, and saxith, 
M,E. south, in the Gndstow Register of the same 
century. There is no doubt that a diphthong is 
intended, hut we cannot be sure how far it lias 
gone towards the present sound. The 16th-century 
oi-thoepists describe the diphthong as made up of 
o+u; in 1625 a French writer transcribes Aowas 


luww, which must mean something very like our 
own sound. In any case the starting-point of 
diphtliongisation was eailier than the developmenfc 
of the new u (§35), and we have seen that this, 
for various leasons, must be placed probably not 
later than the third quarter of the 14th century at 
latest. 

§39. 3I.E. it [incliulmg Engl. ar'A Fr. u [y]).— 
This vowel has undeigone un -rounding, and has 
passed into the cliai acteristic sound heard in but, 
cut, run, hunt, &c. The old sound still survives in 
some woids, after lip-consonants : ptit, pull, bush, 
bull, &c. At the moment when the un-rounding 
started there were four classes of words which 
had all the same it sound : (1) M.E. -z? in above 
examples ; ( 2 ) those containing M, E. [ y ], written u : 
bimdle, thrush, cudgel (§ 19); (3) Fiench words 
containing Fr. u=[y}: judge, public, study, <&:c.— 
classes (2) and (3) must have altered tbeii vowel, 
b}’' retraction, to the H sound ; (4) words contain- 
ing M.E. tense o, which had become the new [u] 
and been shortened : food, glove, done, &c. ( § 35 )- 
Thus sounds of four different origins had all become 
identical, and their, common sound underwent in 
all cases the same change. There are 15th-centui y 
spellings which at least suggest that un-iounding 
has already taken place: gamies ‘guns,’ sada^ily 
‘suddenly,’’ camyth ‘cometir (M.E. cUm-), &c. 
It does not follow that this implies a sound 
identical with that of to-day. 

§40- M.E. ii (=Fienchw [y] ; and M.E. eu) eu 
=[sifc] ; \n ). — These sounds appear to have been all 
levelled under a single form [jy] in Late M.E. Ex- 
amples of the several gionps aie : use, diike, due. 
issue ; knew, grew ; dhjo, few ; Tuesday, steward, 
&c. &c. We find these once various sounds 
expressed by the same symbols in the 15th 
century— that is, all the above symbols are 
used Jor any of them. They also rhyme to- 
gether. Fifteenth-century examples are : knywe, 
M.E. knew\ hue, M.E. hew, pret. ‘hewed,’ O.E. 
hebiv, Bokenam rhymes greu, pret., with vertii*, 
seioer ‘sure,’ dewke ‘duke,’ dew ‘due,’ indewer. 
In 16tli century we find hhie ‘bj_ew,’ mi ‘new,’ 
&c. Opinions differ as to Avhen [jy] developed into 
the present sound [ju]. The 17th century orblio- 
epLsts differ in their statements ; many assert that 
‘long uf as they call it, meaning the sound in tune, 
duke, &c., still had the French sound, while others 
state that the English sound is different from the 
French. It seems certain that all the above words 
had the same sound. In 15th centuiw at least the 
only question is, What was it? How soon did 
the present sound arise ? The fact probably is that 
some speakers letained [jy] far into the 17th century, 
while others already pronounced [jtl] as at present. 

The spelling ‘use,’ vb., which occurs in 

1669 ( Lady Hungerford ), seems to make it certain 
that that lady pronounced as at present, and the 
spelling youst ‘used,* young 1647, youmore early 
18th century, all point in the same direction On 
the other liand, to quote an authority not generally 
cited in this connection, Voltaire in ^eiDictionnaire 
Fhilosophique, in the article ‘Langage,’ says: 
‘ Les Anglais qui ont corrompu toutes les voyelles 
. . . n’ont point abandonne u . . .i\ disent vertti et 
true et non vertou, trotief This as clearly points 
■feo U]» and Voltaire spoke and wrote English 
fluently. We thus cannot be sure whether Shake- 
speare and Milton pronounced diike, dew,^ as we 
do at present, or whether they said [djyk, djy], but 
we can be sure that both pronunciations were in 
vogue in the English of their times. 

§ 41. The Vowels in Unaccented Syllables. 
— The habit of ‘slurring,’ shortening, or ‘obscuring’ 
vowels in unstressed syllables is not of recent origin. 
On the contrary it has been characteristic of English 
speech at every period of its history. To this habit 
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at is due that an inflexional system of 0. E. crumbled 
almost to nothing in M. E. During the latter period 
a new series of vowels often appeared in unstressed 
syllables ; some due to new compounds, some to 
the adoption of foreign woids, others again which 
for some reason had escaped an earlier reduction, 
expeiienced the process m the later M.E. period. 
In many French woids of two syllables the accent 
was foi merly^ on the second syllable ; later, accord- 
ing to English habits of speech, the stress was 
shifted to the first, and the second was shoitened 
or obscured. The following brief list of occasional 
spellings drawn from documents ranging fiom the 
15th to the 18th century tends to snow that the 
present-day pronunciation of unstressed syllables, 
or something very like it, must have been estab- 
lished certainly before the end of the loth century. 
In sotne cases the examples are found in each of 
the fourcentuiies ; in others, they have been found 
in wiitings from later periods. The eailiest avail- 
able only are given, as a rule, for economy of 
space. 

It will be noted that in some instances, owing to 
the influence of the traditional spelling, a new pio- 
nunciation is now curient which is supposed to 
correspond moie exactly to this. The examples 
are arranged under the different vowels befoie 
vaiious consonants. They are mostly, though not 
always, drawn from private letters and diaries. 
-ed : helovul 1420, lorechid 1451 ; -eth : 4th and 
yth very common in London and other EngL in 
loth cenbmy ; -es : massif 1450, charges 1455, 
versus ib. ; -est, Q\<{ijste 1450-70, fairy^^ (superl.) 
1490; -eii: ohym 1430, kechyii 1451; el: nnky^ 
‘uncle’ 1451, appy^tre 1430; less: harm^y^ 1465; 
-mss : kindjii.9, liappiais Q. Eliz. ; -ess : dutches 
1705 ; 4edge : \aio\vliche 1447 ; -et : markyi 1473, 
bullies 1708; -ac-, stomechere 1478, stom^chers 
1645, stomio/c, Izlc 1724; -age {-ange ), messyngere 
1450-70; -ave: St Ol<^es (St Olave ) 1462, Oh'ye 
1701 ; -age : marr/yes 1556, vicanye 1605, corige 
‘ courage ’ 1641 ; -incLs : cryustynwii«5 1550, criswwis 
1634 ; -on : SQ^yn * season ’ 1451, reasyw 1512, 
mutteij 1529 ; -o- : dysabey 1451 ; -of - , men a waire 
1531, tenne a clocke 1573-80; -ot: fsLgets 1661, 
som’l^^ 1701 ; French -ure: paster ‘ pasture’ 1420, 
moister ‘moisture’ ib., unscripberlye Bp. Latimer, 
mannci’iug ‘manure’ 1535, torturing Shakespeaie 
1st fob, joints/’ ‘jointure’ 1570, fuber 1664; 
French -wie : comy/ied together 1447, mysseforts/i 
1550, misfortm, forbi/i 1642, 1645, 1663, &c., fort- 
1663 — said also by Tony Lumpkin ; French 
-?cte ‘ conch/tte ‘conduit,’ byski^if, minims (a note) 
1473-88 ; ^’rench -u- : repetation 1469, raonimeut- 
ary, miracdous 1677, verbions 1708 ; French -u : 
newys ( = nevys) 1550, valy ‘value’ 1642, nevis 
1655 ; -awy om : felsw ‘ fellows ’ 1430, felly^chyp 
1470-80 — Pope rh. felloiiz—prunella ; -night : se?^e^ 
‘se’nnighb’ 1656, ioxtmt ‘fortnight’ 1654; -ain: 
certy/i 1447, cerby/is Anne Boleyn, captm 1642, 
vili/i 1655; -day : Munc^y 1573-80, 1647 : Fridy 1642. 
These few examples are enough to show how old 
are the, habits which some now condemn. The 
examples are nearly all taken from persons of the 
upper class. A full discussion of the subject and 
numerous examples will be found in Wyld’s History 
of Mod, Gollognial EngL^ ch. vii. 

CONSOKANT CHANOES IN MODERN PeRIOD.~§42. 
The various modifications of consonantal sounds 
which can be traced, some from I4bh century, some 
from I5th, fall generally under the following heads : 
( 1 ) Isolative Changes without loss or addition ; (2) 
Combinative Changes involving neither loss nor 
addition ; (3) Loss of Consonants ; (4) Addition of 
Consonants. The results of some of these processes 
still survive in ordinary speech, others have dis- 
appeared in Received S&ndard owing to the recent 
tendency to assimilate pronunciation to the sup- 


posed ‘ coriect' forms suggested by the traditional 
spelling. This tendency is comparatively recent, 
and far on into the 18th century the best speakers 
weie unaflected l/y it. There are many other 
categories of which space forbids mention, and the 
following aie only a few from many examples. 
The wi iters of the following nearly all belong to 
the nppei classes, some are well-known authois. 

§43. IsokUioe Changes without loss or addition, 
— {a) M.E. -gh becomes /(spelling still retained) : 
thoif ‘ through ’ 1465, troff * trough ’ 1553 ; to 
laffe 1553. (6) M.E. -ht becomes -ft: luisajfcthe 
‘unsought’ 1450-70 (=[ansofb]), daughter rh. after 
1604, dafter veiy common in 17th century, {c) 
Substitution of -in for -ing ; holdyii, dnrJcyn 1389 ; 
wrytyn, noun, 1443, lumgyn, walkyn 1450, hang- 
yns 1520; syttyn, rydyn 1550, besicheti, Q. Eliz., 
seem, hem, comm 1642, shilhns 1657, disohlegin 
1664, takin, dynm-ioom.,approchin,mornm, icritms, 
&c. Lady Wentwoibli 1705. Pope rhymes gardens 
—farthings, and so on. The reaction against this 
pronunciation seems to have started c. 1830, but 
has by no means completely triumphed. 

§44. Combinative Changes without loss or addi- 
tion. — (a) -si-i -ii-=[sj, tj] become [/], also -su [-sju] 
becomes [Ju] : conschens 1469, derecschons 1470-80, 
instrocskens 1544, conwiyshin ‘commission’ 1539, 
suspzshiously 1649, mentshoned 1650, pashms 

1664, Frushee ‘Piussia’ Lady Wentworth 1705; 

ishu ‘issue’ Gabr. Harvey’s Letters 1573-80. (5) 
Initial su- becomes ‘ slm ’ : sheute * suit ’ 1593, 
shur ‘sure’ 1642, shnite (of clothes) 1653, ashoure 
‘assure’ 1653. (c) -di- becomes [d^] : sawgears 

‘soldiers’ 1550, teges ‘tedious’ 1647, contages, 
Injan 1701, edjiicate 1801. 

§ 45. Loss of Consonants . — (a) of initial aspirate: 
alf ‘ half ’ 1389, alpeny ih., astely 1463, oulde ‘ hold ’ 
1503 (Mary, dauglitei of Hen. VII.) ; ede, aJff, ard, 
elmet 1550. (6) swo- becomes so: sor ‘swoie ’ 1451, 
sord ‘sword’ 1593, sowlen ‘swollen’ 1593, sord, 
solen, sorn given as pioper pronunciation for sword, 
&c. 1701 ; Icti (qu) become h-, co^i?/y= quoting in 
Euphues. ( c ) Loss of I before lip and back con- 
sonants and some otheis : behaf ‘half’ 1442, 
Fakonhrige 1465, Mamsey ‘Malmsey’ 1570-80, 
stauke Q. Eliz., swolne ih. bemoan E. of Suirey 
in Tottel, swone written by Machyn 1550, shudd 
Elyot’s Governour 1631 and Gabr. Haivey, ivood 

1665. i^d) Loss of n The earliest examples are 
before -s ; wurst rh. adust 1441, wosted 1450, 
passell 1470-80, mosselle c. 1460, church rh. such 
1528, skasely 1544 and 1556, furst ih. dust E. 
of Surrey in Tottel, Fotescue, Fottescue 1635-36, 
quat&r ‘quarter’ 1642, Gath for Garth Lady 
Wentworth 1705-11, Dotchester, Molhery ‘Marl- 
borough’ ib. 18th -century wi iters attixm that 
nurse, purse, are pronounced like ‘ nnss,’ ‘ pus,’ &c. 
(e) Loss of d before and after other consonants, 
medially and finally : greenly ‘ friendly ’ Hoccleve, 
Wensday, myssomer 1450, Wosfrett ‘Wood St.’ 
1550, stannestill 1593, Lonan ‘London’ 1654, 
Lunnon 1757, 1765, 1787, blyn ‘blind’ 1389, 
husbon 1440, my Lor 1470-80, rehowne 1528, 
blyne, cole harbour 1550, fnten, p.p., 1642, 
thousan, SunderUn, own ‘owned,’ Richmon, &c. 
Lady Wentworth. (/) Loss of ^ in same posi- 
tions : fonstone 1420, morgage 1448, qffen ‘ often ’ 
Q. Eliz., loascote 1593, Chrmnas 1639, busling 1701, 
Seynt Johan ])e habtzs 1389, nex 1462, exeep 
1470, uprigh 1603, Egype 1550, respeclts 1629, 
Papeses 1655, pagin ‘pageant’ 1701, prospeek, 
strick, tex ‘ text ’ Lady, and P. Wentworth 1705- 
11; Pope rhymes neglects— sex. {g) Loss of h: 
Lameth ‘Lambeth’ Archbp. Cranmer 1534, trem- 
lyng 1557, nimlest Q. Eliz., Cammerwell 1607* to 
clyme 1580, 

§46. Addition of Consonants, — (a) Oita initially 
before one and ho- : won ‘ one ’ 1420, 1426, 1466, 1549, 
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1593, &c. &c. ; wholU ‘ whole,’ earlier liole, 1420, 
wliome ‘home’ 1442, wolde ‘old’ 1479, whot ‘hot’ 
ib. and 1550, &c. (Z>) Addition of consonants finally ; 
Jaylardes 1420, lynand ‘linen’ 1470, ‘will’ 
1449, synst ‘since,’ downed ‘down’ 1528, varment 
‘vermin ’ 1539, sermont ib., surgiant 1573-80, mmh- 
rompe {Eiiphues 1586), orphant 1582, vilde ‘vile' 
common in Shakespeare Ist fob, Donne ih. vilde 
— child, schollards 1641, micldemust 1642, night- 
goiond 1683, Swift rh. ferme?ii— verinwa, sarment 
‘seimon,’ laught, inf., saft ‘safe,’ lost of time, 
goxmids Lady and P. Wentw. 1711-13. 

(For more information on the Consonants see 
ch. viii. of Wyld’s Colloguial English. ) 

English Inflexions.— §47. Definite Article.-^ 
The full indexion of this in all genders and num- 
beis must have been consideiably impaiied in most 
areas, in the spoken language, before the end of 
the O.E. peiiod. In Midi, by the middle of 12th 
century the indeclinable pe is a word in fiequent 
use in written English. In the more southerly 
areas the old per, gen. and dat. fern, sing., pen{6), 
ace. sing. m. , and pon, &c. , dat. sing. m. , occur as late 
as the 13bh century. The old neut. sing, pet, pat 
is used first as the article ; but more and more with 
a demonstrative force as at present. It survives, 
however, into the Mod. period in thetone^that one. 
The old M E. acc. or dat. survives in for the nonce 
—for then ones. In the place name Atterbnry the 
dab. fein. survives, —at per, wlxonce atter-hury. The 
pl^po is used as late as 15th, and, rarely, as the 16th 
eeutury. With disuse of the fern, and neut. forms 
of the article, grammatical gender disappeared and 
Y/aa replaced by natural gender. 

§ 48. Notms. — ^After the O.E. period, owmg to the 
weakening of -a, -u, to -e in unstressed s^lables, 
and the tendency to level all declensional types 
under one of two types, the chief questions are 
what is the poss. sing, and what is the pi. form 
of nouns. Speaking generally, nouns either form 
their poss. in -es, according to the old chief masc. 
and neut. type, or, less commonly, in -e, which may 
represent either an old -a of a masc. deck, the -e j 
of a fern., or, possibly a weakening of ^an, the old 
weak gen. In the middle of 12th century pes cuenes 
‘the queen’s ’ occurs in Midi., but in the south the 
-e poss. occurs fairly often in the 14th century, and, 
sporadically, much later. In E. Midi, steore name 
(13bh century) we have presumably a suiwival of 
the O.E. weak gen. steorran ‘star’s,* and also in 
hnerte lone ‘heart’s love,’ South-west. Chaucer 
writes -es for poss. in all genders, hut has occasional 
-6 in old fern, widewe, chnrche, ladye. He has one 
example of an old stem — sime ‘son.’ Plirases 

like Olive lady matins occur in Caxton, and as late 
as 1567 ; throughout the 16th century isolated 
examples of these fern. poss. aie founi, and onr 
Lady Day last in 1688 ; Lady Chapel, Lady Day 
are the last survivals. The -s is omitted after nouns 
in -r, father, &c. as late as the end of 16th century 
— the father good will, 1593; after group-com- 
binations— bishop of London palles, 1550; 
before words beginning with -s — the yoxinge hinge 
stomacke, 1588 ; sometimes in other cases, as late 
as early 18th century — a parson \ciddoe, 1705. 

Such groups as the King of England's daughter, 
&e., are thus inflected occasionally already in Late 
M.E. In the 16th and following centuries these 
constructions become increasingly frequent. The 
normal M.E. construction is pe hinges suster of 
France, cf. the bailiffs daughter of Islington. 
This sumvesin the 16tb century, cf. Lord Berners’s 
the h^ges daughter of Englande. Where we now 
say King StepherCs brother, &c. the M.E. construc- 
tion was pe hinges brother Stephnes. In 1460 we 
find the Lordys wyffe Nevyle, the noun in apposi- 
tion not being inflected. During the I6th century 
quite long groups take the inflexion on the last 


word of the group— e.g. our holye father of Homes 
eares (Bishop Latimer). 

§ 49. Plxiral of Nouns. — The commonest type in 
O.E. is theiiia&c. class, which has iiom, and acc. pi. 
in -as. This becomes -es in M.E., and is by tar 
the commonest type, being extended to most other 
classes. The only type which at all competes with 
it in M.E., and that only in some areas of the 
South, is that derived from the O.E. weak deck 
which has -an in nom. and acc. pk, M.E. -en. This 
suffix is found, especially in Kentish, attaclied to old 
strong {-as) nouns : applcn, lionden, deden ‘ deeds,’ 
bruggen ‘bridges,’ as well as the old weak woicls — 
hiinten ‘Imnteis,’ herten ‘hearts,’ &c. In Early 
Mod. Engl, occasional weak pis. are used by good 
writers — All sowllen college 1535, Alhalowentydc 
1483, Allhaloxiday 1567, howsyn ‘ houses ’ (Ascliam), 
Peason (Gabriel Harvey), &c. In Kent, texts of 
M.E. the old weak gen. pk -ewa survives occasionally 
as -ene—hingene, &c. 

Such invariable plurals as deer, sheep, are sur- 
vivals of old long-syllabled neuters, which have 
no suffix in nom. and acc. in O.E. The type still 
survived in 16th and 16th century English to a far 
greater extent than at present. Words expressing 
weight, distance, measuie and number, and words 
used collectively are the chief words affected, hut 
there are otliers as well, which aie moie truly 
survivals of the old type. Of the former — thx'ee 
thousand pounde (Bishop Latimer), three hundred 
thousand pound, av footethyhe (Life of Wolsey), 
^yeere ( Verney Mem. 1641), my (Giegoiy, 
1460), lamhe 1633, to bring forth apple {Ext- 
^mes 1586); of the latter — all thmge (Lord 
Berners), I ti'ust I shall receve your tllanke (Q. 
Eliz.). 

§ 50. Of minor classes the mutation-pis., of which 
teeth, geese, lice, mice, &c. are examples, may he 
mentioned. Oiiginally these were more numerous, 
and included words of all genders. O.E. heb 
‘books* survives as lech in a 12tb-century Kent, 
text; geet O.E. gMt ‘goats,’ and kene, a South- 
eastern form for hine ‘ cows,’ aie found in Caxton. 

%$\.Irregidar Plurals. — Children is from M.E. chil- 
dre, O.E. iddru, with the additional weak pk suffix ; 
brethren has both mutation and the weak suffix; 
in Early Mod. we get this form, also brotheryn 
(1480). In M.E. all the relationship words except 
father often occur with -en in the pk : sustrexi, 
modren, doxCftren, &c. On the analogy of chil- 
dren eiren ‘eggs,’ O.E. segrti with -en added, 
we get also lambi'en ‘ lambs,’ by the side of normal 
lambre, and calfren by the side of calfre ‘ calves.’ 

§ 52. Sxirvivai ofOldDatives. — The forms meadoxo, 
leasowe, are old datives ; O.E. m^we, Imxce ; M.E. 
medoue, lesoxie, &c. ; bury in dat. from O.E. %yrig, 
nom. burg, which gives us borough. 

§53. Adjectives. — In O.E. adjectives have two- 
types of declension, the weak, which is used after 
the article and which resembles the -?i-declension 
of nouns, and the strong, which is used in other 
cases. The characteristic suffixes of the str. aclj. 
are those of the pers. prons. — ne acc. sing. masc. ; 
-re, dat. sing. fern. ; -ra, gen. pk In M.E. the weak 
declen. disappears after the end of the 12tli centuiy, 
unless indeed the final -e, commonly used as an 
attributive suffix in the 14th century as the sole 
inflexion, without deduction of gender, number, or 
case, be a weakening of -an. The typical stiong 
adjectival endings survive sporadically in the South 
aslate as the 14th centmy, but on tlie whole they 
are rarities after the 12tli century. A few cases 
of -ne occur in Worcs. in the 13th century, and 
rather more in the South and in Kent. A dat, 
sing, godere appears in the SAV. Midi, text of 
Ancren Riwle (early 13th); as a gen. pk -re is 
rather commoner in the 13th century both in E. 
Midi, and in the South. Even Chaucer still has 
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such phrases as youre aller cost) and fossils like 
alderhcst, where alder = 0.E. allm 'all* are used 
l>y him, while a belated God our alter Creatour 
("of us all’) survives in the 15tli century (Letter 
of Kichaid HI. to James III. of Scotland) 

§ 51. A curious usage, derived from French, is the 
addition of the pi. sullix -s to adjectives. This is 
found occasionally in Chaucer when the adj. is 
used attributively and stands after the noun — 
jilaces dehtahlcS) goodes temporelcs ; it is larer 
when the adjective piecedes the noun — in the 
sovereyns devyms suhstayices, or when the adj. is 
used piedicatively — romayices that hen royales. In 
the loth and 16th centuries these forms aie occa- 
sionally used in technical phrases — Lordes spiidtiiclx 
and temporelX) lettres missives, &c, ; still more 
remarkable aie such constructions as demuresand 
loisG susti'iS) &c. ( 15th century ). 

§ 55. Gomparison of Adjectives. — The suffixes -er, 
’Bst) are derived from O.E. ; they may represent 
Prim. O.E. -z>, -^5, or -or-, -ost-. In the tormer case 
they mutate the vowel of the adj. The forms 
cldra ‘elder,’ eldest, siren g, strongest , lengra, 
lengest) from aid, M.E. old, strong, long, are among 
the most fiequent mutated comparatives and 
superlatives. Longer, stronger, lengest, strongest 
are used far into the 16th century ; elder, eldest 
have long had a specialised meaning, but elder is 
still used by Lily and Spenser, and even by Congreve, 
as late as 1700 as the ordinary comp, of old. The 
use of more, most with adjectives which have the 
comp, and superl. suffi.xes is fairly fieq[ueut in the 
15th and 16th centuries. Caxton has more gretter ; 
Latimer, more ddlg enter ; Caxton, most strongest ; 
Lord Bernei^, moost outragoust people, &c. So 
correct a writer as Lily uses the form hadder 
instead of worse. 

§56 Adrerhs. — These aie formed in O.E. {a) by 
the addition of -e (Iiistr.), wide, ‘widely’; (6) by 
addition of dice ‘ like,’ soAhce ‘truly’; (c) -unga, 
diingti, -linga, eallicnga ‘ altogether,’ grimdlimga, 
grundlinga ‘to the foundations’; {d) miBlitm, 
stycccmMiini ‘ piecemeal,’ &c. From ( 6 ) is derived 
the commonest adverbial suffix, 4y ; fiom (c) dark- 
ling ‘in the daik,’ headlong, &c. Furthei, the gen. 
and dat. of nouns or adjectives in O.E. are often used 
adveibially — ealles ‘completely,’ daeges ‘by day,’ 
and, on the analogy of this, nihtes, which corre- 
sponds to o’ nights, where o’ stands for M.E. on 
‘in,’ and is here redundant ; micelum ‘very ’ (dat. 
sing.), hioilum ‘at times’ (dat. pi.), whence with 
altered meaning ‘whilom’; seldom is another of 
this class. 

Once, twice, thrice, M,E anes, twies, pries, always, 
nowadays, are all old genitives. The last resembles 
the formation of o’ nights {a from on). It is at 
earliest a M E. formation, since in O.E. on would 
take a dat. after it here. 

Personal Pronouns. —§ 57. Singular, First Per- 
son. — O.E, ib, weakened to % in unstressed syllables 
in M.E. which gradually becomes the prevailing 
form, except in S.W., where it suivived far into 
the IQtli century. Chaucer still uses ioh occa- 
sionally, but generally Acc. and dat. me call 
for no remark, as they survive with the normal 
change of vowel. Generally min is used as a real 
genitive in O.E., and occurs after verbs governing 
gen.— -(rot? helpe min ‘God help me,’ &c. It is 
also used as a poss. a^., and is inflected like other 
strong adjectives. The inflexions mlnne, mlnre 
( or mire) are still found in 13th century. In M.E. 
ml ‘my’ occurs before consonants, min before 
vowels. 

§ 58. Second Person.-— O.'E. pu, pe{e), pin survive 
in M.E. and later with the normal vowel changes. 

§ 59. ThirdPerson Masculine. —0. E* he, hine, Mm, 
his. The nom. dat. gen. (poss.) survive to present 
day. Acc. hine survives in S.E, Midi., and is used 


still more fiecjuently in the South duiing the l.‘5th 
century. Giadually him is moie and more used in- 
difTeiently for acc. and dat. Alany lustic dialects 
still retain June in form of 'un [on], used perliap^^ 
moie of things than of peisons. 

§60 Third Pe> son Femimnc . — 0 E. Aeo, acc. 7d?e, /if ► 
gen. dat. lure. Except in Nth. and occasionally in E. 
Midi, the old nom. .siiivhes in jM.E. till the Idfch 
century, and in the \V. much longer. Peterb. 
Chi on. (1154) has aheady ‘she’; the earliest 
Nthn. texts have sru, schO, &c. In Vi. Midi. 
{14th cmituiy) sche, she are used alongside of old 
hue {dieo) and 3 /ic Schc, &e. early becomes the 
regular form in London English. As late as 1420 
the Wilts S. Editlia lias he, hec as the only forms. 
The M.E. acc. dat. and gen. are noimally lure, Iii7\ 
het'e, her. The weak foim « ‘lie’ is used b}^ non- 
dialectal writers as late as 17tli century. 

§61. Third Persoti Neuter. — O.E. nom. and acc- 
hit, other cases as in masc. Hit, together with all 
other pronouns in h-, often loses the aspiiate alieady 
in the 13th century. Thus it, as well as c, im, is all 
occur, in unstressed positions, in 13th century. On 
the other hand, ^/Hs fieqiiently written by Q. Eliz., 
and this is still common in Scots dialects. The 
new poss. its is not recoided till late in 16th 
century. 

Plural Forms of Pronouns.— § 62. Third Person, 
— They, their, them are Scandinavian foims, com- 
pared with 0 E. hie, heora, heom [him ). In the nom. 
all Sthn. texts wiite various h- foims, heo and 
more frequently hi down to and duiing 14th cen- 
tury. The Wilts. S. Editha still has hee, hoe in 
1420. The London poems of 1327 still use hii, but 
all later texts appeal to use pei, thei only. The 
E. Midi., with the exception of Oi 111 (1200), have Id, 
he down to end of 13th century ; after 1300 pet 
appears, at first occasionally, and then as the usual 
or only form. W. Midi, has hii, heo, and pet in 
1350, thereafter apparently only pey, thni Tlie 
Nthn. texts have only th- p- forms in M.E. Some 
Sthn. texts have ha, a as unstressed forms. 

§63. In dat. and poss. the ^/i-foiius aie later and 
slower of introduction than in nom. All Sthn. 
and Midi, texts, well into the 15tli century, liave 
hem and here as the usual foims ; pe'f^m { = theim) 
is found hy the side of hem, and pe^^^re by side 
of Jicoi'e in Orm, and during 14th century 
them, theim, feyr, &c. occur occasionally by tbe 
side of more usual / 4 -forms. Nthn. texts always 
have the Scand. i/i-forms. The London docu- 
ments invariably write hem, her{e) down to the 
end of tbe 14th century, and even Caxton still uses 
the A-forms more frequently than the th-. The 
weak form cm is useil in the third quarter of tbe 
15th century. After the beginning of the 16th 
century the ^A-forms, their, them, are practically 
universal; and the others, during this century, 
may be regarded as rare curiosities. Her is found, 
however, in Nut Brown Maid (1500) in Surrey’s 
poems (once), a few times in the early folios and 
quartos of Shakespeare. The latest known collo- 
quial use of her is in Machyn’s Diary. As regaids 
hem, this survives to this day in the form ^em (the 
apostrophe indicating the supposed derivation from 
them). ^Hem is written in Ben Jonson’s Evei'y 
Man in his Humour (1598), and -am in Cliapman’s 
All Fooles (1605). During the later 17th and the 
greater part of the 18th century ’em is used very 
frequently in comedies, private letters, and in 
serious literary works. The forms his, is, hes, es 
aie used as acc. = ‘ them ’ down to first half of 14tli 
century in Kent, and frequently during the 13th 
century in the S.E. Midi. 

‘ § 64. Second Pei^on Plural. — O.E. noun^e, acc. and 
dat. me, gen. eotoer. The M.E. you, %ou, your% 
'y>ure, &c., whence Mod. you, yowr, owe their initial 
consonant to the old nom., M.E. ye, the earliest 
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M.E. on soon gives place to forms with ?/-, &c. In 
llbh century ye, you are already used as mark of 
respect in addressing a single person, and the dis- 
tinction between this and the more familiar pe 
is preserved into 16th century. Down to the middle 
of the 16th century writers generally distinguish 
between nom. y& and^ acc. dat. you. After that 
both forms aie used indifferently for the nom. ; 
Q. Eliz. seems to use only you for all cases. Fe, 
though more rarely, is occasionally used as an 
oblif^ue case. You and ye aie sometimes both used 
as nom. in the same sentence in 16th century for 
the sake of variety. Ye survives in how d' ye do 
[haifdidii], and as the familiar and now obsolescent 
thank ye [ jjseqki] It should be noted that pre^sent- 
day you^ your are derived from the M.E. 

unstressed and shortened forms yttj yicre. Chaucer 
still uses you^ youres^ with long vowel ihyming 
with thou ‘tlioii,’ and oures ‘ours.’ These forms 
have been lost. 

§65. Fi,rst Person Plural. — O.E. we, dat. ace. iis, 
gen. ure^ M.E. we^ ous^ u?, oure, correspond exactly 
to the present-day forms, except that tis [as] is 
derived from the "M.E. unstressed form its, the 
stressed ous having been lost. 

§ 06. Verbs. — Verbs in English, as in other Ger- 
manic languages, are distinguished into strong and 
weak. The former have a change of vowel in the 
pret. and p.p., bub no suffix with >de-, -d-. The 
latter form the pret. in O.E. with the suffix -ede or 
-ode, and the p p, with ed or od. 

§ 67. Personal Endint/s — Pres, indie, .sing. 0. E e, 
-est^ "(e)/; pi- -up for all pers. In M.E. the sing, 
xeraains on the whole unchanged in Sth. and in 
Midi ; the pi. has ^ep in Sth., -e{n) in Midi. 
In Lmlon English the third sin^. usually has 
‘eth almost exclusively till far into the 16th 
century, though -es appeals occasionally. During 
the 16th century -es becomes increasingly common, 
until by the beginning of the 17th it is gradually 
becoming the prevailing form. The -eth suffix, 
however, survives as the only form in the Liturgy 
and in the Authorised Version of the Bible. It 
persists also in occasional use even in private 
letters during a great part of the 17th century. 
The pres. pi. is usually -e or after the Midi, 
type in Chaucer, and -en, -yn are found frequently 
till the end of the 15th century. This ending is 
originally due to the analogy of .the subj. or to 
the strong pret. pi. The Sthn. ending -eth also 
occurs occasionally in London English of 14th and 
15 til centuries, and quite sporadically in the writings 
of persons who do nob otherwise employ Regional 
dialect forms in the 16bh and 17th centmies. It 
is nob uncommon to find pres. pis. in -es even in 
literary works and in private letters of the later 16th 
and 17bh centuries. This form is probably due to 
the analogy of the sing. As regards the -es of the 
pres. sing, in London and literary English, this 
lias been held to be due to Nthii. influence. It 
is true that -es, -is, -s are the typical Nthn. endings 
from the Late O.E. period onwards, but it is diffi- 
cult to show that the Nthn. dialect exerted direct 
or even in<lirect influence on London English. The 
E. Midi, dialects, through which the influence miglib 
have come generally, has -eth, -yth, almost as late as 
London itself. On the other hand, an occasional 
is found in the Sthn. dialects in the 15th 
century, when Nthn. influence is out of the ques- 
tion. It therefore seems more probable that the -s 
suffix in London and the Sth. is due to the analogy 
of the extremely frequent is. 

§ 68.^ Infiniti^e.-^ln O.E. -an, -ian ( Prim. O.E. -jan 
and -djan respectively) ; M.E. -en, -ien, -e, -ie, &c. In 
the London dialect of the 14th century practically 
the only type is that in -en, which often drops the -n. 
In the 15th centuiw -e is usual, but -en occurs occa- 
^sionaUy— e.g, in Caxton, but more frequently in 


more or less provincial writers. ^ An exceptionally 
late example is found in Sackville : 1 can acmsen 
none. The old -jan suffix, which occuis piincipally 
in weak verbs, mutates the root-vowel (cf. § 3, 7), 
hence tsecan ‘teach,’ from tak-jem, &c. 

§69. Present Participle. — 0 E. -ende, M.E. -eucf(e) 
Mull, -inde Sthn., and{e) Nthn. The early London 
dialect has both the Sthn. and Mull, forms, 
but by Chaucer’s time the new form -^ng is alone 
used. This is deiived from the verbal nouns 
lern-ing, &c. Already in late 14th century the -tng 
interchanges with -in, -yu, and it seems probable 
that the normal pronunciation of this ending, 
among educated people, at least to the end of the 
first third of 19th century, was almost universally 
-m. Then a tendency arose to restore -ing, which 
rapidly gained ground, though -in survives to the 
present day among wide circles of speakeis of 
eveiy degree of education, though less peihaps 
among middle-class speakers than elsewhere. 

§ 70. Past Tense andPast Participle in Weak Verbs. 
— The old suffixes -ede, efirher -ida, SLml -ode, eailier 
-ddc6, are kept distinct in Eaily O.E., but later tend 
to be confused, and the same is true of the p.p. 
endings -ed, -od. The suffixes -ida, -%d mutate the 
voivel of the root if this is susceptible of the change. 
Thus original *fdd-ida ‘fed’ produces in O.E. 
fed-de, the being lost after having wrought the 
change ; the p p of this verb is ge-fcd-{e)d. The 
suffixes are sometimes added to the root without 
any intervening vowel, as in O.E. tdh-te ‘taught,’ 
sohte ‘sought.’ Here the root -vowels are un- 
miitated, since neither -i- nor as in the pres, 
and inf., was present to produce the vowel change. 
The difference between the consonants in the inf. 
and pret. of these and other verbs endi^ originally 
in Jc, O.E. c, is due to the early pre-O.E. change of 
-Jet- to -ht-, *sdk-ta becomes *s6h-ta, &c. The form 
soJe-ta, from earlier sdJe-da, is due to the unvoicing 
of the -d- of the suffix after Jc. 

§ 71. Strong Verbs. — The verbs which, instead of the 
suffixes -ede, -ed, &c., have merely a change in the 
vowel of the root to distinguish pres, and inf. fiom 
the pret. and p.p., fall into seven classes in O.E. 
They must be studied in special woiks, but a few 
points may be noted here. The types of the pres. , 
the pret. sing., the piet pi, are in some cases all 
distinct. Thus brecan ‘break,’ pret. sing, brace, 
pret. pi. hr^on, p.p. broc-en, &c. In M.E a sim- 
plification gradually occurs, by abolishing distinc- 
tion between sing, and pi in pret. and either using 
the sing, type for both sing, and pi, or the p.p. 
type for both numbers of the pret. as well. In 
Chaucer the vaiiety in the strong verbs is still very 
laigely preseived; thus flnde ‘find,’ pret. sing. 
fond, pret. pi. f unden, p.m fun den, O.E. findan, 
fdiyi, fundon, fimden. M. JE. gets rid of such differ- 
ences as are seen in O.E. ceosan ‘ choose,’ teas, 
cur on, coren, by eliminating the consonantal differ- 
ences in the pret. and p.p., on the analogy of the 
type of inf. and pres. ; thus inf. chesen, pres, ch^e, 
pret. ches, chese[n) or ch6se{7i), p.p. chosen. Some 
vei-bs, e.g. those of the ‘write’ class, show only 
such differences in M.E. compared with O.E. as 
consist in normal change in the vowels : O.E. and 
M.E. write', pret. O.E. wrdt, M.E. wrU\ p.p. 
wrXfen in 0. and M.E. The j^ret. pi. type, O.E. 
xmXten, survives unchanged in M.E., out the 
tendency is to use either wrote or writ for both 
sing, and pi. Bite belongs to the same class, but 
has long lost the pret. (O.E. bat), which sur- 
vived in 15th century. Bit is due to the p.p. type. 
Strong verbs may pass from their original class into 
another. Thus our p.p. spoJzen is formed on the 
analogy of broken, the O.E. being sprecen. As a 
matter of fact, the two verbs agree entirely in 
their vowels in O.E. except in the p.p. The pret. 
spoke is formed on the analogy of tha new p p. 
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Tiie vagaiies of the strong veibs, owing to the 
various possibilities aiising from analogy and con- 
fusion of classes, have been so numeioiis since Eaily 
M E. right down to the 17th century, that the 
history of eacli class, and indeed of eacli veib, must 
he specially studied. A single point of resemblance 
between two classes may produce a new form ; thus, 
doubtless, the common drave, instead of drom in 
the 16th century, aiose from the analogy of gave, 
the point in common between the two verbs feng 
driven^ gimn in p.p. 

§72, In O.E. the p p. of uncompounded verbs 
usually has the prefix ge-. In M.E. this, though 
lost farther Nth., survives as y-, i- in the Sth. and 
S. Midi. It remains in London English into the 
eaily 16th century, but exists now only in such 
archaic foims as yclept ‘ called.’ 

English Dialects.— Present Day.—% 73. 
At the piesenb time the innumerable varieties of 
English speech may be generally grouped as 
Regional Dialects on the one hand, and CIclss 
Dialects on the other. The former are associated 
with particular geographical areas, the latter with 
social divisions. Among Class Dialects we must 
place what is often called Stayidard Spoken English, 
and also the various vulgar deviations from this 
which are heard among uncultivated speakeis. 
It is proposed to call the best and most refined 
f 01 in of Standard English, as heard among the 
upper ranks of society, Received Standard, and the 
vulgar variants, Modified Stamlard. In origin. 
Received Standard was that variety of S.E. Midi, 
^oken in London, and more particularly at the 
Court. This was the dialect in which Chaucer and 
Caxton wrote, and it gradually became, not only 
the sole form of English, in which, with a few 
notable exceptions, literary works were composed 
and printed, but also, though this was a slower 
process, the recognised medium of speech, used by 
the upper classes and by persons of education, all 
over the country. As this form of English spread 
to remote areas, and among different social giades, 
who abandoned for it the use of their native 
Regional Dialects, the standard underwent modi- 
fications. It was influenced pai bly by the Regional 
speech, partly by the different speech habits wdiicli 
arose among the various sections of society. Thus 
side by side with a practically uniform upper class 
English (Received Standard) there developed a 
host of variants, often tinged with provincialisms 
and vulgarisms, which we call Modified Standard. 

Turning to the Regional Dialects pure «'ind simple, 
which are heard in their least corrupted form among 
the populations of rural areas, we find a great 
wealth of variety, and it should be remembered 
that the principal features of the several Regional 
Dialects are not, as some suppose, the result of 
faulty and imperfect attempts to reproduce Re- 
ceived Standard, but are traditional, in many cases 
of considerable antiquity, and that they have 

f rown up and been handed down quite indepen- 
ently of the historical development of Received 
Standard and of the main stream of literary 
English. 

English dialects, like other more important 
divisions of speech, are classified according to 
certain^ features which they possess in common, 
the existence of which in several languages or 
dialects is believed to show closeness of genealogical 
relationship and community of origin. 

§74. These features may consist in {a) phono- 
logical character, (6) peculiarities of accidence and 

f rammatical usage, ( c) the nature of the vocabulaiy. 

'or the present purpose the above order is prob- 
ably that of relative importance. By phonological 
agreement is meant the identical treatment of the 
same original sound. This kind of agreement is 
closer the farther back we trace the history of 


dialects, though in later times fresh difterentiation 
may occur. Thus if at the present day one dialect 
pronounces sfone as ‘steen’ [stin] and another as 
‘stane’ [^teii], it is evident that in spite of the 
present diflereuce they botii go back to a common 
type in which O.E. a was fionted, and belong to a 
large group of dialects which shared this feature, 
and not to another gioup which lounded^ d to o, 
to which SLlin. English belongs, and which pio- 
nounces O.E. stdn as [ston, stoim, stifon], &c. 

The least satisfactoiy basis for classification is 
vocabulary, since words, especially in the Modern 
period, pass easily from one dlstiict to another, 
through the medium of books and newspapeis as 
readily as by woi d of mouth. 

The classification of Modern English dialects 
presents extiaor dinary difficulties, and Wiight 
{Dialect G)\, 1905), while adopting in the main 
the division proposed by Ellis {Early English Pro^ 
nunciation, v., 1889), is caieful to point out 
how difficult is the task of classification, and how 
unsatisfactory the results of the most careful 
attempt, though based upon a vast collection of 
facts. 

§ 75. The ti uth is that at the present time many 
of the old landmaiks have perished, and the old 
boundaries which once divided one type of English 
from another have been broken down. 0^^ing to 
vaiious social and political upheavals, owing also 
to the shifting, in many areas, of the population 
into widely distant parts of the country, the 
Regional dialects now present, in many respects, 
a most confused picture. Not only have some 
dialect forms passed far beyond their oiiginal 
home, but the problem is further complicated by 
the continuous influence of Standard English, wbicli 
has been steadily exerted for centuiies, both 
directly through the squire, the parson, and the 
schoolmaster, and indirectly through pi in ted litera- 
tuie. Among the problems of the future, as yet 
hardly approached, is the task of disentangling 
the accietions {a) from other neighbouring oi 
remote Regional dialects, and (6) those from 
vaiious forms of spoken Standard, which have 
become almost inextricably in tei mingled with 
the fibre of every Regional dialect during the last 
three centuiies at least. This can only be done 
by tracing the history of each modern dialect back 
through the intervening centuiies to the neaiest 
M.E. type of which a lecoid survives. At the 
same time a comparative survey must be under- 
taken of geographically related groups of dialects 
as they now exist, with a view to discovering w^hen 
and along what lines the differentiation took place 
of each from an earlier common ancestral type. In 
this way we may hope to discover, first of all, what 
in a given dialed is really old and original, and what 
is new and derived from external sources ; then, 
but not before, it may be possible to obtain a leal 
genealogical classification of the dialects, based 
upon their old and historic character, and not con- 
fused and clouded by the presence of recent and 
alien forms. 

§76. Wright’s classification of the existing 
dialects, giving his main groups and omitting the 
numerous subdivisions of each, is as follows : 

1. jjie Scotch Dialects (of those areas where 
Nthn. English and not Gaelic is spoken). N.R.— 
The English spoken in the N. of Ireland has much 
in common with Scots. 

2. Northern English, including all the Northern 
counties, the N. and E. Ridings, part of the W. 
Riding of Yorks., and N. Lancs. 

3. The Midland Division, which includes S.W. 
and S. Yorks., Mid. and S, Lancs., right across 
the country from Chesh. to Notts, and includ- 
ing^Lincs.; from Flint, Denbighshire, N.E. Shropsh, 
to JLeic., including also N, Warwcs. and N, Worcs. 
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4. The Eastern Division, which includes Ruth, 
the greater part of Nthaiits., hut excluding S. 
Nthants., Cam hr., Norf., Suff., Essex, Beds, 
Bucks, Herts, and Middlesex. 

5. Western Diviston, N. and S. — Western (A.) 
includes the greater part of Shropsh., a small 
portion of Montgom. Western {S.) includes E. 
Mon., nearly all Heref., greater portion of Radn., 
E. Breck., and a narrow slip of Shropsh. 

6. Southern Divhsio7i includes S.W. and S. 
Pemhr., mrts of Glam., S. Warwcs., S.W. 
Nthants., E. Heref., Worcs. (including N. Worcs.), 
Glos., Oxf., and the whole of the rest of the southern 
areas from E. to W. not already enumerated. 

In dealing with his material, however, so as to 
show the distribution of the vaiious features, Pio- 
fessor Wright finds it convenient to depart con- 
siderably from the classification, and to speak of 
Nth. Country, E Country, W. Country, &c., of N. 
and S. Midi., and so on. It is notewoithy that in 
this more general grouping he puts the dialects of 
Glos., Oxf., and Bucks into S. Midi. 

These attempts at classification are tentative 
rather than final, and ib is probable that with a 
proper hisboiical and conipaiative tieatment of 
the existing dialects we shall get a very different 
grouping. Much of the work on Modern dialects 
so far is chiefly descriptive and statistical. Very 
little has been done in connecting the existing 
forms with their ancestral M.E. tyiies, and the 
histoiy between the M.E. period and the present 
day is almost a blank. 

§ 77. The Older Dialectal Divisions. — Our know- 
ledge of the precise areas in which many of the 
literary remains of 0. and M.E. were written is at 
present far less minute than could be desired. Thus 
the classification usually accepted for the dialects 
of O.E. is at present of a very general character, 
and that adopted for the M.E. period, though rather 
more specific, is still very elementary. Thus for 
O.E. we distinguish a Northern type, a Mercian 
or W. Midi, type. West Saxon, which includes the 
speech over a large area from Hants to Devonshire, 
the variants of which we cannot yet assign with 
certainty to particular regions witl'iin this area, an 
intermediate type sometimes loosely referred to a 
Saxon Patois which is exhibited in the Blickling 
Homilies and in some other homilies and glosses, 
and which belongs probably to the S.W. Midi, of 
Worcestershire, Finally, ^ve have examples of a 
Kentish type, preserved chiefly in charters, and, 
in its later forms, in some glosses and hymns, and 
a metrical Psalm. 

We possess also a 9bh- century charter in the 
dialect of E. Surrey, a form of Engli^'h which closely 
resembles the Kentish type. Of Eastern O.E. we 
know next to nothing ; the only E. Anglian docu- 
ments so far available are two Suffolk charters of 
the late 10th and early 11th centuries. 

§ 78. In M. E. we have at once a greater variety 
of dialect types preserved, and are more fortunate 
in being able to allocate a certain number of texts 
to definite areas. It is usual to adopt the fol- 
lowing general classification of M.E. dialects; 
Northern English, including the English of Scot- 
land, which in its earliest forms has not yet been 
clearly distinguished from Nthn. English; Midland, 
which we are able to divide into N.E. and N.W. 
Midland, S.E. and S.W. Midi. We are hardly 
yet in a position to distinguish the Central Midi, of 
Staffs., Derby sh., Leic., N, Worcs., and Warwick. 
In the Southern area we distinguish S. Western, 
S. Eastern, which includes Kent, while we have 
apparently a border region in Surrey, which par- 
takes of the characteristics of East and West, 
an area which is telearly distinguishable from 
Hants on the one hand and Kent on the other, 
although it has some of the features of both. 


§79. Another more important meeting - place of 
dialect types in the M. E. period is London. The 
ialect of the metiopolis, at any rate in the 14th 
centuiy, pai takes of the chaiactei of the Sthn. 
(Saxon) type of Middlesex, of the S.E. Midi., and 
of Sth. Eastern. The latter elements are gener- 
ally consideied as Kentish, but it is moie probable 
that they passed into London speech fiom Essex, 
which region was almost ceitainly the main channel 
tlirough which S.E. Midi, featuies came. Tlie 
features which the London dialect shaies vith 
the Sthn. dialects aie most piobahly indigenous 
to Middlesex, and these aie the piedominaiit feat- 
ures in London documents for many cen tunes 
The London dialect was formeily legaided, and 
spoken of, as a mixed dialect, which, owing to its 
geographical position and to the social and political 
conditions pievailing in the capital, had leceived 
many of its chaiacteristics fiom without, through 
the influx of peisons fiom vaiious parts of the 
country. With the inciease of our knowledge of 
the M.E. dialects, however, and the consequent 
widening of our views, it is becoming more and 
moie piobable that we should lather regaid the 
London dialect as a unity, showing, it is tiue, some 
features which aie characteristic |,of one aiea, and 
others which are found elsewhere, hut a genuine 
pioduct of the rather wide area ovei which it was 
spoken — that is to say, we can no longer accept 
the theory of ‘mixture’ quite in the ciude way in 
which ib was foimerly stated. IL is one ,tliing to 
assume that a dialect feature has been intioduced 
directly by a gioup of strangeis, from E. Anglia, 
say, and that it has gradually been accepted and 
made cm rent in Mifldlesex ; it is quite another to 
believe that a particular tendency of change, or a 
speciflc type of speech, has giadually peicolated 
through the population of an area, altliough its 
starting-point may have been a legion moie or less 
remote from some of the districts in which it is 
subsequently found. It appeals more and more 
reasonable to distrust the older view of hard-and- 
fast limits for dialects, each, so to speak, with a 
ring-fence round it which piesented an impassable 
boundary to the giadual spread of a speech-char- 
acter from remoter areas, a boundary which re- 
quiied to be taken at a single bound, if crossed at 
all, by a specific immigration of speakers fiom 
without 

§ 80. It seems more in accordance with facts to 
refuse credence to the theory of rigidly fixed speech 
areas, shut oft‘ from the influence of immediately 
surrounding areas, and to regard dialects rather as 
shading and melting almost imperceptibly one into 
the other, just as geogiaphical aieas dovetail one 
into th e other. Rivers are often i egai ded as forming 
natural barriers, and as important factors in isolat- 
ing from each other the communities living on 
opposite sides. It is quite certain that rivers may, 
and often do, play such a part. On the other hand, 
it is equally certain that they may also serve as 
lines of communication, and that the traffic to 
and fro across the stream may be lively and 
continuous. 

§ 81. In classifying English dialects in the earlier 
periods, regard must be had, less than in the past, 
to the occurrence or absence of isolated features, 
and more to the characteristic group of features 
exhibited by the texts of the various areas. Thus, 
formerly, whenever ^ was found in a M.E. text for 
Early O.E. f (cf. §§18 ; 19), as in eende ‘nature,’ &c., 
O.E geoynd, that text was assumed either to be 
Kentish, or to show the influence of Kentish dialect 
whether in the author or the scribe. It is now recog- 
nised that this particular feature existed over a 
wide area, in dialects quite remote from, and uncon- 
nected with, that of Kent, in those of areas as far 
away as S. Line, and Norf., for instance. The 
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occunence of & for earlier ^ can help us very little 
by itself in determining and localising minutely 
the dialect of a text, beyond ruling out a Mide 
wosbein area in the South and Midlands. W e ha\ e 
to inquire with what other featuies, phonological 
and iiitiexional, this paiticular characteristic is 
associated. Accoiding to the answer to this ques- 
tion, we might place tlie oiigin of a given text in 
Suirey, or Middlesex, or Essex, in Suifolk, Norfolk, 
Cambiidgeshiie, or Lincoln. 

§82. If the characteristic phonological and in- 
flexional features of the London dialect in the 11th 
century are enumerated, it appears that theie is 
nob one which is not found in many other dialects 
of the same period. "What is pecuhaily cliaiacter- 
istic, on the other hand, is the combination, the 
grouping, the association, of just such and such 
teatuies together in the same dialect. It is this 
characteristic combination which is typical of 
Loudon speech, and which does not occur outside 
a comparatively restricted area. 

It was sometimes forgotten, from the older, rather 
narrow standpoint, that dialectal conditions do nob 
lemain the same in all parts of a wide area. Over 
such a comparatively vast region as that which 
may properly be called West Midland, we should 
expect to find in M.E. a not inconsiderable differ- 
entiation. Nor are we disappointed. But having 
decided that a given text was of W. Midi, origin, 
students were sometimes disconcerted to discover 
in it certain features which were commonly held 
to belong to the South. For instance, the ending 
-e/, -cth in the pres, indie, pi. of verbs is un- 
doubtedly a feature of Sbhn. dialects. If this 
ending appears in a text which on other grounds 
had been assigned to the Midland area, how is it 
to be explained ? Must we assume that the author, 
if a Midlander, had lived in the South and had 
learnt to use this form, or that he was really a 
Southerner who retained this feature of his native 
speech, although writing for the moment in a Midi, 
dialect? Again, was he the victim of a Sthn. 
scribe, who copied his text accurately on the whole, 
but who betrayed himself by writing -e/, where a 
genuine Midlander would have written -en or - 2 m? 

§ 83. Any one of these explanations is legitimate 
and possible, but they do not exhaust the possi- 
bilities. The question arises, W as there not perhaps 
an aiea in the W. Midi, where -ep was the normal 
dialect form, and might it nob be associated with 
other featuies which every student would agree 
are typical Midi, forms ? This question cannot be 
answeied with certainty until the regional dis- 
tribution of the -ep plurals is precisely known. An 
important line of investi^tion then, at the present 
time, is the exact distribution of typical dialect 
features. The more tests we are able to apply, 
the more possible it becomes to narrow down the 
area within which a given text must have been 
written. A real difficulty exists in the elimination 
of features foreign to the original dialect in which 
a text was written, features imported into it in 
one of the ways suggested above. How can it be 
ascertained what is really an alien element intro- 
duced from without? This is the great problem 
that is for ever arising in the study of M.E. dialects, 
and it can only be solved by patient investigation 
of every available source of information, and by 
compaiing text with text as minutely as possible. 
It is precisely in attempting to settle the question 
of possible scribal or other influence on the dialect 
of a given text that the importance of applying 
as many combined tests as possible is exhibited. 
If a particular grouping or combination of features|| 
can be shown to exist not merely in a single text, 
but in several, written by different scribes, then it 
may be taken as certain that that particular com- 
bination of dialect features is characteristic of the 


genuine dialect of a definite area, and that the 
text.s_ in question aie all written in this dialect. 
It is’ inconceivable that several scribes writing 
independently, and perhaps at diflerent periods, 
should all hit upon piecisely the same way of 
con up ting the original dialect. For instance, on 
grounds which appear from the application of the 
above method, it has been claimed that the Jesus 
text of the Owl and Nightingale, as we have it, 
is written in the genuine dialect of W. Suirey of 
later 13tli centuiy. There aie certain features 
which, appearing in the same text, were foimeily 
sujjposed to be discrepant, that is, ^some of them 
weie thought to be imported by the sci ibc. It turns 
out, however, (a) that precisely the same com- 
bination of features is shown in a Suirey cliaitulaiy 
written at about the same date as the MS. of the 
Owl and Nightingale ; ( 6 ) that several phonological 
features in the poem which were supposed to be 
impossible in the Suirey dialect aie found not only 
in the ehartulary, hut also in forms of Suirey place- 
names fiom various souices, written clown befoie, 
and after, as well as at the same period, as that in 
which the MS. of the poem was written. Future 
investigation must lie in the direction of wide yet 
minute comparatbe suiveys of the featuies of the 
dialects of every area for which evidence is avail- 
able in M.E. For the main tests of dialect see 
§§85-97. 

§ 84. But if nearly everything is still to be done 
for the history of English dialects down to the end 
of the I4th century, still nioie, if possible, remains 
to be accomplished in relating the M.E. dialect 
types to those Kegional dialects which still 
survive. The gap between M.E. and the Mod. 
period has to be bridged. It is only quite recently 
that the beginning of a detailed knowledge have 
been acquired of the history of Received Standard 
(spoken) English during the 16th, 17th, and early 
18th centuries. The practice of the fii st systematic 
writers on English dialects was to start with O.E. 
(often with W. Sax.) and to pass straight thence 
to the present-day local dialect, tlius ignoring the 
intervening nine hundred years. The result was 
that no problem was solved, none of the vital 
^[uestions which we should now ask were stated ; 
indeed, their existence was not suspected. The 
study of English dialects according to the old 
methods has reached the end of its tether. The 
problems are now being stated afresh in the light 
of new knowledge, from hitherto unexplored sources, 
of the history of English at every period. The 
point of view from which the study is approached 
is changing, and there is an ever-increasing attempt 
to link up the facts collected about the language 
of the different periods, so as to present a picture 
of continuous development. The old view of 
circumscribed dialect areas with rigidly fixed 
boundaries is slowly disappearing, and we are 
beginning to realise that an ideally * pure * dialect 
hardly exists, except, perhaps, in the very centre 
of a dialect area. As research progresses upon new 
fines, some of which we can already foresee, it is 
inevitable that much of the elaborate, but inade- 
quate, system of the past will vanish. Our methods 
'will be ampler, more historical, our analysis more 
penetrating and subtle, our classifications surer and 
more precise. 

§85 . Phonological Chaeactekistics which 

DISTINGUISH THE CHIEF DIALECTIC TYPES IN 
O.E. — W. Sax, This, the most important of all 
the O.E. dialects, on account of its literary de- 
velopment, displays certain features which, so far 
as we know at present, are not found in any other 
foi*m of O.E. 

1. Diphthonging of frovd vowels after front 
co? 25 ona?i# 5 .”-This very characteristic W. Sax* 
feature has been illustrated above, §3^ & 
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2. Development of dipMhong H as mutation of 
the old diphthongs ea^ no matter what their 
oiigin. See § 3, 7 (A). This H becomes I already 
in Eaily W. Sax. in King Alfred’s dialect; in the 
more westeily area, it first lemains, but appears 
later as | (see §95 (</) for M.E. developments). 

3 Survived of Prim, O.E. W- as such. See 
§ 2, 1. For noii-W. Sax. see §86, 3. 

4:. Un-roundtng of y to i tn part of W. Sax. 
area^ before dg, 6, ht^ n: drikten ‘lord,* hrlce 
‘useful,’ hrieg ‘ bridge,’ rise ‘rush,’ cining^ &c., for 
earlier dryhten,^ hryce^ rysCt cynmg^ &c. 

5. Combination set- becomes siel-, later sil-, or 
syl- ; cf. 2, above, for treatment of ie : siellan, sdlan, 
syllan ‘give, sell,’ fiom sellan; sielf sdf sylf 
from self. 

§ 86. Features shared by all non-W. Sax. 
Dialects. — 1. Absence of %e as f mutation of 

la (§3, 7 (A)): non W. Sax. Mran ‘hear,’ heldan 
(or hasidan) ‘encourage,’ ermpu ‘miseiy.’ 

2. Absence of diphthonging of front vowels after 
front consonants ( §§ 3, 6 ; 85, 1 ). 

3. Raising of Prim. O.E. W' to 5 (§§ 2, 1 ; 85, 3). 
This is found in the earliest non-W. Sax. texts : 
ded ‘ deed, ’ sUon ‘ they sat.’ See, however, § 97 ( 5 ), 
below. 

4. Prevcdence of ^i-mntation. All non-W. Sax. 
dialects tend bo diphthongise % and e when fol- 
lowed in next syllable by -u^ o, a: geofu^ from 

sceopum dat. pi. of scip ‘ ship,’ hegeotan from 
oegetan, &c. 

§87. Characteristic Features of Kentish. — 1. 
Raising of O.E. ( 4-iuiifcation of a, cf. §3, 7(5)) 
to e . — In distinction to the great majority of the 
O.E, dialects, Kentish texts of the 9tli century 
habitually write e in clenra ‘ cleaner,’ delan * divide,’ 
mest ‘most,’ &c. This process was ceitainly not 
confined to Kent, though owing to the considerable 
number of texts from this area which have survived 
it is more generally lecognised as a feature of 
Kentish than of any other dialect. It is found, 
however, in a 9th-century Surrey charter, and in 
two others from Suffolk. It was certainly nob 
a feature of the more westerly dialects, nor, in 
the old period, of the Nihn. See §12 on the M.E. 
distiibution. I 

2. Typical Kentish U’f o-mutation. — This process I 
seems to have been more unrestricted in Kentish 
than elsewhere, and it is chaiacteristic of the 
dialect that the diphthonging takes place before 
back consonants, no matter what the initial con- 
sonant of the word may be : hreogo ‘prince,’ from 
hi'ego ; forespreoca ‘ advocate,’ from /om^reca. 

3. Earlier O.E. p becomes S . — In Late 0. Kentish 
such forms as gelt ‘guilt,’ senn ‘sin,’&c., earlier 
gylt, 81/7171, &c. (§3, 6 (/) and (<7)). Theie is 
evidence that the change had occurred in the 8th- 
centuryKt., though nob expiessed in the spelling 
till later as a rule. The c- spellings occur also in 
a 10th-century Suffolk charter, and if the early 
records of the S.E. and S.E. Midi, dialects were 
completer, it would piobably be shown that the 
distribution of these forms was far wider in the 
O.E. period than can be conclusively proved at 
present. See §§ 18, 19 for the M.E. conditions. 

4. Absence of fracture of Prim. O.E. ae before the 
Pcomhbiatmis (cf. § 3, 1 (c)). — It seems certain 
from the evidence of the early charteis that in 
parts of the Kt. area, at any rate, diphthonmng did 
nob take place, since such forms as /la^ofaw, W.Sax. 
healdan ‘ hold,’ occur. The Surrey charter also has 
unfractured forms. 

5. Prim. O.E. & becomes dey ‘day,’ efter 
‘ after,’ toeter, from daeg, mfter, waster, 

§88. Mercian Features. — 1. » becomes e, — This 
change, as in Kentish, appears in the Sthn. Mercian 
area. 

2, ti-mutcUion of Prim. O.E. M (a) : ic fearu 


‘ I go,’ W. Sax., &G., fare ; stea^elas ‘foundations,’ 
fiom stae^tdas. This change appears to be confined 
to Merc. 

3. Levelling ofib and M — The latter diphthong, 
which in Merc, undergoes no further change fiom 
i-mutation, is ^viitten eo, and is indistinguishable 
fiom oiiginal eb : weoipep ‘becomes,’ fiom *wni7pip 
(W. Sax wie7p)) eoii'e ‘a^ry,’ fiom *iun'i 
(W. Sax. leire ) ; Cedsep, from ^citisipCK. Sax. tiesp), 
(Cf. § 89 for Nthmb. tieatmenb.) 

4. Absence of fracture of m befoi^e ll, cfcc. .* cald 
‘cold,’ aid ‘old,’ all ‘all.’ See also §87,4; and 
§3((?). 

5. ‘ Smoothing ’ of Dtphihotigs hefo7'e bach a 7 id 
fro7it co7isonants . — As in Nthmb., diphthongs weie 
monophthongised in Merc, in this position • luh 
‘high,’ fiom hedh\ hilec ‘locked,’ from bdmc\ 
ec ‘also,’ fiom eac. 

§ 89. Northumbrian Features. — 1. O.E. « remains 
in Nthmb., and is not raised to e as in Meic. 

2. O.E. ie is not diphthongised as in Merc, by 
ti-mutation. 

3. Distinction between eb and to is pieseived : 
gestriona ‘to gain,’ &c., Meic. -stied7ian; ^lostro 
‘darkness,’ Merc, aebs^'o; hiorde ‘shepherd,’ Merc. 
heorde ( W. Sax. has le). 

4. (a) weo- (fracture of e) becomes wo - : worm, 
from weorpan ‘become’; swo7'd ‘swoid,’ from 
sweord. ( h ) weo- ( a^-mutation ) becomes ivo- : 
woTuid ‘world,’ from weoruld, in Noy'thejm Nthmb. 
area. 

5 In combination we-, the vowel is rounded and 
written oe: woeg ‘way,’ fiom weg; cwoeFa ‘to 
speak,’ from ewetan. 

6. In Sthn. Nthmb., _Prim. O.E. aeo, whence later 
ea (§2, remains at eo stage : di^p ‘death,’ else- 
where deap ; debf * deaf,’ elsewheie deaf. 

7. N thn. N thmb. writes ea for earlier ^(§3,1(5)): 
heat'te ‘heart,’ elsewhere heorte ; ear'^u ‘earth,’ for 
eor'&e. 

8. Sthn. N thmb. of 10th centu'ry writes eo for ea 
(§3, 1 (c)) ; eorm ‘ poor,’ instead of earn. 

§90. M.E. Dialect Features.— All that can 
be attempted here is to enumerate some of the main 
characteristics which distinguish severally the great 
dialect groups, without entering into detail as to 
the more specific combinations of features found in 
particular localities within each area. The lefer- 
ences to the paragraphs where the general dev elop- 
ment of M.E. is dealt with will, as a xule, make it 
unnecessaiy to add examples. 

§91. The Northern Group. — (a) O.E. d 
fiontedto [se-e-e], &c., whence Mod. Nth. Engl, and 
Scots [sten, stm] ‘stone,’ &c., instead of being 
rounded as in Midi, and Sth., § 10. 

(b) O.E. and both levelled under [e] by 
14th century in some areas, in others distinguished 
as [e (i)] and [e (e)] till later. 

(c) O.E. 0 was fronted to a vowel of the char- 
acter of [y] and rhymes with French u, e.g. 
fortune — sune *]soon ’ ; the vowel is variously wiitten 
u, oi, oy. 

{d) The ^-mutation of O.E. 1^ is I, cf. § 86, 1. 

Verbal for7ns.--{d) Pres, sing- and pi. endings ; 
(e) inf. without ending; (/) preb. pi. of strong 
verbs according to singular type ; (^r ) p.p. of strong 
verbs, no i- prefix; ending -en, or none ; pres, part , 
-and ; pres. pi. of Be, are, ar, bes ( hhi ). 

Nouns. — [h] Strong^ type almost universal. 

Pe7's. Pronouns . — («) 3rd fem. sing, scho, &c., 
cf. § 60 ; 3rd pers, ph, Scand- th- type in N. G. D, 
cf . § 62, 

§92. West Midland Dialect Features.— 
(a) O.E. « becomes a (e in Sthn. area), § 9. 

(5) O.E. d becomes 0 in South (§ 10). 

(c) O.E. 11) is tense [e]. 

(d) O.E. (§ 12) is [g]. 
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(c) O.E. g (§§ 18, 19) largely preserved, and 
written u. _ 

(/) O.E, lo (§ 22) appears frequently as [y], 
written eo, oe, iie, n. ^ 

(7) i-inutation of O.E. ea is cf. § SG, 1. 

Verbal foj'ms. — {h) Pres sing, as Stii. or 
in 3tl per?., but 2d and 3d pers. sometimes -s in 
more northerly area ; {i) pres. pi. -e?i, -un, -in, in 
central area, but -e/, -ij>, in Stli. part, and -us, -is, I 
ill Nth. of area ; (/) pres. part, -ing very early in 
Sthn. area ; -e}id{e), -and further Nth. ; (/j) p.p. of 
stiong verbs no prefix, ending -e7i, -un ; (1) pres. pi. 
of Be, arn, ben, oe/>. 

Pers. Pi'onoims . — {771) 3d pers. fem. geneially 
hue, &c, but sche also in 14th century; (h) pi. 
forms of 3d pers. ; Engl, and Scand. foims in IN., 
Engl forms in G. and D. ; ( 0 ) unstressed flexional 
sylls. often -ud, -us, -tm, but also -id, -is, &c. 

§93. East Midland Features.— (a) O.E. a 
becomes 0 as in Sth. and W. Midi. 

(5) O.E. ^ usually d, but e in some early texts 
from southerly area. 

(c) O.E. appears as [e]. 

(^]?) O.E. generally [e], but also [e]in some 
more southerly areas. 

[e) O.E. y generally i, but g also common in 
most areas in the 14th century, and probably de- 
veloped already in O.E. period in Sthn. paits of area. 

(/) O.E appeals as I, which probably de- 
veloped in Suffollc at any rate, in late O.E. period. 

(7) f-mutation of O.E. M is I (§ 86, 1 ). 

Ve7'hal forms, — (A) 3d pers. sing. -ej>, but -es 
early in Lines. ; {i) pres. pi. -en ; {j) pres. part. 
•end[e), -aiid in northerly area, -ing in early 14th 
century in Lines. ; (A) pres. pi. of Be, ai'en, hm. 

Pers, Pronouns. — [1) 3d pers. fem. st^, sche, 
&C., very early, also more rarely ghe, &c, ; (w) pi. 
io'-ms of 3d pers. hi, he, predominate, except in 
Lines, in 13 til century, later &c., though not sole 

form; in dat. hon predominates except in Lines., 
in gen. here far more common before 15th century ; 

( 71 ) note the peculiar acc. pL hes, his, es, is, as in 
S., Eastern, which occurs sporadically in S.E Midi. 

§ 94. Central Midlands.— Of the special dialect 
features of this area, we have at present practically 
no knowledge for the M.E. period, beyond the 
important point that the sound of O.E. f was 
largel}^ retained, written u. 

§ 9). South-Western Dialect Features.— 

[a) O.E. se remains at first as a front vowel e, but is 
very early exchanged for tlie Midi, a type. 

( b) O. fi. W- and both survive as a slack vowel [e]. 

(c) O.E. ^ survives in part of the area, and is 
written u and uy lespectively, but there appears to 
be a considerable area stretching from the extreme 
west to the east as far as Wilts, and gradually con- 
tracting in Glos. and Hants, in which un-rounding 
took place. ^ 

(t^) 0 E. S (cf. § 22) appears as [^] writtei^?^ 
as in W. Midi. ; there are traces {dure, O.E. deo)' 
*dear^) as late as Shillingfo7'd^s Letters (Devon, 
1447-50) ; in early M.E. the w-forms must have been 
current as far east as the western borders of Suire3\ 

[e] The O.E combination -eald (fracture befoie 
-Id, § 3, 1 (c)) appears in early texts as [sld], 
written -seld, -eald, out soon gives way to the Mid- 
land -old-tjg% from -aid, ef. § 21. 

( f) Survivals of L. W. Sax. cy- from He- (§§ 3, 
7 ( A ), and 23 ) appear in some early texts as chide, 
O.E, tielu, &c. 

(7) W. Sax. ISlate W. Sax. ^ (§§3, 7 (A), and 23) 
survives at fiist, written u, or ui, uy when long, 
but by the end of the 14th century is largely ousted 
by the non -Sax. type e—elde instead of W. Sax. 
lu de ‘ age,* hcren * hear,* instead of W. Sax. hmren, 

{h) Initial/, especially in Eng, words pronounced 
voiced, and written v 01 u. 

Ve)'b(d forms. — {%) Pi'es. si?ig, 2d pers. -est, 3d 


U) pi. -e/; (A*) pres. part. -inde\ (1) p p. 
strong and weak verbs, prefix i-, y-, from O.E. ge- ; 
(m) p.p ending of strong verbs -e ; {n) inf. -c, -ie, 
-y ',{ 0 ) pres. ])1 of Be, hup, hep. 

Pers. Pronouns — (^0 3d fem. sche, Szc. unknown 
befoie loth ceiituiy, normal forms /leo, hue, he, hi ; 
(7) 3d pels pi. iioin. hi, heo, ha, hoe, pey in loth 
centuiy; dat. hcom, ham, ho77i', gen. ho7'{e), Jiai'e, 
he7'e, hui'C', {r) tlieie is no tiace of acc. pi. his, 
&G., as in S Eastern (§90). 

§96. Features of S. -Eastern Group, in- 
cluding Kentlsh. — (a) O.E S survives as a front 
vowel, ^ longer than in other aieas, especially in 
Kt. and Essex. 

{h) O.E. became [e] in Kt. early in O.E. 
period and remains as such in M.E. ; in Essex, 
however, the slack type [e] was also cmient (§11). 

(c) O.E. ae^ (§ 12), the change of this to c, tense, 
is typical of Kt in O.E. period (§ 87, 1), and this 
type remains in M.E. 

{d) O.E. y wiitten e in Kt. texts in later 0 E. 
period (§ 87, 3), and the e-foinis remain topical of 
pure Kt. in M.E., with occasional ^- foims ; "in Essex 
both e and u aie wiitten, and the same is true 
apparently o^ Sussex. 

(e) O.E. ^ (§22) was written ie, ye—hierte, 
friend, Szc., in Kt. texts late as 14th centuiy, 
and t^some slight extent also in Essex texts ; also 
O.E. ea constantly written la, ya{dyap, (S:e. ) in Kt. 
It is very doubtful whether these spellings indicate 
diphthongal pronunciation, but they aie nevei- 
thelesR a mark of dialect. Cf. the veiy difieient 
development in S.W. (§ 95 {d)). 

(/) O.E. -eald, -eai'm, survive as -eld, -enn, 
longer in this area than elsewhere (cf. S.W. con- 
ditions in § 95 (e)). 

{g) Initial s often written z, and/ as v or u. 

Verbal forms. — (A) Pies. sing. 2d and 3d -est, 
-ep\ {i) pres. pi. -ep\ (/) pres. part. -inde\ (A) 
p.p. prefix i-, y- typical; (1) strong p.p. ending 
-e; (m) inf^-ie, -ye, -y typical; also-e; (w) pres, 
pi. of Be, biep, beop, hep. 

Pe7*s. p7'onou7is PI. — (0) Engl. A-type only; [p) 
fem. sing, hi, never sche, <S:c. ; {q^his, hes, &c. 
very typical as acc. pi. ‘ them * ( §§ 63, 93 [n )» 95 (» )). 

§ 97. Features of London Dialect in M.E. 
— This, the most important form of English in view 
of its subsequent destiny, is to be legarded piim- 
arily as a variety of S.E. Midi. It has been fre- 
quently referred to in the General InU'oduction, in 
tlie preliminary remarks on Engl. Dialects, and in- 
cidentally in the vai ions sections dealing with 
and Lifiexions. The following is a brief summary 
of the chief features presented by this dialect in 
the 14th century, especially as exhibited in the 
works of Chaucei. They should be compared espe- 
cially with those of E. Midi, and S. -Eastern gi'oups. 

{a) O.E. represented universally by the Midi, 
df-type. 

(0) O.E. Se^ predominatingly [e] so far as can be 
tested by the rhymes, but occasionally the [e] 
type is u.sed. 

(c) O.E. usually appears in slack [e] type, 
but occasionally rhymes with undoubted [e] woids. 

(d) O.E. -eald-, generally -bid in Davie and 
Chaucer (from O.E. -d/oJ-type), but also slight 
tiaces of -eld (from O.E. eaAcf-type). The fractured 
forms regular in 13th century. 

(e) O.E. -eartn usually -ai'in, but the other type 
in yerd. 

(/) Mutation of O.E. ui, always g, according to 
non-Sax. type. 

{gf) O.E. always t. (Note, however, the 
typical /^Hrom O.E./eoZZ ‘fell,* perhaps shorten- 
ing of [e], which had already approached [i] 
• stage. 

(A) O.E. y appears in all three forms— w, i, e. 
The c-forms predominate in many words, as 
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Chaucer’s rhymes, show ; the w-forms are well re- 
presented, bub giadually give place to i-forms. 

[i) O.E. eh, 63 though often written eh, eih, ey, 
have become Ih, I, as is shown by Chaucer’s ihymes. 
Fioni this type are derived Mod. high, and (the 
pronunciation of) eye, O.E. heh, e^e. 

ij) Pres. sing. 2d peis. -est; 3d pers. ep. 

(h) Pres. pi. -en, -e, very rarely -ethin Chaucer. 
In 13th century, however, -ep seems still the normal 
form. 

[l) Pres. part, -hide in 13th century, always -ing 
in Cliaucer. 

( m) P.p., prefix y-, regular in eaily documents 
and in Chaucer, but diopped in an official late 14th- 
centuiy petition. 

{n) Strong p.p. ending -e before, and in Chaucer’s 
works, but -en in late 14th-centui-y petition. 

( 0 ) PL pres, of Be, h^p, h^n, hen, befoie Chaucer; 
Chaucer himself usually been, bee, rarely arn ; later 
documents been, hup, arn, ar. 

Fers, Frotioiois (see §62).— (^) 3d fem. sing, she, 
&e. always in Cliaucer, 

iq) PL 3d pers. hi in N. before Chaucer, ulio 
has only they ; Engl. 7i-forms in gen. and dab. in 
Chaucer; them, tlmr, unknown till early 15th 
century, and then but rarely used. 

(r) Acc. pL his, lies, occur in 1 3 fch- century Lam- 
beth Homilies, which must repieseiit the dialect of 
London area, but no trace of such forms occurs in 
any actual London documents. 

Bibliogeapht. [ForO,andM.E Dialects see geneial Bib- 
liography above.] — Works on Modern English Dialects . — 
A. J.Elhs, Modern English Dialects (Pt. V. of Early English 
Pronunciation); J. w right, English Dialect (dammar, 
English Dialect Dictionary, Granymar of the Windhill 
Dialect (1892) ; T. O. Hirst, Grminvar of the Dialect of 
Kendal (Westmorland), Bonn, 1906; A. Hargreaves, 
Grammar of the Dialect of Adlington (Lancs.), Bonn, 
1904; J. Cowling, Dialects of Hackness [Yoik^.], Cam- 
bridge, 1916 ; H. Mntschmann, Phonology of the ITorth^ 
Eastern Scotch Dialect (Bonn, 1909) ; J. A. H. Murray, 
Dialect of Southern Ooimties of Scotland (Trans. PhiL 
Soc. 1872-73) ; W, Grant and J. M. Dixon, Manual of 
Modern Scots (Cambridge, 1921); A. Vikar, Durham 
Dialect (1922) ; H. 0. Wyld, Standard English and its 
Varieties (Mod. Language Teaching, Dec, 1913). 

The above are among the most important general and 
special works. The publications of the English Dialect 
Society consist chiefly of a number of dialect glossaries 
representing many of the counties. They are often 
uncritical, and are now largely superseded by Wright’s 
Dialect Dictionary. 

Ellglisll Literature is, in its largest sense, 
the mind of the English-speaking races, expressed 
in successive generations by the fittest representa- 
tives^ of each succeeding form of thought. All 
conflicts of opinion through which decisive action 
has been reached lie, with their opposing argu- 
ments and with the passions they excited, in the 
books that form the literature of a people ; these 
show for each nation, in strength and weakness, all 
the workings of the mind that shaped its histoiy. 
Such a literature must express also tlie slow forward 
movement towards higher civilisation, coloured 
variously by the influences of race and climate, and 
brought home to us by fellow-feeling with the 
individualities of earnest men. 

Before the English came with power into Britain 
there was a Celtic population of the Gael and of the 
Cymry,^ each with a literature diffused chiefly by 
rhyth^c recitation. Many traditions of later 
invention, with perhaps a few snatches of the 
oldest song, that passed with no great change from 
lip to lip of generations living in some secluded 
home among the hills, carry the mind back to a 
Gaelic literature that gathered much about Eionn, 
Oisin, and the battle of Gablna, said to j^ve been 
fought in the year 284. In like manner we have 
traces of a Cymiic literature, strongest in the time 


of battle for home and country against English 
invasion. Tiibes of the Celts in Butain gathered 
their forces for a last fiim stand, and were over- 
tin own at Cabtraeth ; Aneuriii’s poem, the Gododin, 
which celebrates the chiefs who fell, tells us of 
this battle. To the battle of Cattraeth there has 
been a date assigned, the year 570. If King Aitliur 
ever lived, he lived in that 6th century, andshaied 
its struggle. 

Various Low-German tribes from the other side 
of the North Sea (see England) had been finding 
their way over to the eastern and southern coast 
for many years before the time of the six settle- 
ments which Bede desciibed (449-547). By the 
year 570 the settlements of English on the eastern 
and southern coasts had made sure their piedomi- 
nance. With them they brought the common lore 
of the Germanic peoples,^ the matter epic and 
elegiac, and no doubt lyiic, of their minstiels’ 
poetiy. When this poetry was fiist wiitteii down 
is not known, but several surviving poems and 
fragments preserve the memory of the common 
Germanic world upon which the eyes of the min- 
stiels were turned, from which they drew their 
subjects and their heioes with no visible tubal 
partiality. The poet of Widsith ( ‘ Fav-traveller ’ ) 
may have lived in the 7th century ; some think 
the 6th. Dears Complaint shows iis the minstrel 
in elegiac mood. Beowulf ( (i v.) and the fragments 
of Ftnnshiirh and Waldere are the only remains ot 
our old epic. The Exeter Book (see below) con- 
tains, besides Deor, a fine group of early elegiac 
poems, The Seafarer, The Bimi, The Wanderer, 
The Hiisbandfs Message, The Wife's Com^olaint, 
poems in which winter landscapes and sea pictures 
of great beauty are invested with an atmosphere 
of reflective melancholy. In all the poems yet 
mentioned the Christian element, where it is 
resent at all, is easily separable. It may often 
e an interpolation by a duller versifier. Puiely 
pagan literature is hardly to be found. 

But there is another body of Old English poetry 
which is definitely Christian. Its strength was in 
the north. The fervour of the Celt brought to the 
conversion of the northern English a noble zeal 
and self-devotion. The abbess Hilda, who drew 
Crndmon into the fellowship of her monastery at 
Whitby, in which men and women worked together 
for the spreading of the gospel, was taught in 
the Columban school. The work of Caedmon was 
to spiead among the people knowledge of the 
Bible story, in vdiat is now called a ‘ paraph lase,’ 
that took the form of poems shaped for lecita- 
tion by the people to each other upon festival 
occasions, or by the men who made it their voca- 
tion to chant tales of battle and adventure. A 
hymn of Caedmon’s has been preserved. Whether 
any part of the so - called ‘ Osedmonian ’ Genesis, 
Exodtos, and Daniel be his is very doubtful (see 
C^DMON). Caedmon died about the year 680; 
and' Bede, who tells us of him, was in the year 680 
a child of seven. Aldhelm, whose English songs, 
familiar in King Alfred’s time throughout the 
country, are now lost, was then a youn^ abbot 
of twenty-four, who had devoted Iiis life and 
fortune to a work at Malmesbury like that of the 
abbess Hilda at Whitby. With these monasteries 
were associated many foi-ms of labour for advance 
of civilisation, including, of course, the formation 
of schools. Bede in the monastery at Jarrow 
became the first great teacher. He shaped, in 
Latin, manuals for use in education, and thus his 
works serve as an encwclopsedia of the best know- 
ledge of his time. BLe gathered also, by wide in- 
quiry, materials that were digested into the first 
History of England; that was his Ecclesiastical 
History, finished in 731. The history of the church 
in those first days was inseparable from that of 
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the people among whom it had lahouied in its 
missionary woik. 

The 8tli century, to which Bede’s work belongs, 
was the golden time of Old English literatuie. To 
it probably belongs Beoioulf [hee above), 't\hich, 
like the Credmonian paiaphiase, survives only in 
a single MS. With few exceptions the other pieces 
of the oldest English literature have as narrowly 
escaped total destruction. We owe our knowledge 
of them to the preservation of two MS. collections ; 
one known as the Exeter Book was presented by 
Bishop Leofiic, near the time of the Norman Con* 
quest, to Exeter Cathedral; the other is the Yer- 
celli Book, wdricli was discovered in 1822 in the 
cathedral at V ercelli. One poet’s name is preserved 
rr-Cynewulf (q.v.) — interwoven by himselt in runes 
with pieces of his verse. He wrote Elene and other 
church legends in verse of rrrerit, but his date 
is doirbtful. Probably be lived in tire Stir cen- 
tury, or early in the 9th. In that time of greatest 
energy of thought among the Anglo-Saxons, ^lle 
empire of Charlemagne drew light from a York- 
slrireman, Alcuin, who was appoiirted to do for its 
monasteries and their schools what might be called 
the work of a great minister of public instruction. 
He had been horn in 735, the year in which Bede 
died, and it was in 782 that he took up his residence 
at Aix-la-Chapelle. 

But when Alcuin died in the year 804, the 
simpler question of the establishment of Christi- 
anity had passed into the more complex forms of 
battle against heresies, of struggle to maintain 
full uniformity of theological opinion. At the 
same time advance of thought was being checked 
in Ewgland There were continued attacks of the 
Northmen, some of whom were trying the mettle 
of King Alfred, at the same time that other’s 
were following Rollo up the Seine to lay the 
first foundation of the Norman power. Those 
who followed Rollo in 876 learned in Normandy 
the language of the women of the country from 
which their descendants afterwards crossed over to 
England to make conquest of a kindred people. 
In the 9th century John Scotus Erigena, hoim 
possibly in Ireland, possibly in Ayrshire, was an 
acute thinker established at the court of Charles 
the Bald. He wrote a Latin hook On the Division 
■of Nature, -which, by its endeavour to bring the 
teacbino’ of theology into philosophical harmony 
with oRier teaching in the schools, yet without 
•opposition to a single dogma, laid the foundation 
of what is called the Scholastic Philosophy. 

King Alfred was then living, and working 
strenuously for the revival of lost learning. 
Ruin of a monastery meant in those days the 
annihilation of a school; and the ravages of the 
Danes had caused such decay of learning that in 
re-establishing the mined schools Alfred translated 
the most important books of the schools into 
the language of the people. For Latin could no 
longer be the language through which studies w ere 

ursued. Orosius, whose tfniversal History had 

een a school-book, was thus translated, with 
omission of whatever was not practical, and -with 
addition of new geographical detail. Bede’s 
History was translated. A favourite school-book 
for ethical training had been Boethius On the 
Consolation of Philosophy, That also was trans- 
lated by King Alfred. For the higher training of 
the clergy the king, justly named Great, turned 
into English Pope Gre^ory^s book on the Pastoral 
Care; and to him also is ascribed the foundation of 
the continuous record of the annals of the country, 
known as the Saxon Chronicle, which now and 
then had afterwards an entry in verse, especially, 
under the year 937, a poem on the battle of feunan- 
buib (q.v.). The noble work of Alfred, who died 
in October 901, filled his kingdom of Wessex 


with new life, and the centre of intellectual 
energy was thus removed from north to south. 
Tlie work of Alfied's son and grandson spread 
this new iiiUuence, until, in 954, the grandson, 
Eadred, fiee of the last of the under-kings, ruled 
over all England fiom the Channel to the Filth 
of Foith. The centie of intellectual eneigy was 
then tlie midland region, vhicli included the five 
biiighs that had been strongholds of the Danes 
in Meicia. But after the cleat li of Alfred, Old 
English literature passed into woik as^-ociated villi 
honest endeavour to restoie religion bv lestoring 
strictness of nioriasticism. The chief Interest of 
this jjeriod for us is in the Homihcs of .Eifuc, who 
wiote books also to aid his woik of teacher in 
the school at Wiucliester. Aillfiic’s Homihcs vere 
upon the series of days kept holy by the church, 
and thus we have in them an exposition of the 
doctiines of the Church of England at the end of 
the 10th century. The first of the two sets in v Inch 
they were arranged was vnitten in the year 990. 
A poem on the battle of Malclon near the same 
date tells a victory of the Danes over Byrhtiioth, 
who was killed in the battle. It has much of the 
old spiiit of the poems wiitten, as this also was, 
for recitation to the people. 

The Norman Conquest brought a royal court in 
which French was familiar, wliile Latin was the 
common language of the learned throughout Euiope. 
Fiiends of the CJonqueror held all the places of high 
trust, and of those who had money to spend few 
would pay it for wiitten records of the English 
pieces still recited to the country-people. From 
1066 till about the year 1200, except iu a few 
religious wiitings of no great importance, literature 
speaks the thoughts of Englishmen through Freiicli 
or Latin. The Chronicle, however, went on till 
1154. The literature in the language of the people 
had not ceased to be ; but there was nobody who 
cared to put it upon record. Even where it was 
already wiitten, it might be rubbed from the paich- 
ment to make a palimpscfet in which F'^glish was 
replaced by French or Latin. 

Of the literature written in Latin after the 
Norman Conquest, a ^'ery large jiart was mon- 
astic chronicle. Every great religious house set 
up its chronicle, which might begin with Adam 
or with Hengisb and Horsa, but which, wherever 
it began, was a compilation of no value till its 
record came near to the date of writing. Then 
it included facts yet within living memory, and 
became mibre and more valuable as a record of the 
past, until it became, for the occurrences of eacli 
successive year, the testimony of a living writer. 
From these chronicles we have our surest know- 
ledge of the past. They were written usually by 
men whose sympathies were with the chm*ch and 
with the people, who cared little for pomp and 
show, but had clear notions about duty. There 
was strength of England in their practical sim- 
plicity. The most important of the monastic 
chroniclers were Ordericus Yitalis, who wrote an 
Ecclesiastical History of England and Nomianchj, 
and William of Malmesbury, who -wrote a History 
of English Kings, Each closed his chronicle anil 
probably his life about the same time, 1141-42. 
In William of Malmesbury the arrangement of the 
narrative showed a chronicler who had the genius 
of a histoiian. Milton placed him next to Bede. 
About the year 1147 a stream of romance broke from 
among the hills in the History of British Kings 
— British as distinguished from English — by an 
imaginative Welsh ecclesiastic, Geofirey of Mon- 
mouth. This Latin chronicle, enriched by its 
author’s fancy, began with the mytliical origin 
of Britain in Brut, a great-grandson of iEneas, 
and went on through tmes of kings, as Gorboduc 
and Lear, from which our poete afterwards drew 
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siioj**cts for their verse. These led to stories 
of iviug Arthar, who in this book came to 
life again, and became the hero of that c^cle of 
romance in English liteiature which answers to 
ihs cycle of the Charlemagne loiiiance in France 
and Italy. Geofliey of hlonmouth’s Chronicle was 
abiiclged by Alfred of Beverley ; it was turned 
into Flench veise by Geoffrey Gaimar and also by 
\Vace, wliose version su|) plan ted Gaimar ’s and 
ahideb in literature as Wace’s BriU. Romances 
of Arthur, Merlin, Lancelot, Tristan, were supplied 
abundantly as the demand for them inci eased. 
Walter Map was a man of genius, chaplain to 
Heniy II. He (if it was he) attacked abuses of 
the church with witty Latin poems, setting forth 
a Bishop Golias as type of the fleshliness in which 
the spiritual life of the chinch was being lost. 
Walter Map perhaps ai ranged the chief Aithuiian 
tales into a sequence, and put soul into them by 
uniting them insepaiably with the spiiitnal allegoiy 
of the Holy Giail. Thus, within forty years after 
they had first come into our literature, the tales of 
King Arthur were associated, as they still are, with 
the spiritual life of the English people. 

After the year 1200 English regained its place in 
literature as the language of the countiy, and we 
have an increasing number of MSS. containing 
works by Englishmen written in English, as w’ell 
as in French and Latin. To a date near 1205 is ' 
assigned an English poem of about 66,000 lines, 
in which the famous story told by Wace in French 
was told again by Layamon, a priest living near 
Bewdley by the Severn. Layamon’s Brut is the 
first extensive piece of literatuie in Early Middle 
English, and neai to it in date is a large fragment 
of a woik named fiom its author, a canon of 
St Austin’s order, Brother Oim or Oimin, the 
Ormiilum. This w^’as a metiical airangement of 
the series of gospels appointed to be read in church 
throughout the year, set forth in simple narrative, 
each of them followed by a little homily upon it, 
written in like manner for pleasant recitation to 
the people. Both are interesting to the prosodist. 
The old alliterative verse is in decay. Layamon 
wavers helplessly between alliteration and rhyme. 
Orm rejects both for wooden regulaiity. To this 
period belongs also the rise of the Robin Hood and 
other ballads, and the telling in English verse of 
romances, such as those of havelok and of Kmg 
Horn. To this period belongs also a much greater 
achievement. Dialogue literature was no new thing 
in English— we have an Old English Salomon 
and Saturnus, for example — but The Owl and the 
Nightingale is Chaucerian long before Chaucer, 

* the most miraculous piece of writing,’ as Professor 
W. P. Ker put it, ‘among the mediaeval English 
books.’ It may be by Nicholas of Guildford or 
by John of Guildford, or by some other totally 
unknown. It is assigned to the reign of John. 

The foundation of the Dominicans as preaching 
friars for the maintenance of orthodoxy in religion, 
and of the Franciscans for the spread of the religi- 
ous life by brotherhood with the poor, wras in the 
heOTuing of the 13th century. Books being 
forbidden property to the Franciscans, they 
escaped from bondage to their records of opinion, 
looked straight to nature, and advanced the know- 
ledge of the outward world. The first rector of a 
Franciscan house at Oxford was Robert Grosseteste, 
who in 1235 became Bishop of Lincoln, and made 
strenuous war against abuses of the Roman govern- 
ment of the church. He found that three times 
the revenue of the king of England was being paid 
for the support of absentee Italians, to whom the 
pope gave English church livings. Roger Bacon, 
who settled at Oxford as a Franciscan under 
Grosseteste, died after the year 1294, and had pro- 
duced the most advanced body of scientific know- 


ledge, the result of independent thought and experi- 
mental research, then to he found in Europe. He 
set it forth in his Opus Majus^ Opus Minus, and 
Opus Tertium, all poured out in fifteen months to 
atisfy the pope’s lequest for an account of what he 
knew. Roheit of Gloucester’s clnonicle from the 
siege of Troy to the death of Heniy III. in 1272 
put English history into verse for diffusion among 
the people, still chiefly by recitation. In the reign 
of Henry III. appeared in October 1258 the fiist 
proclamation in English since the Conquest. There 
was not another in that leign. At the close of the 
13th century the wisdom of the peop^le was gathered 
also into the metrical Fromrhs of Mendyng. 

At the beginning of the 14th century the religious 
spirit of the people was expressed by Robert of 
Brunne’s metrical veision — as the Handlynge Synne 
— of a Manuel des Pichis that had been written in 
French by a Yorkshireman, William of Wadington. 
There was in the popular poem of ‘ The Land of 
Cockaigne ’ a homely satire on the sensualism that 
had spread among the monks, who now had too 
much to live upon and too little to do. The 
miracle-plays that first came into use after the 
Conquest had developed greatly. Early in the 14th 
century long sequences of Bible story, then first 
set forth in the language of the people, were so 
dealt with by trade-guilds as to be a great means 
of bringing the Bible into the street, and vividly 
presenting to the people the events on which the 
forms of their religious faith were founded. Such 
sequences of miracle-plays have come down to us 
— ^tlie Chester, the Coventiy, the Wakefield or 
Towneley, and the York. There are known to 
have been more than these, and they did not wholly 
go out of use until the reign of Elizabeth. English- 
men then had Bibles to read in their own tongue, 
and had learned to read them, so that there was no 
more need for the device of an Ormulum or of a 
sequence of miracle-plays to show what they con- 
tained. To the beginning of the 14th centuiy 
belongs also an outburst of lyric of singular fresh- 
ness and delicate beauty. 

While English literature was in such ways the 
voice of the nation, the genius of Dante had raised 
literature in Italy to its highest artistic form, the 
higher for close union with aU that was felt to be 
most real in life. The year 1300 is the assumed 
date of the Bivina Commedia. Dante, who died 
in 1321, was followed by Petrarch (born in 1304), 
and by Boccaccio (bom in 1313). Petrarch and 
Boccaccio were the great living poets of Italy when 
Chaucer’s genius was being shaped in England. 
They died nearly at the same time — Petrarch in 
1374, Boccaccio in 1376, when Chaucer was in 
ripest manhood, and the better artist for the 
iriffuence these great Italians had upon his work. 

But energies of thought in care about essentials 
were the main cause of the strength of English 
literature in the 14th century. There was con- 
tinued provision of monastic chronicles, also of 
religious poems, one of them, the Cursor Mundi, of 
great length. But a new mind found utterance. 
Decay of spiritual life in the church, as its wealth 
became its weakness, and caused poets and 
reformers to lament ‘ the fatal gift of Constantine,’ 
had given cause for earnest questionings and 
struggles for reform. At the university of Paris, 
in 1324, Marsiglio of Padua had controverted the 
sacerdotal limits of a church, had declared only 
Christ the judge of heresy, and had broken with the 
medieval view of papal authority. In this country 
William of Ockham, called the invincible doctor, 
argued boldly against the pope’s power in temporal 
affairs. It was he who brought the Scholastic 
Philosophy to a close by reasoning upon doctrine 
without faith in the iniallibility of dogma. The 
great movement of the 14th century towards reform 




ENGLISH LITERATURE 


385 


was prompted by visible corruption. Wyclif him- 
self as a refoimer looked at first mainly to discipline, 
with which q_uestions of doctrine became gi'adually 
more involved. For seventy years, from 1309 to 
1378, the popes were at Avignon under French 
influence, and this q^uickened English resistance to 
their claims. For the next forty yeai*& or more the 
influence of the papacy was further weakened by 
the rivalry of two popes, one in France and one in 
Italy. Thus, while John Wyclif, who died on the 
last day of the year 1384, having secured between 
1360 and 1382 a complete translation of the Bible 
into English, represented in our literature of 
the 14th century a strenuous reform movement 
'Within the church, William Langland, in a great 
poem addressed to the people at large, the vision 
of William^ concerning Piers the Plowman^ sought 
to animate men to the search for Christ, and battled 
vigorously with chmch corruptions. Five great 
pestilences in the 14th centuiy — the gieatest the 
Black Death of 1348-49— were regarded as signs 
of divine wiath against sin, and added much to 
the intensity of feeling. Langland, who wrote his 
Christian poem, which made love ‘the triacle of 
heaven,’ between 1362 and 1400, seems to have 
been urged to utterance by the great pestilence 
of 1361. Multiple authorship has sometimes been 
claimed for his work. Pi&rs the Plowman is Avritten 
in the old alliterative verse w^hich, with a changed 
rhythm, but otherwise fairly well preseived, had in 
some obscure way lived on to emerge in the 14th 
centuiy. A greater than Langland was among its 
practitioners, the anonymous * Gawain poet,’ the 
strong imaginative genius who, probably in Lanca- 
shire or Cheshire, wrote the romance of Sir Gaioam 
and the Green Knight, the allegory of the Pearl, 
and the didactic Cleanness and Patience. Con- 
temporary with him was at least one othei alli- 
terative poet of merit, ‘Huchowm of the Awle 
Beale.’ 

The Jack Stiaw rebellion of 1381 caused John 
Gowei, a wealthy gentleman, religious, liberal, 
and with distrust of WyclLf’s followers, to seek 
the source of all ills of the land by a review in 
his Latin poem. Vox Clamantis, of all ordeis of 
society. In this, although an orthodox church- 
man warning against heresies, and one who had no 
sympathy with popular violence, he wiote with 
emphasis of the corruption of the papacy and the 
gross appetites of the religious orders. Gowei 
wrote three great books, and ■wrote them in 'what 
still weie the three languages of English litera- 
ture. His book written in Fiench, Speculum 
Meditantis, was lost till 1896 ; that in Latin was 
the Vox Clamantis. In his English poem, the 
Confessio Amantis, Gower, like Chaucer, followed 
the lead of Boccaccio’s Decameron in threading 
together upon a connecting narrative a series of 
tales. Like Chaucer’s, they were told in verse. 
Gower’s tales were moralised to illustrate the 
seven deadly sins, and one book dealt with a 
question piessed on the country by the gross 
misrule of Richard II., the duties of a king. Gower 
lived until 1408, blind during the last eight years 
of his life. Geoffrey Chaucer died in 1400, In the 
Canterbury Tales, with their Prologue and the rest 
of the connecting thread of narrative, as well as 
in other writings, Chaucer shows a genius akin to 
Shakespeare’s. Not only is theie a rare dramatic 
power manifested clearly, but he had also the calm 
sense of highest truth, and that kindly breadth 
of human sympathy without which a power such 
as Shakespeaie’s cannot be. In his other poems 
Chaucer seems in earlier life to have been 
influenced bv the French poets fashionable at 
court ; but he came more and more under the 
influence of the great Italian masters. His 
Troilus and Cressida and his Knight^ s Tale are free 
181 


versions of two of the most famous poems 'written 
by Boccaccio, and the influence of Dante was upon 
his later work. In the north, while Chaucer wrote, 
the spirit of liberty maintained by the endeavours 
of the kings of England to extend their sovereignty 
beyond the Tweed produced from John Barbour, 
Archdeacon of Aberdeen, his poem of the Bruce, 
which was half-finished in 1375, To Barboui has 
been atfci ibuted also a collection of church legends 
which were printed in 1881-82. 

In the earlier half of the 15th century there ■were 
many influences adverse to the maintenance of the 
high standard of English literature. There were 
civil wars and there was foreign war of aggression, 
part of the endeavour of the kings of England to 
maintain and extend sovereignty in France. None 
of these wars were inspiring to the men on the south 
side of the Tweed. Scots and French were driven 
to alliance against a common danger ; and in battle 
for their independence the Scots bred the better 
poets. In England at the beginning of the 15th 
century there were, indeed, two poets of mark, 
John Lydgate and Thomas Occleve or Hoccleve, 
each of them about thirty years old when Chaucer 
died. Hoccleve was a clerk in the office of the 
Privy Seal, who wrote in English his chief poem 
De Eegimiae Principum, on the duty of kings, that 
it might be humbly presented to King Henry V. 
as a reminder to him that Hoccleve and other 
clerks in the government service could not get 
payment of their salaries. Without disloyalty 
lloccleve pointed out the evil of aggressive war. 
John Lydgate, an accomplished monk of Bury St 
Edmunds, had travelled in France and Italy before 
he became the most famous teacher in his time 
of rhetoric and poetiy. He drew many to the 
monastery school of Buiy St Edmunds, and himself 
wrote much good verse that was in high repute. 
Besides many short pieces and lives of saints, he 
wrote especially three larger poems — one was his 
T^'oy Book, on the siege of Troy ; another was the 
Story of Thebes, with a pleasant introduction link- 
ing it to Chaucer’s Canterbury Tales; the third, his 
most important work, was the Palls of Princes, a 
version through the French verse of Laurent de 
Premierfait, from the Latin prose of Boccaccio’s 
De Casibiis Illnstrium Virorum. James I. of 
Scotland, captured as a child, instructed in Englisii 
manners as a prisoner at the English court, married 
to a cousin of Henry V., and crowned at Scone in 
1424, was too manly to be made a puppet in the 
hands of England. His poem, the King's Quair, 
celebrating his love for Jane Beaufort, is one of 
the best pieces written as in the school of Chaucer ; 
and if, as is now hardly accepted, he was also the 
author of a piece so homely and -vigorous as 
Pehlis to the Play, with its humorous scenes of 
life among the people, he had a master’s breadth 
of power. 

Wyclif’s followers were rigorously persecuted in 
the earlier years of the 15th century. In 1449 
Reginald Pecock Avas raised from the bishopric of 
St Asaph to that of Chichester, and on the part of 
the bishops undertook an ansAver to the complaints 
made by the Lollards against the higher clergy. His 
ansAver, the Repressor of over much Blaming of the 
Clergy, a large work in English prose, admitted 
their right to be reasoned with, and gave to 
leason the same place that Avas assigned to it long 
after Avards by Richard Hooker, when be opposed 
the Puritan vieAv at the end of Elizabeth's reign. 
There are, indeed, many points of resemblance 
between the arguments of Pecock’s Rem^essor and 
I those of Hooker’s Ecclesiastical Polity. But Pecock,. 
I because he reasoned Avith the people in their own 
tongue, instead of compelling obedience, Avas con- 
demned by his OAvii order, and imprisoned for the 
rest of his life in Thorney Abbey ; while Hooker 
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for like service in a later time won honour as a 
champion of the church. Civil as well as religious 
liberty was represented even in our scanty 15th 
centuiy literatui'e by Sir John Fortescue, Chief- 
justice in the reign of Henry VI. Fortescue, when 
his king’s cause was lost and he was an exile in 
France with the queen and the young prince who 
might hereafter be king in England, gave to the 
prince a lesson on the limits of an English king’s 
authority, comparing it with the absolutism of the 
king of France. He wrote like a sound constitu- 
tional lawyer on the Difference between Absolute and 
Limited monarchy, and about the year 1463 Be 
La udihus Legum A nglice. By that time new powers 
had begun to work in Europe for the shaping of 
the future. The capture of C5onstantinople by the 
Turks in May 1453 drove into exile many learned 
Greeks, who earned their living in Italy and else- 
where by teachii^. They had a leady welcome at 
Florence, where Cosmo de’ Medici was establishing 
his power. There began in this way a diffusion of 
Greek studies, through which Plato came to life 
again, and his doctrines came in strong aid of the 
movement against fleshly corruptions of the church. 
A saying that arose then. Cave a Groeeis, ne Jias 
hoereticus, shows the supposed tendency of these 
new studies. At the same time a new force, which 
would quicken greatly the formation of opinion in 
the world at large, was coming into life through 
the discovery of the art of printing with movable 
types. In 1455 the printing of a Bible with such 
types was finished. The working printers, presently 
dispersing, carried their profitable skill to other 
places. There was a press at Rome in 1466, at 
Paris in 1469, and the new art was brought into 
England by Caxton about 1477. The 15th century 
closed with another event fruitful of great conse- 
quences — the discovery of the New World (1492). 

Luther and Raphael, born in the same year, 
1483, were youths of eighteen in the first year 
of the 16th century; Michelangelo and Ariosto 
were young men of twenty-six. The intellectual 
predominance obtained by Italy through the free 
life of her republics was not immediately destroyed 
by the establishment of petty tyrannies as single 
families won mastery over their fellow-citizens. 
The new lords, of whom Lorenzo de’ Medici (who 
died in 1492) was a great typical example, spent 
freely the money of their subjects upon luxuries of 
art. They led the way in encouragement of every 
form of intellectual life that could keep active 
minds busy upon other questions than those which 
concerned their ancient rights. At the little 
Italian courts every gentleman was, to the best of 
his power, a small artist who cultivated ingenuity 
in clothes, in manners, and in words. When our 
English youth travelled, in Henry VIII. ’s time, 
into Italy for polish, they brought home fashions 
of ^eech and writing that developed in new form 
an Italian influence upon our literature. This was 
not, as in Chaucer’s time, the influence of one 
great wiiter on another, but the diftused social 
influence of a prevailing fashion. 

Struggle for independence had raised poets in 
Scotlana, of whom there is a long list in William 
Dunbar’s Lament for the Makers, first printed in 
1508, when Andrew Millar and Walter Chepman 
had just set up the first press in Edinburgh. 
Robert Henryson, schoolmaster of Dunfermline, 
shrewd, homely, and religious, author of the first 
pastoral in our literature, Bobin and Mdkyn, of a 
sequel to Chaucer’s Troilus and Cressida, the Testa- 
ment of Cresseid, and of translations from iEsop’s 
fables, was then dead. William Dunbar himself, 
the next great poet after Chaucer, may have been 
about forty years old when he received, in 1500, a 
pension of £10 Scots from James IV., whose mar- 
liage with Henry VII. ’s daughter Margaret, in 


1603, he celebrated with his poem of the Thistle 
and the Bose. It was probably in 1501 that Gavin 
Douglas dedicated to James IV. his poem of the 
Palace of Honour. In July 1513, two months 
before the disaster at Flodden, Gavin Douglas 
finished the earliest translation of the jEneid in our 
literature, with verses of his own to introduce each 
book. Gavin Douglas, become Bishop of Dunkeld, 
died of the plague in 1522, a pensioner at Heniy 
VIII. ’s court. Dunbar was dead in 1530. David 
Lyndsay, who became Sh David Lyndsay of the 
Mount, was associated vdth James V. of Scotland 
from his infancy, and addressed to him many 
admonitions on the sorrows of the people and the 
duty of a king. Lyndsay’s Satire of the Three Estates 
was the most important example in our literature 
of the Morality Play that expressed moral teaching 
by tne dramatic action of personified attributes and 
forms of life. It shadowed forth the reform 
wanted in the Church of Scotland ; and the passing 
by the Estates in 1540 of what was called a friendly 
act of reformation was prepared for by the public 
acting of this satire in the presence of the king. 
Lyndsay’s last poem, the Monarchie, was finished 
in 1553, and in this ‘ the Scottish poet of the Refor- 
mation,’ as he has been called, becomes distinctly 
Lutheran. The vigour of these poets of the north 
was not equalled in the south under Henry VII., 
wdiere Stephen Hawes, a gentleman of the king’s 
chamber, wrote, among other poems, a Pastime of 
Pleasure, with an allegory of the course of life in 
knightly adventures, that show distinctly, but in 
form only, the advance of allegorical liteiature to- 
wards its crowning work in Spenser’s Faerie Queene. 
John Skelton, who had been chosen for his scholar- 
ship to be a tutor to Henry VII. ’s children, wrote 
in the reign of Henry VIII. satires against church 
corruption, in little torrents of short lines with 
continuities of rhyme, verse called Skeltonical. 
It poured out the complaints of Colin Clout, who 
represented the poor Englishman of country" and of 
town, and it boldly attacked Wolsey himself in the 
height of his power. From Skelton, with whom he 
had fellow-feeling, Spenser borrowed afterwards for 
himself the name of Colin Clout. 

Greek scholarship was still advancing, and was 
still associated with the free advance of thought. 
William Grocyn, having learned Greek in Italy, first 
taught it at Oxford in 1491. The physician, Tliomas 
Linacre, who had also learned Greek in Italy, taught 
also at Oxford. In 1497, when Erasmus sought to 
learn Greek, he came from Paris to Oxford for it. 
John Colet, the founder of St Paul’s School in 1510, 
and WDliani Lily, its first headmaster, were Oxford 
scholars, associating their Greek studies with ideals 
of true life and a wise liberality of thought. 
Thomas More when at Oxford was inspired by these 
men, and his Utopia (Latin, 1516; Eng. trans. 1556) 
imagines a commonwealth in the New World lately 
discovered, and through playful wit brings thought 
inspired by Plato and' by Plutarch into the Chris- 
tian ideal of a higher policy than statecraft yet had 
known. More sought also to bring home the 
teaching of the Gospels by a Latin paraphrase. 
Translation of the Scriptures into the language of 
the people had many learned advocates who were 
restrained only by fear of mistranslations that 
would, as they thought, corrupt the Word of God. 

Luther’s translation of the New Testament into 
German appeared in 1522. Tyndale’s translation 
into English followed in 1525. Sir Thomas More 
was its adverse critic, because he found Lutheran 
bias in the choice of words. In 1530 Tyndale finished 
printing his translation of the Pentateuch, made 
with Miles Coverdale’s help. In October 1636 
Tyndale was strangled and burnt near Brussels. In 
the same year Coverdale’s com]^eted translation of 
[ the Bible was admitted into England, and work 
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towards the production of a translation that would 
satisfy all judgments was continued. 

From Italy there flowed new streams of litera- 
ture. The Arcadia of Sannazzaro, finished in IfiOI, 
was in a form of pastoral that spread to othei lands. 
The first eclogue of mark in France was Clement 
Marot’s Comi^aint on the. Death of Loidse of Savoy ^ 
mother of Francis I., written in 1531, and para- 
plirased afterwards by Spenser in the eleventh 
eclogue of the Shepherd^s Calendar. George of 
Montemayor, a Portugese, produced in 1542 a 
Diana Enamorada, wTiich joined force with the 
Arcadia of Sannazaro as an influence on English 
literature. Blended with influences from the 
Spanish romance of chivalry, it led to Sir Philip 
Sidney’s romance of Arcadia^ first published in 
1590, after Sidney’s death. Of the same parentage 
came also a long line of French romances, which 
continued far into the 17th century. 

The modern drama, based upon the form of Latin 
plays then usually acted, had its rise in Italy. 
Ariosto first wi’ote comedies about the year 1498 ; 
his earliest, I Simpositi, was based on the Eunuch 
of Terence, and the Captives of Plautus. Trissino’s 
Sofonisha, dedicated to Leo X. in 1515, and first 
printed in 1529, was the first Italian tragedy of 
mark. The Italian sonnet was first imitated in 
Henry VIII. ’s rei^ by Sir Thomas Wyat and the 
Eail of Surrey. Experiments in unrhymed verse 
by the Italian poets led to the first use of blank 
verse in English literature, when the Earl of Surrey 
used it in translating two books of the JEneid^ 
which had been so turned into Italian. 

The great question of church reform became more 
passionate, and divided all Europe into two camps, 
which came to have their headquarters, one at 
Madrid, the other in London. Luther had died 
in 1546, when Calvin’s age was thirty-three, and 
Calvin died at Geneva in 1564. Hugh Latimer 
preached before Kin^ Edward, and was burnt by 
Mary. John Knox, indignant against three ruling 
Maries, sounded fi*om Geneva his First Blast of 
the Trumpet agai7ist the Monstrov>s Regiment of 
Women, just before the accession of Elizabeth. 
He could not make his peace with her, but, warned 
from England, he landed at Leith, and stiried 
Scotland to the heart with religious zeal. It had 
its aims in accord with the teaching of Geneva, but 
was associated by Knox with a masterly reshaping 
of provisions for the education of the people. 

In Elizabeth’s reign the struggle for all that they 
most prized, against Spain eniiched by the wealth 
of tlie New World, lifted the hearts of men as the 
hearts of the old Greeks were lifted when they 
•fought for fieedom against Persia. Fashions and 
follies there were then as now, chiefly brought in 
from Italy, with an exuberance of ingenuity that 
touched alike the clothing of men's bodies and 
men’s thoughts. Thus the Italian influence, which 
became dominant over outward forms, introduced 
that straining for conceits and dainty turns of 
speech, alliteration, and antithesis, which was so 
common as to need a name. It was call ed Euphuism 
from Euphues, the hero of a book by John Lyly, 
published in 1579, and written in the fashionaliie 
manner. Lyly wrote in that manner to win hear- 
ing. His aim was to advance a view of the need 
and nature of true education, which had been 
urged by one of the best scholars of the day, Roger 
Ascham, in his Schoolmaster^ first published in 
1570, two years after its author’s death. 

In the first twenty-one yeais of Elizabeth’s reign 
English energies were growing. The Mirror for 
Magistrates is in the mediaeval succession, but its 
1563 edition had one contributor of genius, Thomas 
Sackville. In 1579 Edmund Spenser, aged about 
twenty-six, pi educed his first book, the Shephert^s 
Calendar, following Clement Marob in his way of 


applying pastoral images to the religious conflicts 
of the time, and boldly taking his place beside the 
disgraced Archbishop Grindal, with whose firmness 
in encouraging free search for Scripture truth the 
poet was in sympathy. In the same book Spenser 
paid homage to Tityius (Chaucer) as his master. 
He took the style of Chaucer for his model, avoid- 
ing the false emphasis laid on tricks of thought and 
phrase. Spenser was Chaucer’s successor, Milton’s 
predecessor. In the great fiagnient of his Faerie 
Quee7ie, which represents man through all his 
powers for good striving heavenward, and attain- 
ing only by the intervention of the giace of God— of 
which Prince Arthur is the bearer— all militant 
forces of his time have their expression. The Faerie 
Queene is throughout an intense utterance of the 
spiidtual life of England under Elizabeth, in all 
that were then the forms of the long battle towards 
a higher life for man. England was full of song. 
Men felt proudly the rising vigour of their country. 
A tailor (John Stow) was inspired to write its 
annals. An attorney (William Warner) wrote 
in verse of Albion's Engla7id. The defeat of the 
Spanish Armada in 1588 removed the common 
danger that had knitted Englishmen together. 
In 1589 the Mai prelate tiacts against the bishops, 
and the replies to them, brought oppositions of 
opinion in the English Church into that bitter 
conflict of which Francis Bacon, then twenty- 
eight years old, pointed out the unseemliness in a 
paper addressed to the government on Ooritj'oversies 
%7i the Church of England. Shakespeare’s age was 
then twenty-five. He had come to London prob- 
ably when twenty- two, two years before the defeat 
of the Spanish Armada, and at that time the Eng- 
lish ‘ regular ’ drama was but twenby-tive years old. 

The first English comedy, Ralph Roister Doister, a 
version of the Miles Glorzosus of Plautus, had been 
written between 1634 and 1541 to be acted by Eton 
boys. It was a schoolmaster’s chance substitution 
of English for Latin in a play written by him for his 
boys ; and it was acted under conditions that would 
not prompt imitation. Its production, therefoie, 
was an isolated fact. But tne first tiagedy, Gor 
hoduc, by Thomas Sackville and Thomas Norton, 
acted in the Inner Temple at Christmas, 1560 — 
actually on the first of January 1561 — was a sub- 
stitution of English for Latin in an English play 
written in the manner of Seneca, that drew to itself 
the attention of many young men who could write. 
Its grave dwelling upon the need of union to keep 
a people strong, a truth of deep significance to 
England at that time, pleased Elizabeth. The play 
was acted again before her, by command. It set an 
example that was followed at court, where English 
plays came into request. It showed also to young 
wits how they might furnish themselves with money 
by writing English plays to be acted by those 
gentlemens servants who already had formed little 
companies for playing Interludes. Such inter- 
ludes, short entertainments in dialogue by a few 
servants of the house, who used their skill in 
mimicry for the amusement of their lord and his 
guests, produced a form of literature in which 
John Hey wood excelled. But these short pieces 
had no developed plots. Desire grew towards the 
new way of &owmg tales in action. It was an 
improvement on the most dramatic recitation 
by a single story-teller. But in the twenty- 
five years from 1561 to 1586 few plays of high 
mark were produced. There was little more 
than a wide spreading of the taste for the new 
kind of entertainment, and a development of com- 
anies of actors. At length a civic opposition 
rove the actoi*s privileged to play in London out 
of rooms and inn-yards in the city into buildings of 
their own, j ust outside the jurisdiction of the mayor 
and corporation, which they erected for sole use as 
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theatres. These first theatres were built in 1576. 
Ten years afterwards Shakespeare came to London 
when the new conditions of the stage had made 
the way ready for plays of higher mark. John 
Lyly had produced court plays chiefly mythological. 
George Peele had already pleased the queen with 
his Arraignment of Paris, Christopher Marlowe 
began with Tamhurlaine upon the public stage in 
1586 or 1587, his short and brilliant career ending- 
in 1593. Robert Greene, who died in 1592, Thomas 
Lodge, Thomas Kyd, and others maintained a 
poetical drama during the six, or about six, years of 
what may be called Shakespeare’s apprenticeship. 
During these years he made himself generally use- 
ful, acted, and sometimes turned old plays into 
new. At the end of the six years this group of 
dramatists, the pure Elizabethan, passed away ; 
and for the next six years, 1592 to 1598, in which 
Shakespeare was master, writing plays of his own, 
he seems to have had no strong competitors. But 
in or about the year 1598 many young dramatists 
— Ben Jonson, Dekker, Marston, Thomas Hey wood, 
Middleton — who were to earn fame in the next 
reign began to write, while Shakespeare went on 
with his work, remaining foremost of all. Beau- 
mont and Eletcher, Massinger, and Ford did not 
write any plays until after ^the death of Elizabeth. 
Webster wrote his two finest plaVs in the reign of 
James L, and emphasised, like others in his time, 
that element of terror in the drama which Aris- 
totle had joined to pity. Webster lived into the 
middle of the 17th century. J ames Shirley, who was 
only nine years old when Elizabeth died, and who 
wrote plays chiefly in the reign of Charles I., lived 
until 1666, the last of those who are usually called 
Elizabethan dramatists. The period of highest 
achievement in our English poetical drama falls, 
then, within the first ten or twelve years of the 
reign of James I. But already in this best time 
of fruitage there are conditions of decay, which 
make it hard to say where ripening ends and 
rotting begins. The energies of struggle had 
developed a dramatic literature in Spain as in 
England. Influence of the Spanish drama, coin- 
ciding with a lower social tone in James’s court, 
caused many ot the plays of younger dramatists to 
find in intrigues of animal love the sole groundwork 
of invention. On the stage of Elizabeth’s time 
there was no such restriction, but interest was 
shown in all the trials of the life of man. 

The 17th century, from the accession of James 1. 
in 1603 to the Revolution of 1689, was occupied by 
new forms of struggle about the limit of autliority. 
Becket’s struggle with Henry II. had been for 
sovereignty of the church over the king. From 
that time onward, Reformation movements chiefly 
were for war against the pope’s claim of dominion. 
While England was in contest against Spain, Eliza- 
beth was leader of her people. When removal of 
the danger from abroad gave freedom for domestic 
difference, the queen became unpopular. There 
was dread that civil war would come again after 
her death. The two chief heroic poems at the 
close of her reign, Drayton’s Baroni Wars and 
Daniel’s Ciml Wars of York and Lancaster, were 
designed — ^as other poems and plays were then 
designed — ^to press on Englishmen a feeling of the 
ills that follow when this house is raised against 
this house. When James I. sought less wisely than 
Elizabeth to maintain and magnify the power of 
the^ sovereign, he soon made the question of the 
limit of authority political as well as religious, 
and prepared the way for civil war in the next 
rei^. 

Revolt against authority of mere tradition in the 
teaching ot the schools had its chief leader in 
Francis Bacon, whose analytical mind looked in 
his Essays upon the nature of man himself, and in 


his philosophy upon the nature of the orld with- 
out him. His two books of the Advancement of 
Learning^, with which he began to lay foundations 
for his New Organon, were published in 1605, and 
his work as teacher of the right way of experi- 
mental search into nature, unimpeded by tradition, 
was suggested by a strong reaction against bondage 
to common opinion (the Idol of the Forum) or the 
teaching of great men who have played large parts 
on the stage of life ( the Idols of the Theatre ). Men 
with a bent for science began to inquire as Bacon 
counselled that they should, and m-ew in desire 
towards unbiased inquiry by well-j^anned experi- 
ments. They were searchers into nature so in- 
spired who were incorporated in London as a Royal 
Society in 1662. 

But James I., though Bacon’s patron, knew 
little of the whole advance of free inquiry that 
Bacon represented only in one foi-m of study. To 
obtain freedom of worship, English Puritans sailed 
for New England in the Ma^^ower in 1620, and 
added strength to the foundations of an England 
on the other side of the Atlantic, which had its 
origin in the vigour of Elizabethan navigators. 
Part of the region that Sir Walter Raleigh named 
Virginia, after the virgin queen, was granted by 
James I. in April 1606 to a London company, 
whose first settlers called their town Jamestown, 
in honour of the king, and who produced in 
Captain John Smith the author of a True Belation 
of Virginia, published in London at the close of 
the year 1608. This may be regarded as the first 
book in the Eim-lish literature of America. The 
settlers in New England who had left Old England 
for conscience’ sake, and who included many 

f raduates, of Oxford and especially of Cambridge, 
rought a new strength to the New English world 
that is well represented in the record of the Mather 
family. 

John Milton went to Cambridge in the year ( 1625 > 
when Charles I. became king. He joined fine 
scholarship and the poet’s temperament to strenu- 
ous endeavour towards freedom of thought. His 
high ideals were expressed with the power of a 
master poet who had subjected his mind to long 
and patient training. His earlier verse was pastoral, 
as he thought suited to a time of preparation for 
a higher flight ; but the period of his prose works 
intervened between his earlier verse and the later 
in which he rose to the epic with Paradise Lost, 
published in 1667. His other epic, Paradise 
Regained, was published in 1671 with Samson 
Agonistes, his one drama, modelled on the Greek. 
In the controversies of the day about religion, 
Milton was the best representative of the first prin- 
ciple of the Independents. They would unite all 
men as fellow-Christians who built their faith upon 
the Bible, and would leave to each the right of join- 
ing himself to an independent congregation of the 
worshippers with whom he best agreed in his 
interpretation of the Bible. Richard Baxter was 
the ideal type of the Presbyterian who thought 
the Episcopal Church less scriptural than a church 
managed by presbyters and eldeis, but was as 
desirous as the ruling church to bring all English- 
men into accord witli one church discipline and 
one form of belief. Of the church established by 
Elizabeth as via media between Rome and Geneva, 
the church of which Richaid Hooker in his 
Ecclesiastical Polity had, at the end of Elizabeth’s 
reign, best maintained the cause, Jeremy Taylor 
was in Stuart days the ablest supporter. God 
made us to differ that by wrestle of opinion we 
may win the victory for truth. 

Milton’s early poems were written at a time when 
the English drama seemed to break in its fall into a 
lainbow-tinted spr^ of song ; Herrick, born lyrist. 
Wither, Suckling, Cartwright, Habington, Thomas. 
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Tialierne, Ranclolpli, Cleveland, Lovelace, Co^^ley, 
Ciashaw, George Heibeit, and Henry Vaughan 
represent the graces and the follies and the gross- 
ne&ses of life, the stiife of parties, and the highest 
aspirations towards the divine ideal. Milton’s 
Comiis^ the most beautiful example of the masque, 
which before Milton had been best developed by 
Ben Jonson, was an indirect plea for the high use 
of the poet’s art, when Prynne had just expressed 
the Puritan antipathy to plays, masques, dances, 
in his Eistriomasfix. ComuSt acted at Ludlow 
in 1634, was also a setting forth of the beauty of 
temperance and purity, at a time when the course 
of fashion, aided by the readiness of the king’s 
friends to show that they were no Puritans, was 
bringing sensuality into repute. Dr Thomas 
Browne of Norwich — ^not Sir Thomas till the time 
of Charles II. — ^in his Religio Medici, published in 
1642, joined faith in doctrines of the church with 
a free, reverent spirit of inquiry. Every pa^e of 
that book was rich with subtle utterance of inde- 
pendent thought. Milton’s prose pamphlet Arco~ 
pagitica in 1644 enshrined in a piece written 
oarefully after the manner of a Greek oration the 
■cardinal principle that for the advance of truth 
there is no safeguard to be relied upon but free 
■exchange of thought. ‘Let truth and falsehood 
grapple,’ Milton said; ‘who ever knew truth put 
to the worse in a free and open encounter? Her 
confuting is the best and surest suppressing.’ 

This is the battle that runs through the history 
of English literature. All the prose writings of 
Milton in the Commonwealth time dealt essentially 
with the question of the limit of authority ; they 
•sought the best solution of the problem between 
king and people that had stirred up civil war. 
The Commonwealth was an experiment that failed. 
The Eestoration was a going back to a new starting- 
point, and trying again for an answer to the pro- 
' blem. It was found at last in 1688. The argument 
for absolute authority had its best expression in 
the political philosophy of Thomas Hoboes, whose 
Leviathan appeared in 1651 as his contribution to 
the great controversy of the time. James Harring- 
ton’s Oceana in 1656, and Richard Baxter’s H(Ay 
Commonwealth, show the energies at work which 
have made English literature at all times a true 
^and full expression of the people's life. They were 
in George Wither’s verse and Andrew Marvell’s 
satire ; in Butler’s Hudihras with a wide reach of 
wisdom in its wit that struck at everything insin- 
cere ; in Paradise Lost, that shapes an epic to 
maintain God’s love among the discord of disputes 
about predestination and free-will ; in Paradise 
Regained, with its calm burden of Rest in the Lord, 
enforcing faith and patience in the darkest times 
— dark even as the times seemed to religious men 
who looked at the court and country in 1671 — and 
in Samson Agonistes, which was added as a serm- 
tural example of such faith. In all work of the 
best writers there was the best life of the time 
engaged upon its most essential problems. John 
Bunyan’s FilgrMs Progress in 1678 and 1684 found 
its answer in the religious feeling to which it 
appealed, still strong throughout the body of the 
people. The masterpiece of John Dryden, Absalom 
ana Achitophel in 1681, and the poems that next 
followed, dealt altogether with those vital questions 
cf the day which pointed to the coming revolution. 

Strain for ingenious conceits had been an Italian 
fashion that spread to Spain and to France as well 
as to England. In all three countries it became 
laboured, and took the form called by Samuel 
Johnson ‘metaphysical,’ in the poetry of which 
John Donne in the reign of James I. was the 
favouiite writer.'- At the same time Marino in 
Italy and Gongora in Spain illustrated the same 
form of decay. Our days of Euphuism were repre- 


sented in Spain by the school of the ‘ Coiiceptistas,’ 
and those whom we may call our later Euphuists 
were represented by the school of ‘Cultos.’ In 
France reaction against this laboured extravagance 
had begun in the days when English royalists of 
the time of Charles I. were in political adversity 
and lived in Paris. They who afterwards in Eng- 
land were patrons of literature attended the salons 
of the Marquise de Rambouillet, and were in contact 
with the critics and the poets who prepared the 
way for the piedominance of France. Boileau, the 
master critic of this school, began his satires about 
the time of the Restoiation, and summed up his 
views in his Art Poitigue in 1673. A taste for 
criticism now spread ; even the small wits prided 
themselves on sense. Boileau lived until 1711. 
Critics who followed his teaching in the letter 
rather than the spirit swarmed about him and 
survived him. The period of Latin-English thus 
cmne in, when wi iters, to avoid the low associa- 
tion of ideas with homely words, sought their 
vocabulary from the Latin side of the language, 
and wrote sentences that they would never speak. 

Boileau opposed the strain of writers for extrava- 
gant conceits — wiiich he called the paste biilliants 
of Italy — ^by fixing attention on the simplicity that 
graced the highest art in Roman literature of the 
time of Augustus. Works of Virgil and Hoi ace 
were the models through which he would have 
nature to be studied. This was right counsel, but 
many misapplied it. In England they giew blind 
to the art of their own best writers who were not 
in obvious relation with the new French school. 
Deaf to the music of Chaucer and Spenser, they 
supposed that Waller, whose earliest veise was 
written in the reign of Chailes I., and w^ho died, 
aged eighty-two, in 1687, had been the first in 
England who wrote smooth verses and invented 
the right use of rhyme. Sir John Denham’s poem 
on the view fiom Cooper'' s Hill, first published in 
1643, was exaggerated into epic dignity. Dryden 
described it as a work that, ‘for the majesty of the 
style, is and ever mil be the exact standard of 

g ood miting.’ Dryden was then advocating the 
isuse of blank verse in our plays, and he used for 
a few years the rhymed couplets pi ef erred in 
France which found their way into the heroic play 
of the Restoration. These heroic plays, of which 
the first had been Davenant’s Siege of Rhodes, were 
sustained in popularity by Dryden himself with 
plays like his Tyrannic Love in 1669, and Conquest 
of Granada in 1670. They retained much of the 
extravagance against which, on behalf of good sense, 
Boileau made elsewhere successful war; and the 
Rehearsal, by the Duke of Buckingham and others, 
produced in 1671, was a builesque meant as a plea 
for good sense even in the theatre. The heroic plays 
passed into rheboiical tragedy, of which only two 
pieces by Otway, Venice Preserved and the Orphan, 
avoidingrqyal heroes, wei e distinguished by domestic 
pathos. But Charles II. left Otway to starve. 
The rhetorical tragedies became associated with an 
artificial stage delivery until the time of Garrick, 
who went straight to nature. In the comedy of 
the Restoration, Sir George Etheredge’s profligate 
young gentlemen, who call themselves men of 
sense and have no reason in their lives, reproduce 
with a light touch, a grace of gracelessness, the 
fashionable manners of the time. But Molibre, 
greater than Plautus or than Terence, had raised 
comedy in Paris to an intellectual supremacy that 
was felt by the best comic dramatists in England- 
Wycherley, whose four comedies were produced in 
the rei^ of Charles II. ; Congreve, whose plays 
were all written under William III. ; Sir John 
Vanbrugh, and Farquhar, who wrote also in the 
reign of Anne, learned from Molifere to put a larger 
life into their art as dramatists, and produce what 
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has been entitled the Prose Comedy of English 
Manners. 

Until nearly the end of the 18th century this 
French influence pie vailed. It was maintained by 
the just predominance of French liteiature, which 
had reached its Augustan age ; but this influence, 
like that of Italy, had in its strength an element of 
weakness that increased with years. In due time 
it was shaken oft* by one more great reaction, out 
of which came the forms of literature in the present 
day. 

The 18th century in English literature shows 
especially the course of thought between the Eng- 
lish Revolution of 1688, of which John Locke ex- 
pressed the true ideal, and the French Revolution 
of 1789, that sought to establish an ideal of true 
citizenship. It failed, but showed the way to a 
success much slower of attainment, towards which 
the English literature of the 19th century labours 
in every generation with more conscious resolve. 
The 18th century was not an age, as Carlyle^ once 
called it, ‘of shams and windy sentimentalities.’ 
There were plenty of these ; but the spirit of the 
centuiy lies really in the great reaction against 
them. Corruptions in that section of society 
which usually calls itself the World, that touched 
religion to the quick, and put formal conventiom^ in 
the place of truth, had stirred resentment. Pieire 
Bayle, in his Dtctionnaire Historique, implied in 
all his pictures of the lives of men a world with- 
out a God. A scepticism of earnest, honest minds 
grew up, that denied God becau'^-e it could see no 
truth in his priests. The corruption of society, 

f reater even in France than in England, great in 
oth coiuitries through the evil lives of men whose 
high social position made them leaders of the weak, 
made vice appear to be the sand upon which civilisa- 
tion had been built. Mandeville^s Fable of the Bees 
began, even in Queen Anne’s time, the satirical 
expression of this doctrine, which had its highest 
expression afterwards in France, through the writ- 
ings of Rousseau. First there was this growing 
conviction of wrong ; then followed in France the 
passionate desire for remedy. 

There arose in Queen Anne’s reign, from the 
genius of Daniel Defoe, the real beginnings of the 
modern newspaper and of the periodical essay. 
Newsletters, intended to give information to one 
side or other in the time of civil war, had already 
been published before the Commonwealth. After 
the Restoration, Sir Roger L’Estrange, having 
obtained for himself the ‘ sole privilege of printing 
and publishing all narratives, advertisements, 
mercurieSj intelligencers, diumals, and other books 
of public intelligence,’ produced in August 1663 the 
first number of his Fublie Intelligencer. When the 
plague drove the court to Oxford, he produced, in 
November 1665, the first number of his Oxford 
Gazette^ which became, when the court returned 
to London, the London Gazette, on the 5th of 
February 1666 (see Gazette). Other newspapeis 
arose, which expressed opinion indirectly by re- 
piesenting facts in the form most agreeable to 
their subscribers.^ Daniel Defoe, having been 
sent to Newgate in 1703 for an ironical pamphlet 
against passionate attacks on the Dissenters, 
began, after his liberation, his journal, the 
Review, of which the first number appeared on 
the 19th of February 1704, and which appeared 
in and after 1705 three times a week until June 
1713. This paper had two features which were 
new, and upon these the gi*owing power of English 
journalism at its best was based. Defoe aimed 
at exact truth, palatable or unpalatable, in 
his record of facts j and he joined to his record 
independent comment. Thus he became the 
founder of what is now known as ‘the leading 
article.’ He also added to his R&view a monthly 


supplement that dealt wholesomely with follies 
and fashions of society. The notion of this was 
developed afterwards by Richaid Steele when he 
established the Tatler in April 1709. Out of the 
Tatler came Steele and Addison’s Spectator, wdiich 
began on the 1st of Maich 1711, and opened the 
-way to many later eftbrts of the same kind to 
better and refine the ways of men. 

In the foundation also of the modem novel of 
real life, which displaced the Fiench romances of 
Gomberville, Calprenfede, and Madeleine de Scuderi, 
themselves due, as we have seen, to Spanish 
romances and Italian pastorals, Defoe led the way 
with his Robinson Crusoe in 1719. This did not 
profess to he a novel, hut was, like all following 
novels of Defoe, written in imitation of some other 
form of literature that had for its chief features a 
true record of experience of life. Defoe’s pictuie 
of a single man battling against circumstance, 
unflagging in the energetic use of his own re- 
sources, with unfailing trust in God, expressed 
so completely the new interest in the development 
of man, that Rousseau afterwards, in his Fmile, 
made Robinson Crusoe the fiist book to be put into 
the hands of the ideal pupil. As the movement 
towards larger assertion of individual and national 
life advanced in Germany, imitations of Robinson 
Crusoe weie so many as to form a group in litera- 
ture that became known as the Rohtnsonaden. 

Pope, under Queen Anne, followed the critical 
fashion of the time, and made his mark first in 1711, 
with an Essay on Criticism, which w^as writing about 
writing about writing. His Rape of the Loch, in 
1712-14, was, perhaps, the damtiest trifle ever 
written ; hut it was half-earnest play upon the idle- 
ness of fashion. Under George I. Pope earned 
money by translating Homer. But under George IT. 
he had grown with the growth of his time, and to 
the full extent of his powers he dealt in his Essay 
on Man, his Satires and Epistles, with the deeper 
questions of life, and felt with the w'orld about 
him that ‘ the proper study of mankind is man. ’ 
From the beginning of the reign of George II. our 
best literature expressed the growing interest in 
questions of the nature and the prospects of 
society. Swift, under Queen Anne, had followed 
the critical fashion of the time with his Battle of 
the Books, but joined to it the keen use of his wit 
in dealing with the dissensions about religion. 
That was in his Tale of a Tub. His other writings 
in Queen Anne’s reign belonged almost without/ 
exception to those controvei sies of the day that 
shaped the course of history, and to the labour to 
let light into the lives of men. Under George I. 
Swift was Dean of St Patrick’s, deep in politics of 
Ireland. At the end of that reign his Gullwer's: 
Travels ( 1726 ) expressed the meanness to which life 
and its aims had sunk, not morecontemptuou&lythan 
Gay’s Beggar^ s Opem (1728), and its sequel Folly, 
which placed highwaymen a little above, savages 
high above, the pollutions of a civilised society. 
In 1725 and 1726 Allan Ramsay’s Gentle Shepherd,. 
Thomson’s Winter, and Dyer’s Grongar Bui sent 
a healthy breath into our literature, the first sign 
of a renewed sense of the beauty of outward 
nature. Thomson completed his Seasons in 1730, 
showing, with distinct reference to the scepticism 
of the time, in the world that surrounds us, God, 
‘parent of good.’ Pope sought in his Essay on 
Man, in 1732-38, to reason against those who 
believed that man and nature replied ‘ No ’ to the 
question, ‘ Is there a just God ? ’ Butler’s Analogy 
was publishexi in 1736— an effort of sheer reasoning 
against the same creed of despair. 

The same controlling force was upon all forms of 
life It touched alike the pulpit and the stage. 
Garrick’s triumph as an actor was a triumph of 
. natural over conventional expression. ‘ If this 
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young fellow is right, we are all in the wrong,’ 
said the old actor Quin. Even as late as 1768 and 
1772, when Goldsmith’s comedies, the Good-natured 
Man and She Stoops to Conquer, were pioduced, 
conventional notions of dignity and traditions of 
false sentiment caused alarm in the breasts of 
managers. Sheridan’s Rivals in 1775, and School 
for Scandal in 1777, continued the emancipation 
of good wit fiom trammels of an artificial style. 
Collins’s poems, first collected in 1765, and Gray’s 
in 1768, foreshadowed, with exquisite ait, something 
of the new in the forms of the old. 

Good Samuel Richardson was with his time more 
fully than he knew when in his first novel, Pamela, 
in 1740, he asked his readers to care for the sorrows 
of a maid-servant. Henry Fielding in his novels 
painted life full of the spirit of the coming change, 
^ron afterwards described him as ‘the prose 
Homer of human nature.’ Fielding’s Tom Jones, 
published in 1749, is a great landmark on the way 
from the English Revolution of 1688 to the French 
Revolution of 1789. Nature reasserts herself in 
the fresh liveliness of Smollett’s novels, the last 
of them published in the year of his death, 1771. 
Fanny Burney’s Evelina and Cecilia followed in 
1778 and 1782 ; without breaking from the conven- 
tional, long- worded style, they were unconventional 
in substance. There was (g[uick, fresh observation, 
with a grace of wit in their invention and character- 
painting. They were followed at the banning of 
the 19th century by the works of Maria Eclgeworth 
and Jane Austen. 

Samuel Johnson died in 1784, after forty-seven 
years of life in London. In 1738, after his first 
year’s struggle witii poverty as a Grub Street 
author, he had published Ids London, a para 
phrase of Juvenal’s third satire. He won his 
way as a man of letteis, never rich, but always 
firm to his own sense of right, delighting in the 
society of men, strong in wit combats, deeply 
religious. By his character he first gave its right 
dignity to the position of the professional man 
of letters. His toast to the next insurrection of 
the blacks, and his interest in the negro Francis 
Barber, whom he took as a servant, educated and 
treated as a friend, in visible protest against the 
valuing of man by the colour of his skin, may stand 
among many evidences of Johnson’s j^art in the 
new sense of the fellowship of man. His Rambler, 
in 1750-52, following the Spectator in its aim, 
reduced to system the critical theory of the time, 
that sought for digniiy on the Latin side of English. 
But Johnson lived with his time and led his time, 
and the style of his Lives of the Poets, written in 
1779-81, is not that of the Rambler. When in 
1764, Goldsmith in his Traveller, which, according 
to its second title, was a ‘Prospect of Society,’ 
expressed the spirit of the time in mournful review 
of the nations of Euiope, it was his fiiend Johnson 
who added those last lines that spoke the lanmage 
of the 19th century, by showing that the solution 
of the great problems of life lies for each man 
within himSelf. Goldsmith’s Deserted Tillage, in 
1770, expanded a passage in the Traveller into a 
picture of depopulation caused by greed of wealth, 
and yet more strongly expressed the new sense of 
socm inequalities. It also combined a chaim 
of simplicity with what was really dignified and 

t raceful in the old style that was giving way 
efore impatience of formalism. The Vicar of 
Wakefield, in 1766, in substance and in manner a 
poet’s novel, expressed even more completely the 
advance of time. The transition from rhetorical 
foi*ms to a style founded directly upon nature is 
well marked in Goldsmith and in Cowper. They 
are on the way to Wordsworth. A strong spirit 
of freedom was in them. In her old age, the 
daughter of his friend Lord Clare described Gold- 


smith, whom she had known in her youth, as ‘a 
strong lepublican in principle, who Avould have been 
a very dangerous writer if he had lived to the time.s 
of the French Revolution. ’ 

In other forms of literature there was a cor- 
responding movement. David Hume, whose piiilo- 
sopliy raised honest questions which put more 
clearly and forcibly the doubts that startled a faith 
based only upon traditional opinion, completed his 
History of England in 1761. Begun as a histoiy of 
the Stuart times before the English Revolution, it 
became the fiist work in which the whole course of 
English history was told with an intellectual sense 
of sequence in the affairs of men. The first volume 
of Edward Gibbon’s Decline and Fall of the Roman 
Empire appeared iu 1776, the year of the death of 
David Hume. The last volume was published in 
1788, the year before the fall of the Bastille. The 
book \vas suggested by the sight of Rome in ruin. 
Its design Avas, in days w^hen modern states seemed 
tottering, to diaw from Rome a study of the causes 
of decay. The scepticism of the 18th centuiy w^as 
in Gibbon the more strongly marked by an elabo- 
rated pomp of words that contrasts with the philo- 
sophic cahii and simplicity of David Hume. The 
year of the first volume of Gibbon’s great Avork 
Avas the year also of the publication of Adam 
Smith’s Wealth of Nations, crowm to an arcli 
formed by a spries of studies on the natui-e of 
society and on the grounds of its Avell-heing, that 
had its spring in the days of Charles II. from Sir 
William Petty, and passed through Locke’s second 
Essay on Clvd Government to Adam Smith. The 
first volume of Blackstone’s Commentaries on the 
Laws of England appeared in 1764, and Jeremy 
Bentham began his career as a political economist 
Avith A Fragment on Government, being a critique 
on Blachston^s Commentaries, published in the 
same year as the Wealth of Nations (1776), the 
year in AA’liich Malthus was bom. Thenceforward 
the study Avas continuous, though the social system 
it contemplated Avas just about to be transformed. 

The year of the publication of the Wealth of 
Nations Avas the yeai also of the Declaiation of 
Independence on the 4th of July by the English 
American colonies, which on the following QWi of 
September Avere fiist termed by Congress the United 
States. When the political action of this country 
made such an issue likely, the eloquence of Buike 
Avas spent in the endeavour to avert the revolution. 
The colonists Avould not bear taxation for imperial 
purposes Avithout representation. The English 
gOA^ernment maintained the right to tax. ‘ Assert 
the right,’ said Burke, ‘but do not use it.’ That 
was, in brief, the policy of the Rockingham adminis- 
tiation Avhich Buike inspiied, and in association 
with which he began to devote liis mind to the great 
questions that touched the destiny of nations. 
The American Declaration of Independence gave 
to the world another England in the New World 
as an independent ciAdlising power. It was one 
result in the long process of evolution that has 
quickened the development of the whole race of 
man. If Burke, who seemed to be a friend to the 
Americans, was a bitter opponent of the French, it 
was because his Conservative mind, Liberal in its 
tendencies, sought to avert in one case the revolu- 
tion that he dreaded, and sought in the other case 
to suppress a revolution that liad broken out, and 
might possibly involve a struggle to secure great 
change py violence in his OAvn country. 

The thin volume published at Kilmarnock in 
1786 revealed to the world in Robert Bums a 
lyrical poet and satirist of the first order, Avho 
found time later, amid the troubles of a short and 
stormy life, to fashion from his heart such loA^e- 
songs as the world had never heard. William 
Cowper in his Task (published in 1784) said of the 
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towers of the Bastille that there was not an 
English heart that would not leap to hear that 
they were fallen. When they fell hearts of young 
poets in England did leap. William Wordsworth 
— then a youth of nineteen — conceived the high 
ideal that was sought by many who set loose the 
passions of the ignorant, and ho^ed within the life- 
time of a generation to lift to its full height the 
race of man. He found his way to France, even 
took some part in the work of revolution ; grieved 
over its failure, because liis young spirit had seen 
heaven where Edmund Burke sawhell : the younger 
and the older man being alike sincere, alike 
inevitably drawn by bias of their minds to their 
appointed sides in the great controversy. The 
failure of the revolution did not fill Wordsworth 
with despair. While still cheiishing his aspira- 
tion towards what Tennyson afterwards called a 
‘ crowning race of man,’ he came to feel that the 
way to such a race was long, since no state could 
be better than the citizens of which it is composed. 
But with unbroken hope he set himself to teach 
through veise the strength that grows out of the 
simple lives of men. 

Thomas Campbell’s Pleasures of Hajpe^ in the last 
year but one of the 18th century, was a testament 
of hope left by the 18th century to the 19th. 
Wordsworth’s Excursion in 1814, the year before 
Waterloo, was a poetical foreshadowing of the 
work of individual development into which the 
19th century should grow. In its own time it was 
little understood- The tumult of the revolutionary 
spirit was in Byron ; its pure ideal was in Shelley ; 
its practical outcome was in Wordsworth ; and a 
breath of health passed wherever Walter Scott’s 
novels were read. Open expression of the reaction 
against Latin-Eiiglish and the diction encouraged 
by the peiiod of French influence was in Words- 
worth’s defence by preface and appendix of the 
style of the Lyrical Ballads, first published in 
1798. He argued, and he acted upon his belief, 
that there is no separate book language ; that the 
best thoughts are best expressed in a selection of 
the words in ordinary use. Again and again he 
laid stress on the word ‘selection.’ He was mis- 
apprehended, and gave some little cause for mis- 
apprehension hy a defiant use in his poems of words 
and phrases which his better judgment, when the 
critical war was over and his cause had triumphed, 
led him afterwards to alter. 

The impulse out of which Scott’s poetry and 
Scott’s novels giew it is usual to term Romanticism, 
as its most essential element was a revolt from the 
severity of classical form alike in choice and treat- 
ment of subjects for poetic expiession. It was a 
revolt towards a more emotional and fearless 
expression of the relations of the human soul to 
the mystery and romance of the world around it. 
The vivid directness and imaginative power of 
Percy’s Ballads (1766) gave a rude shock to the 
dull didactics of the 18tn century, and the imita- 
tive work of the young Chatterton also revealed 
what influence our earlier poetry could effect upon 
a capable imagination. Cowper and Burns revealed 
the capacity for poetic expression of simple, natm-al 
language, and the earliest creations of Blake’s 
strange spiritual genius foreshadowed a romantic 
revival in literature and art, which was to give us 
in the poetry of Coleridge, Shelley, Keats, and 
Rossetti almost the greatest poetic triumphs of 
the next century. Scott’s romance was a direct 
issue of romanticism, and a host of imitators, 
under the mighty spell of the same impulses that 
made our greatest novelist, carried reverence for 
the past to strange ends in literature, art, and even 
religion. Charles Lamb turned 17 th -century models 
to the best use, and disclosed the riches of the 
earlier drama. Not the least gain has been that 


levival of interest in English liteiatuie and language, 
which has revolutionised the modern study of our 
tongue and created anew an audience for Chaucer, 
for the lesser Elizabethans, and even, as time 
went on, for Gawain and the Green Knight, for The 
Owl and the Nightingale, and for Cynewulf. Eng- 
lishmen have awoke to the fact that they possess 
a native literature infinitely licher in quality and 
larger in quantity than any people in the world. 

The past was studied and the future battled for 
with independent energy. Above all things truth 
must be found. History stood more and luoie 
pledged to an accurate inquiry into the trust- 
worthiness of all its facts. Eveiy statement must 
be traced to its original authority ; tliat ascei tained, 
let each man reason on it as he would . Greek history 
was restudied hy Grote and Thiilwall ; Roman, 
hy Merivale ; the history of the Jews and of Latin 
Christianity by Milman ; the history of England 
by Macaul^, Freeman, Stubbs, Fronde, Biewer, 
Gardiner, Green. Buckle and Leckie studied 
history and theorised upon it. The Edinburgh 
Bemew { 1802) and the Quarterly ( 1 809) inaugurated 
a new era of criticism. Science made wqndeiful 
advance both in knowledge and in its application, 
as Francis Bacon would have it applied, to enlarge- 
ment of the dominion of man. It not only abounded 
in results of accurate lesearch, hut developed a 
large power of geneialisation founded upon i)atient 
experiment, hy Avhich especially Charles Larwin 
influenced I9th-centuiy thought. 

In chinch questions theie was the same advance 
of fearlessness in the inquiry after truth, and the 
same stienuous endeavour to make truth bear 
fruit within the lives of men. Every tendency of 
religious thought had its faithful representative 
in Whately, Keble, Pusey, Newman, Dr Arnold, 
Maurice, Dean Stanley, Canon Liddon, Dr Mar- 
tineau, and many more. The periodical press 
opened a free plain for ready encounter of all forms 
of thought in honest grapple with each other. 
George Henry Lewes in 1865 established the Pmt- 
nightly Beview for the free conflict of opposite 
opinions within the lists of a single journal. This 
good example was followed promptly, in 1 866, hy 
the establishment of the Contemporary Bemew; 
and the Nineteenth Century appealed in 1877. 
With the increase of reading power, the novel 
of the 19th century took the place occupied^ in 
the 16th bv the diama. Women among the novelists 
came to the front in literature as earnest helpers 
to a better day, and novels came to be used for 
study of the deepest problems of the time. Mis 
Somerville in science, Mis Browning in poetry, the 
Brontes and Geoige Eliot in fiction, marked the 
advance from days when, with few exceptions, 
only men took part in the mind-labour of successive 
generations. The civilising power of the highest 
literature was diffused by the eneigies of vigoious 
and earnest men, William and Robert Chambeis, 
Charles Knight, and others. Side by side with the 
fiee litexatme of England, a sister literature has 
grown in America which adds its forces to our own. 
The volume of the mighty stream of English litera- 
ture has increased into an expanse that can he 
shown here by no more than a vague suggestion of 
its bieadth and the direction of its flow. Our last 
great period in English literature is marked espe- 
cially by the variety of foims in which all wiiters 
who obtained a large hearing dwell on individual 
fidelity to duty, in a life that is sincere and simple, 
as the one way to the highest possible for man. It 
was so in all the writings oi Thomas Carlyle, of 
Dickens, of Tliackeray, of George Eliot, of Matthew 
Arnold, and of Robert Louis Stevenson. It was 
so in Alfred Tennyson, whose Idylls of the King 
figure King Arthur throughout as Conscience, the 
king within the human breast. It was so in all 
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the writings of Robert Browning, who wains by 
many forms of dramatic expiession against the 
vague ideal : and who represents the poet in 
his highest utterances, as he is throughout all 
literature, the voice of the worker when he feels 
most deeply the meaning of his work. 

Tennyson’s death left English literature in a 
headless state. But new forces were at work 
among the survivors — Meredith and Swinburne, 
Hardy and Biidges— and amidst the uncomfortable 
artihciality of the fin de sUcle time new prophets 
weie arising who became dominant a little later. 
Technique was studied. Fiench, Russian, Irish, 
and Norwegian influences were felt in novel, short 
story, poetry, and drama. The war of science and 
leligion drew towards its close. Evolution in its 
triumph was transformed. Through Butler and 
Nietzsche and Bergson the individual was related 
anew to the race and to the activity of the universe 
Psychologists explored the hidden regions of his 
mind. Instincts oecame better known, less feared, 
and more respected. Man, like the universe, was 
found to be less simple that the old orthodoxies 
had chosen to think. Meanwhile, the humanitarian 
movement was ripening in democracy and social 
conscience. The consequences in literatui e of these 
changes in the spirit of the time aie manifold. 

American hterature is dealt with under United 
States, and there are paragraphs under Australia and 
‘Canada on the literature of those great British dominions. 
Scottish literature is treated at Scotland. There are 
separate articles on Biography, the Drama, Letters, 
Novels, Newspapers, Periodicals, Poetry, Roman- 
ticism; and the subject of English literature may be 
further studied in the articles devoted to the several 
authors named above, and to many others whom in such 
a sketch it is impossible to include. 

See Thomas Warton*s History of English Poetry (1774- 
78 ; new ed, 4 vols. 1872) ; J. Payne Collier’s History of 
Dramatic Poetry (3 vols. 1831; revised and enlarged, 
1879 ) ; Henry Hallam’s Introduction to the Literature 
of Europe in the Fifteenth, Sixteenth, and Seventeenth 
Centuries (4 vols. 1837-39) ; Thomas IVright’s Biogi'aphia 
Britannica Literaria (vol. i. Anglo-Saxon Period, 1842; 
vol. li. Anglo-Norman Period, 1849 ) ; George Lillie Craik’s 
Sketches of the History of Literature and Learning 
in England (1844-45), expanded in 1861 into a Com- 
pendious History of English Literature and the English 
Language ; S. A. Allibone’s Dictionary of English and 
American Literature (3 vols. Phila. 1859-71); Thomas 
Arnold’s Manual of English Literature ( 1862) ; Hippolyte 
Tame’s Histoire de la Idttirature Anglaise (4 vols. 1863- 
0*4 ; translated by H. van Laun, 1871 ) ; William Minto’s 
Manual of Eiiglish Prose Literature {IST^) ; A. W. Ward’s 
History of English Dramatic Literature to the Death of 
Queen Anne ( 2 vols. 1875 ) ; Henry Morley’s First Sketch of 
English Literature ( 1878 ; enlarged in 1886 ), and English 
Writers (10 vols. 1887-94) ; Stopford Brooke’s Primer of 
English Literature (1880) ; Richard Wulcker’s Gmindriss 
zur Geschichte der angels'dchsischen Litteratur (1885); 
Bernhard ten Brink’s Geschichte der enylisclien Litteratur 
(1877-88 ; trans. 1883-94) ; Bierbaum’s manual of English 
literature (1883) ; Schofield, English Literature from the 
Norman Conquest to Chaucer (1906) ; The Cambridge 
History of English Literature, edited by Ward and Waller 
(1907 et seq.); Perry’s English Literature in the 18th 
Century (New York, 1883) ; Hettner’s Englische Littera- 
tur (6th ed. 1894); Korting’s Geschichte der englischen 
Litteratur (1887); Scherer’s Essays on English Litera- 
ture (trans. 1892) ; Leslie Stephen’s Hours in a library 
(1874; new ed. 1892); Stopford Brooke’s History of 
Early English Literature to the Accession of King Alfred 
(2 vols. 1892) ; George Saintsbu^'s Elizabethan Litera- 
ture (1888), Specimens of English Prose (1885), Seven- 
teenth-century Lyrics (1892), Essays in English Litera- 
ture (1891), and Nineteenth-century Lite^'ature (1896); 
Gosse’s From Shakespeare to Pope (1886), Literature 
of the Eighteenth Centu/ry (1889), and Jacobean Poets 

ra ; Henry Morley’s Library of English iMerature 
s. 1876-82) ; Chambers’s Cyclopaedia of English 
Literature (2 vols. 1842; new ed. 3 vols. 1901-3); 
Ward’s English Poets (vols. i. to iv, 1880 ; voL v. 1918) ; 
Craik’s English Prose Selections (4 vols. 1892-94) ; Cour- 


thope’s History of English Poetry (1895-1910) ; Garnett 
and Gosse, English Literature: an Illustrated JRecord 
(4 vols. 1903-4); the ‘Handbooks of English Literature,’ 
edited by Hales, and including The Age Pope by Dennis 
(1894), The Age of Dryden by Garnett (1896), and The 
Age of Wordsworth by Herford (1897); Jusserand’s The 
English Novel in the Time of Shakespeare ( trans. 1888 ), and 
Literary History of the English People (trans. 1895, ct seq.). 

English River, (l) an estuary on tlie west 
side of Delagoa Bay ; (2) another name for the 
Churchill River (q.v.). 

Englishry* With the Norman conqueiois of 
England, ‘Engiishiy,* like ‘Jewry,’ -was a term of 
contempt. In cases of murder, the hundred was 
punished, unless it could make a ‘ presentment of 
Eiiglishiy,’ showing that the person slain belonged 
to the conquered race; and this invidious race- 
pi ivilege w^as not abolished till the leign of 
Edward III. 

Engrailed, a line composed of semi-circular 
Indents. See Heraldry. 

Engraving, in the strictest sense of the word, 
is the art of scratching or incising marks or figures 
upon tablets of any hard substance. Ceitain forms 
of the art — such as decorative engraving for 
purely ornamental purposes upon metal, engraved 
writing upon tablets for the purpose of lecord, 
gem-engraving for the production of signets, cameo- 
engraving, &c.— are of extreme antiquity. But, 
in its more especial and restricted sense, the 
word engraving is understood to designate the 
cutting or incising of designs upon metal plates 
or blocks of wood, for the purpose of printing 
impressions from them in ink upon paper, or other 
similar substance. Engravings of this sort are 
divided into the two broad classes of engi*avings on 
metal, in which the lines to be printed are sunk or 
incised, and engravings on wood, in wliich the lines 
to be printed appear in relief, the wood between them 
being cut away. In the former the plate, having 
been inked and wiped on the surface, retains the 
ink only in its hmlowed lines, from which it is 
conveyed to the pa];>er by the piessure of the print- 
ing-press ; whereas in the latter only the elevated 
portion of the surface of the block is inked by 
means of a roller, and being subjected to the press, 
it prints as a raised type, [ Wood-engraying is 
fully described under its specific heading ; here 
we Seal only with Engraving upon Metal. ] 

I The metal most commonly used for engraving 
has been copper; but during the 19th century 
steel came to'be largely employed on account of its 
hardness, which enables it to lesist the w'eai of 
printing, and to thiow off a far largei number 
of unimpaired impressions than could possibly be 
obtained from a copper plate. Steel, however, is 
less readily engraved upon than copper, and so is 
apt to yield a less free and artistic lesult ; and, by 
means of a modern discovery, the surfaces of copper 
plates can now be piotected by an extiemely thin 
coating of steel deposited by galvanic action, which 
enables them to yield a laige number of excellent 
impressions without being worn. Zinc plates have 
also been employed to some extent for etchings, 
especially by Seymour Haden, a ver^^ eminent 
‘painter-etcher,’ who liked the ‘fat,’ picturesque, 
and varied line which this metal yields when bitten 
by the acid. 

The earliest of the impressions taken from en- 
graved plates are those most valued by connoisseurs, 
on account of their sharpness, clearness, and rich- 
ness, qualities which are gradually lost as the 
surface of the metal becomes worn by repeated 
I printing. The term ‘working proofs’ inaicates 
tnal impressions printed by engravers for their own 
use, to test the state of their work during its pro- 
gress. ‘Artist’s proofs’ are those hearing the 
signature of the painter or engraver, or of both. 
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which is held to i>uarantee the quality of the im- 
pression. ‘Remark proofs’ have a small design 
etched in the niaigin of the plates. ‘ Proofs before 
letters’ are those thrown off before the printed 
titling, &c. has been added; and ‘open letter 
proofs ’ are those in which the letters of the title 
are in outline. 

THE PROCESSES OF ENGRAVING ON METAL. 

Liiie-engramrig. — The chief instrument of the 
line-engraver is the burin or graver, a small bar of 
steel, usually in the form of a quadrangular prism, 
pointed at one end, and with the other fixed in a 
rounded wooden handle. This instrument is held 
between the engraver s forefinger and thumb, which 
direct the motion of the point as it is pushed forward 
by the pressure of the palm of the hand on the j 
wooden handle, and incises, upon^ the plate of i 
polished metal placed beneath it, a line proportion- j 
ate in breadth and depth to the amount of pressure 
used and the angle at which the point is applied, 
the metal being nfted clean out of the furrow in a 
long stiip or shaving. In tliis manner the design 
is inscribed upon the plate : and, in printing, the 
plate is inked, its smooth surface is then wiped 
clean, so as to leave the ink remaining only in the 
incised lines, from which it is removed to paper by . 
being passed through the printing-press. 

Etching . — In this process a polished metal plate 
is coated with a thin transparent surface or ‘ ground ’ 
impervious to the action of acid. For this purpose 
a composition of white wax, gum-mastic, and 
asphaltum is usually employed, inclosed in a ball of 
silk. When this ball is applied to the heated 
surface of the plate, the ground melts and exudes 
through the cloth, and is spread evenly over the 
metal by means of a pad of cotton-wool covered 
with silk, termed a ‘dabber.’ The plate is then 
exposed to the smoke of wax tapers till it becomes 
of a unifonn black colour, which enables the 
etched line, disclosing the shining metal, to 
be visible on its surface. Upon this plate, so 
prepared, the design is dravm with an ‘etching- 
needle,’ a sharp steel point fitted in a handle, 
and held like a pencil in the artist’s hand. 
This needle removes the impervious ground where 
it is applied, disclosing lines of the bare metal, 
which are ready to be acted upon by the acid. 
The back of the plate having been protected by 
an application of Brunswick black, it is placed 
in the ‘ acid-bath,’ a flat tray filled with a mordant, 
usually composed of nitric acid diluted with an 
equal volume of water, which attacks and corrodes 
the metal in the lines that have been exposed to 
its action by the needle. After sufficient time has 
been allowed for the palest lines of the subject to 
be bitten, the plate is removed from the bath ; 
these lines are covered with a ‘ stopping-out 
varnish’ of Brunswick- black, applied with a brush, 
which protects them from further action of the 
acid ; and the plate is returned to the bath, which 
attacks the lines still exposed. This process is 
repeated as often as necessaiy to produce the 
desired variety in depth of the various lines of the 
design. When the biting is completed, the plate 
is finally removed from the bath, the ‘ ground ’ is 
cleaned off by means of turpentine, and the design 
appeal’s incised on the metal. The plate is then 
inked and printed in a manner similar to that 
employed in a plate engraved with the burin, those 
lines which have been longest exposed to the acid 
printing darkest, as they are the deepest and 
retain most ink. Much also can be done towards 
obtaining an artistic result by leaving a small 
coating of the ink on certain parts of ^e smooth 
surface of the plate, this film of ink printing as a 
delicate tint. If it should be found that the lines 
are too shallow, the plate may be regrounded by 


means of a i oiler charged with the ‘ground ’ being 
passed over the plate. This coats the level surface 
with the impervious ‘ giound,’ but leaves the incised 
lines free, so that they may be again subjected to 
the action of the acid in the bath. 

Duiing modern times various new methods of 
etching, and modifications of the process de&cril)ed 
above, have been introduced. These will he found 
cleaily and fully described in P. G. Hamerton’s 
Etcher's Handbook. In particular, a process for 
drawing the subject while the plate is exposed to 
the acid was invented and much employed by 
Seymour Haden. He prepared the metal plate as 
above, and placed it in a shallow hath filled with 
a mordant composed of hydrochloric acid, chlorate 
of potash, and water. The subject is then diawn 
with the needle, the lines intended to be darkest 
being those first laid, so as to he longest exposed 
to the action of the acid. 

It should be noticed that, while the early line- 
engravers worked with the burin alone, etching is. 
combined with burin-work in most modern line- 
engravings; the subject being nsuaUy sketched 
with the etching-needle and bitten with acid, and 
the freer portions of foliage, &c. being also executed 
in a similar manner. ‘ Dry-point * is frequently 
employed in finishing the more^ delicate portions 
of line-engravings. The dry-point is an etching- 
needle sharpened in a particular way, and em- 
ployed to scratch lines upon the bare metal., 
Unlike the burin, it does not cut a clean furrow 
out of the plate, but tliiows up the metal that it 
displaces in a ridge or ‘bur,’ which in printing 
yields a rich velvety blackness. When employed 
as an adjunct to line-engraving, this ‘bur’ is 
removed with the ‘ scraper ; ’ and so treated, drj’’- 
point yields an extremely delicate line, very useful 
in finishing line-engravings and etchings. A 
‘ruling-machine’ is also employed in producing 
the paiallel lines representing fiat skies in line- 
engravings. 

Soft-ground EtcMng . — The metal plate is coated 
with ordinary etching-ground mixed with tallow„ 
and 2, sheet of thin paper, with a ceriain degree of 
grain or texture in it, is stretched over the plate. 
The design is then drawn upon the upper surface 
of this paper with a hard black-lead ^ncil. On 
the paper being removed, it carries off adhering 
to its lower surface a portion of the etching-gi'ound 
where pressure has been applied by the pencil- 
lines, exposing the metal or the plate, which is 
then bitten with acid, cleaned, and printed from, 
in the same manner as an ordinary etching. The 
impressions yielded by this process resemble a 
pencil-drawing or a lithogi*aph. 

Mezzotint-engraving . — This method differs from 
all other processes of metal engraving in that, 
while other engravers work from light to shade, 
and each line which they draw prints as a dark, 
the mezzotinter works from dark to light, and each 
touch which he adds to his plate prints as a light. 
Mezzotint-plates are prepared by the action of a 
kind of chisel, termed/ a ‘ cradle ’ or ‘ rocking- tool,’ 
which passing over its surface roughens it, raising 
a * bur ^ of innumerable small metal points, so that 
if the plate were then inked and prmted it would 
yield an impression of a uniform black. The 
engraver, having traced his subject on the plate, 
proceeds to smooth the surface by removing the 
‘bur’ with a scraper, in proportion as he wishes 
to introduce light into his dfesign ; the hur being 
left untouched in the darkest Siiadows, partially 
removed in the half-lights, and wholly cleaned 
away in the high lights, in which the surface is 
perfectly smoothed, and brought to a high polish 
by means of the ‘ burnisher. ’ In modern mezzotint- 
plates, etching and work in stipple are frequently 
introduced, in a mistaken effort to obviate that 
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softness and in definiteness which is a characteristic 
of this method. 

AqiLCitint’engraving. — In this process the polphed 
metal plate is coveied with a solution of lesinous 
gum dissolved in spirits of wine. The spii it evapoi - 
ates, leaving the resin deposited in minute granula- 
tions on the metal surface. The design is then 
transferred to the metal, and the plate is bitten 
in a hath of diluted nitric acid, which corrodes the 
portions left exposed between the grains of resin. 
The darkest paits of the design are longest exposed 
to the action of the mordant, the lighter parts 
being successively protected by a series of ‘ stop- 
pings-out,‘ consisting of oxide of bismuth and 
turpentine varnish applied with a brush in a 
manner similar to that employed in the ‘ stopping- 
out ’ of an ordinary etchmg. The impressions pro- 
duced resemble those yielded by mezzotint, both 
processes working by ^ctces and not by Imes. 

Chalh or Supple 'Engraving . — The metal plate is 
coated with an ordinary etching-gi-ound, and the 
subject is drawn upon it by means of a succession 
of small dots produced by the point of the etching- 
needle. The plate is then bitten in the usual way 
with acid, which corrodes the metal at the points 
uncovered by the needle ; and it is afterwards 
finished by dots, applied with the point of the 
etching-needle or burin on the bare metal. 

Mechanical and Photographic Process, — ^Engrav- 
ing in recent times has suffered much from the 
rivalry of photographic and mechanical substitutes. 
The most important of these is known as photo- 
gravure or heliogravure. The beauty of the work 

reduced by means of this process, in the repro- 

uction of paintings, of dramngs in monochrome 
made for the purpose, and of photographs direct 
from nature, has raised it to a position in w^hich 
it bids fair, at no very distant date, to supersede 
engraving altogether; except in so far as the burin 
is used to touch up and finish the plates so pro- 
duced. The processes employed will be described 
under PHOTOGRAVURE. 

A photo-mechanical process which is much 
used in the leproduction of the plates of the older 
engravers and etchers, and in the production of 
in^glio etched plates from pen drawings, has been 
carried to great perfection, some of the work pio- 
duced by Amand-Durand of Paris being quite equal 
to the finest hand etchings. A positive ^lotograph 
is taken of the drawing or en^aving to be repro- 
duced (i.e. the lines are bla^, the whites clear 
glass) ; this is placed over a copper plate coated 
with a bituminous varnish, and exposed to the 
light. Where the lines of the photograph have 
protected the vainish from the light it remains 
soluble, but where the light has aftected it through 
the glass it becomes insoluble. The varnish may 
then be dissolved from the lines, and the copper 
exposed exactly as if the etching-point had been 
used to make the drawing on an etching-ground. 
It is then etched in the usual manner, as already 
described, and finally touched up and improved 
with the graver. 

There are many other mechanical and photo- 
graphic processes of engiaving, especially for the 
production of relief blocks, but their connection 
with engraving is remote. Such of them as aie 
not well enough known by their distinctive names 
will be dealt with under Illustration. 

HISTORY OF ENGRAVING ON METAL. 

Line-engraving . — The practice of engraving metal 
plates, for the purpose of punting impressions from 
them with ink upon paper, or^inated with the 
German and Italian goldsmiths about the middle 
of the 15th century. The goldsmiths were accus- 
tomed to take proofs of the metal objects which they 
decorated with engraved designs, iu order to test 


the progress of their work; and these nielli (see 
Niello), or decorated plates of metal, in which the 
hollows weie finally to be filled in with a black 
enauiel, supplied the nece-ssaiy hint as to the pos- 
sibility ot punting fioni eiigiaved surfaces. The 
long-ciedibed as^sertion of Vasau that the ait of 
printing from engiaved plates was invented and put 
into practice by Toiiiniaso Fiiiigueiia, a Florentine 
goldsmith in 1460, is not in accoi dance with ascer- 
tained fact. It IS inipossilde to fix either date or 
discoverer of the printing piocess with any such 
precision. Finigneira was, however, a most im- 
portant pioneer in the budding art, and the 7 iiello 
pax he executed for the church of San Giovanni 
in Florence, now preserved in the IJffizi Gallery, 
and the unique impression from it in the Biblio- 
thbque Nationals, Paris, will ever remain tIle^ 
most precious memorials of engraving. 

Among the very earliest Italian prints are a series 
of ten engiavings, known as the larger Vienna 
Passion, unique examples of winch aie m the 
Albertina Collection in Vienna, and the Monte 
Santo de Dio ( 1477 ) printed book in which engrav- 
ings were used. These are the woik of Antonio 
Bettini. The celebrated edition of Dante, with 
illustiations by Botticelli, follows in 1481. These 
are said to be engraved by BaUlini, a somewhat 
obscure ascription. Among other early Italian 
line-engravers were Antonio del Pollajuolo ( 1429- 
98), who executed a few very scarce piints, showing 
that command of the figure for which he waa 
celebrated as a painter; Ilobetta (c. 1510), whose 
works are excellent in design, though poor in 
technique; and Andrea Mantegna (1431-1506), 
whose productions are distinguished by an impres- 
sive gravity and by a dignified classical feeling. 
Most of these engravers were themselves painters, 
and engraved from their own designs ; but in Mare 
Antonio Raimondi (c. 1488 -c. 1530) we have an en- 
graver in the modem sense, engaged in reproducing 
the works of other artists. He is mainly known 
by his noble transcripts of the works of Raphael, 
in which he was aided by the master himself, 
who sometimes corrected his outlines upon the 
copper. Among the modern line-engraveis of 
Italy may be named John Volpato (1730-1803), 
kno\vn chiefly by his ‘ School of Athens ’ and other 
plates after Raphael; Raphael Morghen (1758- 
1833), whose most famous plate reproduces Leon- 
ardo’s ‘Last Supper,’ though a finer work is his 
rendering of Van Dyck’s portrait of Francesco de* 
Moncada; Paul Toschi (1788-1854), celebrated tor 
his transcripts of the frescoes by Correggio at 
Parma; and Louis Calarnatta (1802-69), vlia 
worked much after Ingres. 

Among the productions of the North we find an 
example of line-engraving upon metal earlier iu 
date than any afforded by the schools of Italy. 
This is a ‘ Flagellation,’ forming part of a Passional 
series, dated 1446, a work attributed to an engraver 
of Upper Germany. Among the other early Ger- 
man engi'avers are ‘ The Master of 1464 or of the 
Banderoles’ and ‘The Master of 1466 or of the 
Initials (Jr, But it is in Martin Schongauer 
(C.1420-C.1488) that we find the first really able 
and accomplished master of the German school. 
His admirable works — very quaint, and full of the 
richest decorative feeling— are extremely scarce, 
but they may be studied in the excellent fac-similes 
executed by M. Amand-Durand of Paris. Along 
with Schongauer may also be named Israel von 
Mecken^n (c. 1480-1503), another prolific and ex- 
cellent engraver. In Albert Diirer (1471-1528), 
however, we have the great master of the German 
school, alike in the admirably accomplished technigm 
of his plates, in their nobility of design, power 
of draughtsmanship, and expressions! qualities. 
Not far beneatli him must be ranked Lucas van 
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Leyden (1494-1533), a productive and talented 
workman with the burin, though he was inspired 
by a less lofty and profound imagination, and dealt 
with homelier subjects than his great contempo- 
rary. At the early age of fourteen he had already 
produced several very accomplished plates, and he 
worked unceasingly, both as painter and engraver, 
till his death at the age of forty. Under the influ- 
ence of Diirei’, there sprang up a school of engravers 
working after their own designs. These men, dis- 
tinguished by a dexterous use of the burin, and by 
very considerable invention and decorative skill, 
are known, from the small size of their plates, as 
‘The Little Masters.’ They include Albert Alt- 
dorfer (c. 1488-1538), Jacob Binck (c. 1490-1569), 
Hans Sebald Beham (1500-50), Bartel Beham 
( 1502-40 ), Heinrich Aldegrever ( 1502-C.1555), Georg 
Pencz (c. 1500-50), and Hans Brosamer (c. 1485- 
1552). In the end of the 16th century a notable 
school of line-engravers arose in Holland, among 
the members of which Henry Goltzius (1558- 
1617) produced portrait-engravings of extreme 
delicacy and finish, and Henry Hondius (c.l573- 
C.1662) is also favourably known for plates of a 
similar class ; while Schelte Bolswert (born c. 1586), 
Paul Pontius (c. 1596), Lucas Vosterman (c. 1580), 
Peter de Jode (1606-60), and others were members 
of a school which owed its rise to the influence of 
Rubens. Among the more modern German line- 
engravers are Johann Georg Wille (1715-1807), 
Georg Friedrich Schmidt (1712-75), and Johann 
Christian Friedrich Wilhelm Muller (1783-1816), 
known by his fine rendering of the ‘ Madonna di 
San Sisto;’ all of whom worked for a time in 
France. 

In France some of the earliest line-engravings 
are the illusti*ations to a book by Breydenbach, 
published at Lyons in 1488, and reproducing wood- 
cut views published at Mainz two years pre- 
viously. NoSl Gamier (working up till 1540) is 
known by his ccmies from the German engravers ; 
but in Jean Duvet (1485-1561) France first 
possessed an engraver of real ability. Consider- 
ably influenced by Mantegna, he produced his 
‘ Martyrdom of St Sebastian,’ and his series of 
< The Apocalypse ’ and of ‘ The Amours of Henry 
II.,’ works of considerable inventive power. He 
was followed by Claude Corneille (c. 1550), Jean de 
Gourmont (c.l550), Jean Cousin ( 1501 -c. 1589), 
Pierre Woeiriot (1532), and Etienne Delaune (1519- 
83), an able engraver who worked after Cousin, 
and is also known by his graceful hunting subjects 
and by his series of ‘The Sciences’ and the ‘Twelve 
Months.’ From such men we pass to the school of 
Fontainebleau, formed by Rosso and Primaticcio, of 
which, among the engravers, the most celebrated 
are Antonio Fantuzzi de Trento (1508-C.1550), 
Leonard Tiry (working 1540-65), Rene Boyvin 
( 1530 -c. 1598 ) ; and Guido Ruggieri ( working albout 
1570), Thomas de Leu (c. 1560-1 61 2i^, and Leonard 
Gaultier (c. 1552-1641) may be named as good 
engravers of poi traits, leading the way to the 
great school of French portrait-engravers in line 
of the 17th century, who carried the art to the 
utmost conceivable perfection of which their aiirig 
and method admitted. Among these are Claude 
Mellan (1598-1688); Robert Nanteuil (c. 1623-78), 
one of the most spirited and manly engravers of 
that or of any time; Jean Morin (c.l600-c.l666); 
Gerard Edelinck ( c. 1640-1707 ), a native of Antwerp, 
summoned to France by Colbert ; Gerard Andran 
(1640-1703), the most able draughtsman of the 
school, ^ who largely employed etching in combina- 
tion with his burin- work; and Antoine Masson 
(1636-1700).^ The line-engravers of this period are 
seen at their highest in their portrait-subjects, 
which are delighfelly spirited and intelligent in 
handling, and — being frequently, as was usually 


the case with Nanteuil’s work, done ad vivum, or 
from the engraver’s own drawing made from the life 
— ^possess the highest interest and authenticity as 
direct and origin^ portraits. Following these men 
come a group of portrait-engravers who were more 
exclusively employed in rendeiing the works of 
painters, and whose work, absolutely skilful and 
accomplished as it was, rendering details and repro- 
ducing textuies with unexampled exactitude and 
variety of touch, was yet somewhat less manly, 
direct, and simple than that of their medecessors. 
Among these were Pierre Brevet the Elder ( 1663- 
1738); Pierre Brevet the Younger (1697-1739), 
from whom we have a superb portrait of Bossuet, 
after Rigaud; and Jean Baulld (1703-63). To 
Wille, Schmidt, and Muller ^ye have already 
referred as engravers of German nationality work- 
ing in France. Laurent Cars (1702-71). Nicolas 
de Larmessin (1684-1756), Bernard Lepicie (1699- 
1755), and Pien-e-Louis Surugne (1717-71) pro- 
duced admirably faithful transcripts from the figure- 
pictui’es of Watteau, Chardin, and other contem- 
porary painters. Charles-Nicolas Cochin (1715-88), 
m addition to similar work, executed a seiies of 
valuable medallion portraits of most celebrated 
men of the time; and Jacques-Philippe Lebas 
(1707-83), Claude - Augustin Buflos (1701-84), 
Pierre-Philippe Choffard (c. 1729-1809), and Augus- 
tin de Saint- Aubin (1736-1807) transciibed with 
vivacity the vignette book-illustrations of Gravelot 
and Eisen. Li more recent times Louis Copia 
(1764-99) and Bai-th^emy Roger (1770-1840) ably 
engraved the works of Prud’hon ; Cliarles-Clement 
Bervic (1756-1822) was an accomplished pupil of 
Wille, influenced by the classical revival inaugurated 
by David ; after whose works Pierre- Alexandre Tar- 
dieu (1756-1844), another pupil of Wille’s, engraved 
much, though his most important plate is ‘The 
Earl of Arundel,’ after Vandyck. Auguste Boucher- 
Desnoyers ( 1779-1857 ) produced many thoroughly 
accomplished plates, chiefly after Raphael ; Achille- 
Louis Martinet (1806-77) and Ferdinand Gaillard 
( 1834r-87 ) are to be regarded as the leading engravers 
of their time. 

Among the earliest line-engravings published in 
England are the copperplates in ‘The Birth of 
Mankind ’ ( 1540), and in a translation of Yesalius’s 
Anatomy (1545), the illustrations of the latter 
having been copied from the original woodcuts by 
Thomas Geminus, who was also the translator; 
but William Rogers (c. 1545) is usually regarded 
as the first English line-engraver of mark. He is 
best knoAvn by his full-length of Queen Elizabeth, 
after Oliver. Several members of the Be Passe 
family settled in England in the middle of the 
17th century; and Renold Elstracke (c. 1620) 
and Francis Belarm^ ( 1590 ) were the chief engi'avem 
of the scarce and interesting historic portraits in 
Holland’s Badhtdogia (1618) A more important 
name is that of William Faithome the Elder 
(1616-91 )— a pupil, 'while in France, of Nanteuil’s^ 
among whose works is a portrait of Milton, ^ad 
vivum delin. et sculmsit^ 1670.^ His plates lead us to 
those of William ETogarth (1697-1764), whose burin 
engraved, in a sound, honest, and straightforward 
fashion, many of the figure-subjects executed by 
his brush. 

Next comes a group of far more accomplished 
engravers, who worked in a classic and finished, 
if somewhat formal manner. Among these are 
Sir Robert Strange (1721-92), known mainly by 
his transcripts from the Italian masters ; William 
Woollett (1735-85), seen at his best when repro- 
ducing the landscapes of Claude and Richard 
Wilson; and William Sharp (1749-1824): while 
William Blake (1757-1827), a true and sensitive 
‘painter-engi*aver,’ won an abiding place in the 
liistoiy of the art by his ‘ Illustrations of the Book 
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of Job.’ The end of the 18th century and the 
earlier part of the 19th is distinguished by the 
achievements of the great school of English land- 
bcape-engraveis in line founded by William Rad- 
clylfe (1780-1855), and including Robert Brandard 
(1805-62), J. T. Willniore (1800-63), and William 
Miller (1796-1882), whose admiiable artistry trans- 
lated with the most finished skill the subtlest 
cloud-effects of Turner. The vignette illustrations 
to Rogers’s Italy (1830) and Poems (1834:) are 
marvellous examples of the work, on a minute 
scale, of this school of engravers. Since the period 
of these men line-engraving has declined in 
England, the popular demand running more in the 
direction of etching and of various photographic 
reproductive processes; but within comparatively 
recent years we have had such accomplished 
burinists as G. T. Doo (1800-86), Lumb Stocks 
(1812-92), and C. H. Jeans (1827-79), In 
America, which has produced a singulaily dexter- 
ous school of wood-engravers, and also several 
talented etchers, comparatively little of aitistie 
worth has been done in line-engraving. Here the 
process has been chiefly used for book illustra- 
tion, and for the reproduction of portraiture ; and 
many of its practitioners have oeen artists of 
British nationality. For an account of American 
engravers, see W. S. Baker’s American Engravers 
arm their Worhs (Pliila. 1875). 

Etching. — ^Albert Durer (1471-1528), so prolific 
as a line-engraver and a woodcut-designer, has also 
the distinction of being the earliest artist who used 
the process of etching; but the first — and as yet 
unequalled— master in this department is Rem- 
brandt (1607-69), who, alike in portrait and sub- 
ject etchings and in his rarer etcned landscapes, is 
the perfect example of what a * painter-efcher,’ 
an etcher working direct from nature or from his 
own designs, sliould be. Much also was done by 
the pupils and immediate successors of Rembrandt, 
by sucn men as Feidinand Bol (c. 1611-81), Philip 
de Koninck ( 1619-89 ) ; and later Adriaen Janszoon 
van Ostade (1610-85), Cornells Pietersz Bega 
(1620-64), Nicolaas Berchem (1620-83), Paul 
Potter ( 1625-54 ), and Renier Zeeman (born 1612) all 
executed etchings worthy of preservation and study. 
By Van Dyck’s o^vn hand ( 1599-1641 ) is a series of 
masterly etchings from his portraits, plates which 
were afterwards completed by the burins of pro- 
fessional engravers. Daniel Nicolaus Chodowiecki 
( 1726-1801 ), a most prolific etcher, born at Danzig, 
and working in Berlin, is known by his admir- 
ably spirited and graceful book-illustrations. Jan 
Barthold Jongkind and Carel Nicolaas van ’s 
Gravesande produced landscape-etchings in essen- 
tial sympathy with the work of the early Dutch- 
men ; and Wilhelm Unger is favourably known 
as an etcher from paintings. 

In Claude (1600-82), an Italian working in 
France, we have an etcher who infused into his 
work with the needle much of that delicacy and 
tenderness of tone and atmosphere for which his 
work with the brush is pre-eminent ; and Jacques 
Callot ( 1592-1635 ) was a spirited and prolific etcher 
of figure- subjects. During the 18th century the 
sound traditions^ of etching seem to have been 
forgotten, and its tiue capabilities forgone in 
France and elsewhere; and the revived practice 
of the ait, upon correct lines, dates fiom about 
1840, when painter-etchers like Charles Daubigny 
(1817-78) and Charles Jacque (1813-94) began to 
find, in a periodical entitled E Artiste^ an outlet 
for the plates which they had etched for mere love 
of the process and of its artistic possibilities. The 
Gazette des Beattx Arts, established in 1857, is 
also intimately associated with the revival of the 
art in France, as was also M. Cadart, the Paris 
publisher. Among the more eminent of the 


modern French etchers may be named Charles 
Meryon (1821-68), known by his ‘views ’ of Paris, 

‘ views ’ which are also visions ; Maxime Lalanne 
( 1827-86), one of the most graceful masters of the 
point; Veyrassat; Felix Braqueniond (1833-1914), 
a robust and vigorous etcher ; the painter J. F. 
Millet, and Jules Jacquemart (1837-80), celebrated 
for his delicate and sensitive render ings of old 
jewellers’ woik and other precious objects of still- 
life, as well as for his transcripts from pictuies. 
Alphonse Legros (1837-1911), naturalised in Eng- 
land, was an etcher of great but sombre power. 
We have here spoken mainly of the painter-etchers, 
but etching, of a particularly skilled and dexterous 
sort, has been largely employed in Paris as a freer, 
swifter, and less mechanical method than line- 
engraving for the reproduction of paintings. Among 
the most skilled of the French reproductive etchers 
are Leopold Flameng, Paul- Adolphe Raj on (1842- 
88), Charles W'altner, F. A. Laguillermie, and 
Le Rat. 

In England, the first representative etcher is 
Wenceslaus Hollar ( 1607-77 ), a native of Prague, 
brought to this country by the Earl of Arundel in 
1637. He wmrked under the constant pressure of 
extreme poverty, and much that he produced was 
beneath ms best powers ; but the finest of his 
prints are monumental and exemplary as specimens 
of the art. ‘People sometimes say to me, “ What 
is it you see in Hollar?” and I always reply, 
“Nearly eveiything,” ’ writes Seymour Haden. 
During the years that succeeded llollar, the true 
spirit of the process was lost sight of in Britain, as 
abroad ; though the mere processes of the art were 
kept alive by their use in preparation and sub- 
ordination to line-engraving, ana by the practice of 
such etchers as Thomas Worlidge ( 1700-66) in Eng- 
land, and David Deuchar and John Kay ( 1742-1826) 
in Scotland. It was Andrew Geddes, A. R. A. ( 1783- 
1844), whose example first gave a wholesome and 
vigorous stimulus to the practice of the art; and, in 
particular, he produced some most effective work in 
aiy-point. Such of the etchings of David Wilkie, 
R. A. ( 1785-1841 ), as the ‘ Gentleman at his Desk,’ 
are excellent in aim and spirited in treatment ; but 
both Geddes and W’ilkie must be studied in the- 
scarce original states of their plates, not in the much- 
worn issue of 1875. Turner ( 1775-1851 ) used etch- 
ing with admirable power and unerring selection of 
line in the plates of his Liber Studiorwn, where 
the light and shade was afterwards added by 
mezzotint, applied usually by the band of a pro- 
fessional engraver. A considerable stimulus was, 
given to the art in England by the establishment 
of the Etching (jlub, which began to publish port- 
folios in 1841 ; and still more by the publication, in 
1868, of P. G. Hamerton’s Etching and Etchers, and 
the establishment of the Portfolio, a magazine 
chiefly devoted to etchings, under Ms editorship, in 
1870. The Etching Club included in its membeiship 
such able etchem as Samuel Palmer (1805-81), 
J. C. Hook, C. W. Cope, and Seymour Haden, an 
amateur who I'anks with James M‘N, Whistler at 
the very head of the painter-etchers working im 
England. Among the leading practitioners ot the 
art in these days are to be leckoned Sir Frank 
Short, R.A., and Frank Brangwyn, R.A. ^ A 
poweiful group of Scottish etchers embraces William 
Strang, A.R.A., D. Y. Cameron, R.S.A., Muirhead 
Bone, and James M‘Bey, all diverse, but all highly 
original. R. A. Macbeth is known by important 
transcripts from Frederick Walker and George 
Mason ; while Mortimer Menpes has rendered 
‘ The Banquet of the Ofiicers of the Archers of St 
Adrian ’ of Frans Hals in the largest dry-point on 
record. Among the earliei of the artists who prac- 
tised etching in America may be named William 
Dunlap (1766-1839), the historian of American. 
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arb; George L. Biown (q.v.), known by his nine 
‘Etchings of the Campagna, Rome’ (1860); and 
Edwin Forbes, who, about 1876, published a port- 
folio of forty plates of ‘ Life Studies of the Great 
Army.’ In 1866 M. Cadart of Paris established a 
Fiench Etching Club in New Yoik, which did a 
good deal to foster the art. The A?nerjcan Art 
Review^ founded in 1879, during the two* years of 
its existence alforded a means for the publication 
of etcliirigs Second only to Rembrandt in mastery 
of the art is to be placed Whistlei, who, cosmo- 
politan as he was, can be claimed by America. 
Among the most talented of recent etcheis in 
America may be named Frank Duveneck (1848- 
1919), who pioduced some admirable Venetian 
street-scenes, Otto Baclier, Henry Farrer, Joseph 
Pennell, Stephen Paiiish, Mary Nimmo Moran, 
Thomas Moran, Charles Platt, and Frank Milton 
Annington. 

Soft-ground Etching. — This process was effec- 
tively employed by John Sell Cotman (1782-1842) 
in his architectural subjects, by Samuel Prout 
(1784-1852), and by John Ruskin (q.v.) in the 
illustrations to the first edition of his Seven Lamps 
. of Architecture ( 1849 ) ; but it has now been super- 
seded by lithography, which attains similar results 
in a readier way, and is much less costly in 
printing. 

Mezzotint. — The process of mezzotint was in- 
vented by an amateur, Ludwig von Siegen (born 
1609, at Utrecht), an officer who held the appoint- 
ment of ‘Kammer junker’ to the Landgrave of 
Hesse-Cassel. In 1642 he forwarded to his patron 
a portrait of his mother, the Dowager Landgravine 
of Hesse, as the first-fruits of his newly-discovered 
process, stating, in the letter which accompanied 
it, that ‘ how this work was done, no copperplate- 
engraver or artist can explain or imagine. ’ In 1654, 
after having executed other plates in the same 
manner. Von Siegen visited Brussels, and there 
• .came into contact with Prince Rupert (1619-82), 

for the first tin^, the inventor ^iselosel. his process. 
It was adopted by the prince, who was assisted by 
Wallerant Vaillant (1623-77), and was afterwards 
practised by Theodore Caspar von Fuerstenberg, 
one of whose plates is datedT 1656 ; Johann Thomas 
of Ypres, who is stated to have acquired the art at 
Frankfort; Abraham Blooteling (1634-C.1695), an 
admirable engraver of portraits, who worked for 
a time in England; Gerard Valck (1626-C.1720) ; 
and by many of the leading Dutch painters and 
engravers of the century. During tne 18th cen- 
tury mezzotint-engraving declined in Holland, and, 
indeed, on the Continent generally, though Jacq^ues 
Christofle Le Blon (bom 1670 at Frankiort, died 
1741 at Paris) devised a process for printing mezzo- 
tints by means of which various colours of ink 
appeared in each impression. The art was to some 
extent revived in Vienna, about 1780, by Jacobe, 
who had studied in London under the great English 
mezzotinters of the period ; and, in the same city, 
Johann Peter Pichler (1765-1806) executed some 
admirable plates, particularly his transcripts from 
the flower-pieces of Van Huysum. 

In France we have mezzotint-plates by J. Van der 
Bruggen (bom 1649, at Brussels), dated ‘from Paris 
as^ early as 1681. Sebastian Barras (bora c.1680 at 
Aix; died 1710), Isaac Sarrabat (working 1695- 
1701), and Bernard Picart (1673-1733) are other 
mezzotint-engravers who worked in France; but 
here the process was comparatively little used on 
account of the great excellence of the French line- 
en^-avers. 

It was, however, in England that the art was 
most extensively and successfully practised, as is 
indicated by one of the phrases used on the 
* Continent to designate mezzotint-engraving, la 


manUre anglaise. The process was introduced in 
1660 into England by Prince Rupeit, whose 
method is described in Evelyn’s Sculptura^ 
or the Art of Chalcography (1662). He executed 
some fifteen plates, among which the chief are 
the ‘ Great Executioner ’ and the ‘ Standard- 
bearer.’ Sir Christopher "Wren (1631-1723) and 
John Evelyn (1620-1706) have been believed, 
on rather insufificient evidence, to have practised 
the art. William Sherwin’s plate of Charles II. 
is dated 1669 ; Francis Place (1650-1728) scraped a 
few portraits, including one of Charles I., free in 
style and delicate in gradation ; Isaac Beckett 
(1653-1719), and particularly John Smith the 
Elder (1652-1742), worked much after the portraits 
of Kneller ; and John Faber the Younger (horn in 
Holland, 1684; died in London, 1756) engraved 
series of ‘The Beauties of Hampton Court’ and 
‘The Members of the Kit-Cat Club’ after the 
same artist, transcribed the portraits of many minor 
portrait-painters of the time, and also engraved 
many subject-pictures, one of the finest being a 
mezzotint from Frans Hals’s ‘Man playing the 
Guitar’ ( 1754). Richard Earlom ( 1743-1822) is seen 
at his highest in his mezzotints from Dutch flower- 
pictures, prints which are unrivalled for delicacy ; 
and among his other works are his reproductions, in 
combined etching and mezzotint, of Claude’s Liber 
Veritatis drawings. We have now reached the 
perfect time of the art in England, the period of 
the great school of mezzotinters who leproduced 
with splendid power the works of Reynolds and his 
contemporaries, with whose style of painting, with 
whose broad generalising touch, the method of mezzo- 
tint is in most essential sympathy. Among the 
greatest of these men are James M‘Ardell (1710- 
65), by whose prints Reynolds said ‘I shall he 
immortalised,’ Edward Fisher (1730-85), James 
Watson (1740-90), John Jones (1740-1810), J. 
Raphael Smith (1750-1812), Valentine Green ( 1739- 
1813), William Dickinson (1746-1823), S. W. 
Reynolds (1773 or 1774-1835), and Charles Turner 
(1773-1857). The mezzotint-prints executed after 
Sir Joshua alone include the work of about sixty 
different engravers. Some of these men, such as 
Charles Turner and S. W. Reynolds, took part in 
the plates of the Liber Studtorum of J. M. W. 
Turner (himself an accomplished mezzotinter, as 
certain plates of that series attest), and engraved 
the portraits of Raeburn, works e^ecially adapted 
for reproduction by their methoa; and William 
Ward (1766-1826) scraped a few splendid prints 
after another Scottish painter, Andrew Geddes. 
The latest and most effective development of pure 
mezzotint in landscape includes the renderings by 
Thomas G. Lupton (1791-1873) of Turner’s ‘Ports’ 
and ‘Rivers’ of England, and the transcripts by 
David Lucas ( 1802-81 ) from the works of Constable, 
a series executed, like the Liber Studiorum of 
Turner, under the closest supervision of the paintei ; 
who, however, did not, like Turner, himself use the 
scraper, tho^h he longed to do so, writing to his 
engraver, ‘How I wish I could scratch and tear 
away with your tools on the steel.’ On account of- 
the larger number of impressions which could be 
printed from them, steel plates had already been 
introduced by the mezzotinters, but these being 
scraped with somewhat less facility than the copper 
plates formerly employed, tended much to tlie 
deterioration of the art and to the loss of its especial 
qualities of freedom and painter-like breadth, 
especially when the mezzotint work was largely 
supplemented, as was now commonly the case, by 
the burin, and by etching and stipple-engraving. 
By means of this modern method engravers of first- 
rate power, such as Samuel Cousins (1801-87), 
were capable of producing attractive and excellent 
plates ; but in the hands of inferior workmen the 
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results attained by this bastaid combination of 
various processes were pitiably inartistic. One of 
the fiist inaugiirators of a distinct levival of the 
art upon the old legitimate lines of pure mezzo- 
tinting upon copper was Joseph Josey, who engraved 
very sympathetically Whistler’s ‘ Thomas Carlyle * 
anti ‘Portiait of the Artist’s Mother.’ William 
Campbell (1855-87) executed several excellent 
mezzotints after Burne-Jones. A powerful im- 
petus towards right technical methods was given by 
Sir Hubert von Herkomer (born 1849 in Bavaria j 
died 1914), and among his pupils D. Wehrschmidt 
( Vei esmith ) and William Henderson have engraved 
excellently after Holl’s portraits, and Gerald Robin- 
son is favourably known by his delicate transcript 
from Van Dyck’s bust portrait of Henrietta Maria 
in the royal collection. Seymour Haden added 
mezzotint to the later states of his powerful etching 
from Turner’s ‘ Calais Pier ’ ; and Sir F. Short, in 
addition to original wox*k, has produced, in com- 
bined etching and mezzotint, ^ some admirable 
copies from Turner’s Liher Studiorum. Mezzotint 
was the first form of engraving practised in America, 
Peter Pelham (c. 1684-1751) having removed from 
London and settled in Boston before 1727, the year 
in which he published, from his own painting, a 
mezzotint of the Rev. Cotton Mather, which was 
followed by various other portraits of eminent 
Americans. Among the other mezzotint engravers 
of America may be named Thomas B. Welch 
(c. 1814-74), and John Sartain (born in London, 
1808; died 1897). 

AqucLtint-engraving. — ^This method is believed 
to have been invented by Jean-Claude-Richard de 
Saint-Non (1730-1804), a French draughtsman and 
etcher who studied in Italy, and to have been com- 
municated by him to Jean Baptiste Le Prince ( 1733- 
81 ), a native of Metz working in Paris, who sold 
the secret to the Hon. Charles Greville. By him 
it was disclosed to Paul Sandby, who was the first 
to practise the method in England, using it to 
reproduce his Welsh landscapes, and carrying it to 
great perfection in his ‘ Views in the Encampments 
in the Parks’ (1780). It was also employed in 
Scotland by David Allan (1744-98), who engraved 
in this manner his illustrations to Ramsay’s 
Gmtle Shejphei^ (1788). F. C. Lewis (1779-1856), 
the best aquatint-engraver of his time, is known by 
his reproductions of the drawings of Claude and 
of Lawrence ; and he added the aquatint light-and- 
shade to the first plate of Turner’s Liher Studiorum, 
mezzotint being employed for this purpose in the 
rest of the subjects of the series. Catherine Prestel 
(died in London, 1794), a German, executed some 
fine plates in combined etching and aquatint; and 
in Spain Goya (1746-1828) employed a similar 
union of processes in the wUd and bizarre plates 
which he produced. Aquatint is now litfcle used, 
but Brunet- Debaines adopted it with aceom- 
pli^shed skill in his renderings of the landscapes 
of Tumei. 

Chalk or Stipple Engraving. — Jean Charles 
Fran 9 ois (1717-69) is said to have been the first 
engTaver to employ this process, and for its dis- 
covery he received a pension of 600 francs from the 
French king, along with the title of ‘ Graveur des 
desseins du Cabinet dn Roi.’ He used the method 
chiefly for the reproduction of drawings in crayons, 
for which it has since been very popular until the 
discovery of Lithograiphy (q.v.) and of Photography 
( q. V. ), by which snch xac-similes can more accurately 
and readily he produced. He was followed by Giles 
•de Marteau the Elder ( 1722), another able engraver. 
The process was introduced into England by 
William Wynne Ryland (horn 1732; executed for 
forgery, 1783), who worked in this method after 
drawings W the old masters and the designs of 
Angelica Kauffman; but the most celebrated of 


the stipple -engi avers working in England was 
an Italian, Francesco Bartolozzi (1725-1815). In 
America some good portrait engraving in stipple 
was produced by David Edwin (1776-1841), an 
Englishman who studied in his native country and 
in Holland, and by Ion B. Forrest (1814-70), a 
Scotsman trained in London. 

Works dealing with the history and practice of engrav- 
ing are very numerons. In Dr W. H. Willshire’s Intro- 
duction to the Study and Collection of Ancient Prints 
(2d ed. 1877), a nseful book of reference, will be found 
a list of nearly a hundred works denoted to engraving. 
A. M. Hind’s History of Enyraving and Etching (new ed. 
1923) IS exhaustive and thoroughgoing, J. H. Slater’s 
Engravings and their Value (5th ed. 1921) is valuable 
for biographies. For an account of technical procesbes, 
the student may consult T. H. Fielding’s Art of Engrar 
iwg (1841), P. G Hamerton’s Etcher'^s Handbook {iS7}\ 
the various editions of his Etching and Etchers, and his 
Graphic Arts (1882). Le Peintre-Graveur ot Adam 
Bartsch (Vienna, 1803-21, and Leip. 1854), with its sup- 
plements by J. D. Passavant (6 vols. Leip. 1860-64), and 
A. P. F. Hobert-Dumesnil’s Le Peintre-Graveur Fran- 
gais (8 vols. Paris, 1835-50), and the 11 volumes of its 
continuation by Georges Duplessis, are the standard 
catalogues of old prints. Among the other works that 
may be named are W. Y. Otley’s Early History of En- 
graving (2 vols. 1816) ; Georges Duplessis’s Histoire de 
la Gravure en France (1861), Les MerveiUes de la 
Gravure (1869), and Histoire de la Gravure (1880); 
and Bryan’s Dictionary of Painters and Engravers 
( edited by George C. Williainson, 4 vols. Lond. 1903-fi ) ; 
and there are separate monographs and catalogues for 
the more important engravers. See also The Print Gol- 
lectoi^s Handbook, by A. Whitman ( Lond. 1901 ) ; IBour- 
card’s Graveurs et Gravures (Paris, 1910) ; S. R. Koehler, 
Etching, its Progress and Histoi'p (1886); Herkomer, 
Etching and Mezeotmt Eng^'aving (1892); Wedmore, 
Etching in England (1895) ; Pennell, Etch&i'S and Etch- 
ing (1920); Lmnsden, Art of Etching (1925); and the 
valuable series of fac-similes by M. Amand-Durand of Paris. 

Engrossing^^ a term used to describe the 
conduct of those who buy up merchandise in lai^e 
quantities to obtain command of the market. This 
was formerly an offence punishable by law and by 
municipal regulations ; as were also the offences of 
forestalling (buying merchandise on its way to 
market) and badgering or regrating (buying to sell 
again at an unduly enhanced price ). Ttie old laws 
in restraint of trade were not found to work well. 
So far from making the necessaries of life cheap as 
they were intended to do, they discouraged pro- 
ducers and traders, and so made prices abnormally 
high. The English statutes on the subject were 
therefore repealed in 1772, and the offences of 
engrossing, &c. were finally abolished, both in 
England and in Scotland, in 1844. In the United 
States, engrossing is a common-law offence; and 
the constitutions of several states declare that 
monopolies are ‘contrary to the genius of true 
government ; ’ but with the development of modem 
commerce these restrictions became obsolete. See 
Associations, Teusts, and Caetells. 

Engrossing a Deed means the writing it 
out in full and regular form on parchment or 
paper for signature. The person who engrosses is 
usually a law-stationer or clerk. In Scotland, the 
corresponding term is ‘ extending a deed,’ and till 
1874 it was necessary that the person extending 
the deed should be named in the testing clause. 
See Deed. 

Enharmonic, originally the name of one of 
the three Greek scales, is now applied to music 
constructed on a scale containing intervals less 
than a semitone — e.g. where the difference is recog- 
nised between Gif and Ab , or Dfi and Eb . On the 
old organ built ‘ Father ’ Snath for the Temple 
Church in London these notes had separate keys. 
But in modern keyed instruments, tuned» as they 
now univemally are, in equal temperament^ these 
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notes are lepresented by the same sound ; and the 
possibility is afforded of enhaimonic modulation^ in 
which a chord belonging to one key is, by a change 
merely of its notation, made the means of passing 
into another key. The chords commonly used in 
this change are the diminished seventh, oi equivocal 
chord, which may be written in four different ways, 
and ( less often ) the dominant seventh, which may 
be changed into the German sixth. See MtJSiC. 

Enkhllizeily a town of North Holland, one of 
the ‘dead cities of the Zuider Zee,’ 35 miles NNE. 
of Amsterdam. It once sent out 400 ships to the 
hening-fishery, and had 40,000 inhabitants ; but its 
harbour has gradually silted up. It was the first 
town to throw off the Spanish yoke ( 1572 ), and in 
1625 was Paul Potter’s birthplace. Pop. 8000. 

Enlistment in Britain was, until 1802, in 
the liands of middlemen, who received a commis- 
sion for their trouble. Since that year it has been 1 
managed by the adjutant-general’s department. 
Formerly, a soldier enlisted for life, and could never 
look forward to retiring on a pension while still 
possessed of a fair share of health and strength. 
This was changed in 1847 by an act which limited 
the term of enlistment to 10 years for infantry, and 
to 12 for cavalry or artillery- A soldier could then 
either quit the army without pension, or re-engage 
for the remainder of 21 years, at the expiration 
of which time he was entitled to a pension for 
life; and in 1868 twopence a day was added to 
the pay of every soldier so re-engaged. This 
system was not compatible with the formation of 
trained reserves, with which to bring the army 
to fighting strength in the event of war, and in 
consequence the ‘Arm^r Enlistment Act’ of 1870 
was passed. Under this act men still enlist for 
12 years, but with the understanding that 7 years 
or less shall be passed with the colours, and the 
remainder in the reserve. This is known as ‘ short 
service and a reserve of trained soldiers has thus 
been foi-ined who are liable to be called back into 
army service if great emergency arises during their 
reserve service. The Army Act of 1881 substan- 
tially improved the procedure of enlistment, and 
has been since amended. There is now no risk 
that the man shall be improperly influenced, as by 
liquor; and the recruiter’s ‘shilling,’ which used 
to compel the man to enlist, is abolished. The 
law of enlistment is laid down in the Army Act 
(see Army Discipline). The man is given by the 
lecruiter a notice paper, which tells him particulars 
of service, and the questions he will be asked, and 
time and place at which he is to appear. Follows 
the primary military examination by the recruiting 
officer^ who asks him the authorised questions from 
the attestation paper, and obtains a reference as to 
character. This is followed by the medical exami- 
nation. The man is now taken before the ‘ attest- 
ing officer ’ or a magistrate ; his answers are entered 
on the paper, he takes the oath of allegiance, the 
paper is signed by him, by a witness, and by the 
attester. The Recruit (q.v.) next appears before 
the approving officer, and only after that is he fully 
enlisted. A false answer on attestation is punish- 
able under the Army Act. At any time within 
three months, unless the Army Reserve (q.v.) has 
been called out, the recruit can buy his discharge. 
An apprentice can be claimed by his master at any 
time within a month, subject to certain provisos. 
Special reserve men (see under Army) enlist for 
6 years, and then have the option of continuing for 
spells of 4 years,'up to the age of 45. The tenitorial 
force are enlisted — ^not enrolled^ as the volunteera 
were— and have thus become subject to military law 
whenever on duty. See Desertion, Discharge, 
Foreign Enlistment Act, and Recruit j and 
for the manning of the navy, see Navy. 


Enna# See Castrogiovanni. 

Eimemosei% Joseph, a medico-philosophic 
writer, was born in 1787 at Hintersee, in the Tyrol, 
and commenced his medical studies at Innsbruck 
in 1806. On the rising of the Tyrolese against the 
French in 1809 he followed Andreas Hofer as his 
secretary; at the close of the war he went to 
Eilangen, and subsequently to Vienna, for the 
purpose of concluding his studies. In 1813 he 
raised a company of Tyrolese marksmen, who were 
of great service during the campaigns that followed. 
After the peace of Paris he finished his curriculum 
at Berlin, and devoted himself to the study of 
animal magnetism. In 1819 he was made piofessor 
of Medicine at Bonn, where he lectured until 1837 ; 
he then practised for a time at Innsbmck, but in 
1841 removed to Munich, wheie he obtained a 
great reputation by the application of hypnotism 
as a curative power. He died 19th September 
1854. Among his numerous writings Ber Magnet- 
mnus in seiner geschichtUchen EntwicJcelung ( Leip. 
1819) is reckoned his principal work. 

Ennerdale Water, a lake of Cum bei land, 
8 miles ESE. of Whitehaven, is fed by the Liza, 
descending from Great Gable by the north side of 
the Pillar and the Steeple, and drained by the 
Ehen, which runs some twelve miles west and 
south by Cleator and Egremont to the Iiish Sea 
near Sellafield. The lake measuies 2J miles by 
It stands 368 feet above sea-level ; has a maximum 
depth of 148 feet; an aveiage depth of 62 feet; 
and contains about 1978 million cubic feet of water. 
Wordsworth makes Ennerdale the scene of The 
Brothers. 

Ennis, a municipal borough of County Claie, 
Ireland, on the Fergus, 25 miles NW. of Limeiick, 
and 151 WSW. of Dublin ly rail, is a neat town, 
with some good houses. Heie aie the Catholic 
cathedral of Killaloe diocese, a fine court-house, the 
Clare lunatic asylum, large flour-mills, a school 
founded by Erasmus Smith (1689), a column to 
O’Connell (1863), and a memorial to the ‘Man- 
chester Martyrs.’ Till 1885 Ennis returned one 
member to Parliament. Pop. 5500. 

Enniscorthy, a market- town of Wexford, 
beautifully situated on the navigable Slaney, 78 
miles S. of Dublin by rail. The Roman Catholic 
cathedial of Ferns diocese is the principal edifice. 
There is a large corn-trade. The population is 
about 5500. Enniscorthy grew up round a castle, 
still entire, founded by Haymond le Gros, one of 
the early Anglo-Norman invaders. Cromwell took 
it in 1649 ; and the rebels from Vinegar Hill (q.v.) 
stormed and burned it in 1798. 

Enniskilleu, a municipal (till 1885, also parlia- 
mentary) borough, the capital of County Fer- 
managh, 87 miles WSW. of Belfast, and 117 NW. 
of Dublin by rail, is beautifully situated on an 
isle in the river between Upper and Lower Loughs 
Erne. Around are richly cultivated eminences and 
many fine mansions ; whilst among its own edifices 
are the Protestant and Catholic churches (the latter 
a fine modern building), the large barracks, a lofty 
monument to Sir Lowry Cole, and the Royal Por- 
tora School. The chief manufactures are cutlery 
and straw-i)lait. The population is 5000. Ennis- 
killen is famous for the victory, in 1689, of the 
troops of William III., under Lord Hamilton, over 
a superior force of James II., under Lord Galmoy. 
The Danners taken in the battle of the Boyne hang 
in the town-hall. The regiment of EnniskiUeners, 
or 6th Dragoons, was first instituted from the 
brave defenders of the town. 

Ell]iillS 9 one of the earliest Roman poets, the 
father of the Roman Epos, was bom at Rudise, in 
Calabria, about 240 B.C., and was probably of 
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Greek extraction. He ib baid to have served in I 
the wars, and to have risen to the rank of 
a centurion. In Sardinia he became acquainted 
with Cato the Elder, and returned 'svitli him to 
Rome when about the age of thirty-eight. Here 
he gained for himself the friendship of the most 
eminent men, among them Scipio Africanus the 
Elder, and attained (what was then exceedingly 
rare in the case of an alien) to the rank of 
a Roman citizen. He supported himself in a 
decent but humble manner by instructing some 
young Romans of distinguished families in the 
Greek language and literature, his accurate know- 
ledge of which explains the influence he had on 
the development of the Latin tongue. He died 
when he had attained the age of seventy, about 
170 B.c. His remains were interred in the tomb 
of the Scipios, and his bust was jplaced among 
those of that great family. Enmus tried his 
powers in almost every species of poetry, and 
although his language and versification are rough 
and unpolished, these defects are fully compen- 
sated by the energy of his expressions and the fire 
of his poetry. His poems were highly esteemed 
by Cicero, Hoiace, and Virgil ; the last, indeed, 
frequently introduces whole lines from the poetry 
of Ennius into his own compositions, and owes him 
the whole sti ucture of certain episodes. His memoi y 
seems to have been lovingly cherished by his 
countrymen; Noster Ennius^ ‘Our Ennius,* they 
used to call him. Of his tragedies, comedies, 
satires, and particularly of his Aoinales, an epos 
in 18 books, only fragments are extant. What 
adds to our regret is that it is believed his whole 
works were extant as late as the 13th century. 
The fiagments have been edited by Vahlen (1854), 
Muller (1885 ), and Dr Ethel Steuart {A}inales,l^2 ^) ; 
the dramatic fragments by Ribbeck (1873). See 
Lucian Muller, Quintus Ennius (1884); Ribbeck, 
Ilomische Tragodie ( 1875 ) ; Sellar, Roman Poets of 
the Republic (2d ed. 1881); Simcox, Latin Litera- 
ture (1882) ; Norden, Ennius unci Vergilius (1916). 

EnilSf a river of Austria, rises at the noitbem 
base of a branch of the None Alps in the 
land of Salzburg, 12 miles S. ot Radstadt, and 
flows 190 miles (only the last 20 navigable) in a 
general nortlieily direction, till it joins the Danube 
a few miles below Linz. Its chief affluents are the 
Salza and the Steier. Erom ancient times the 
Enns has formed the boundary between l^per 
Austda ( Ober der Enns ) and Lower Austria ( Unter 
der Enns). Having mostly a rapid fall, it is 
chiefly important from the valuable water-power 
which it supplies. 

Enocll) ‘the seventh from Adam* (Jude, *xiv.), 
‘walked with God* (Gen. v, 21-24), and, after a 
life of 365 years, ‘ was not, for God took him.* It is 
probable that the number of the yeais of Enoch was 
in some way connected with the number of days 
in the solar year. ‘ Partly from this, and partly 
froin the interpretation of nis name ( Heb. EanoJeh ) 
as ‘initiated,* arose the later Jewish legend that 
Enoch had invented writing, arithmetic, astrology, 
and astronomy. He was held to liave predicted 
the flood, and to be the povssessor, thiough revela- 
tion, of the knowledge of all mysteries in heaven 
and earth. By the Arabs he is called IdHs ( ‘ the 
experienced* or ‘learned*). — For the Glasgow 
‘ St Enoch,* a corruption of ‘ St Thenaw,* the name 
given by St Serf to St Kentigem*s mother, see the 
article Kentigebn. 

Enochs Book of. There are two books ascribed 
to Enoch in Jewish apocalyptic literature, the 
one known as ‘The Book of Enoch,’ the other a.s 
‘The Book of the Secrets of Enoch.* The Book 
of Enoch itself is a library rather than a volume, 
and includes at least five different documents, 
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written at different periods, and dealing with 
different subjects. The fiist book ( cliaps. i.-xxxvi. ) 
was written about 170 b.c. It contains an in- 
teresting tlieoiy as to the origin of sin, which it 
I explains as due to the lust of angels for the daugli- 
! ters of men (Gen. vi. 1-8) The second book from 
a chronological point of view consists of chaps. 
lxxxiii.-xc., and belongs to the Maceabean period 
(166-161 B.C.). The thiid hook (chaps, xci.-civ.) 
is usually dated between 134 and 95 B.c It repie- 
sents the position of the Pharisees of the period, 
and finds the solution of the problem of evil in a 
belief in the future life. The fourth book ( chaps. 
xxxvii.-lxxi.) belongs to the first half of the 1st 
century B.C., but its specific date cannot be deter- 
mined. It is distinguished for its development of 
the conception of the Messiali, whom it portrays as 
‘the Son of Man.’ The fifth hook (chaps. lx\ii.- 
Ixxxii.) — the Book of Celestial Physics, as it is 
called— is an attempt to establish a Hebiew calendar 
to supersede the pagan calendars in vogue at the 
time. There can he little doubt that New Testa- 
ment theology owes a very consideiable debt to 
the Book of Enoch, especially to its Messianic con- 
ceptions, which are in advance of the ideas on the 
subject found elsewhere in this literatuie. ^ The 
Book of Enoch exists in its entirety only in an 
Ethiopie veisiou. 

The Booh of the Secrets of E^iochi^ a compara- 
tively^ lecent discovery, having been brought to 
light in a Slavonic veision in 1892. It wjis prob- 
ably written at Alexandria between 1 and 50 a.d. 
The book describes the ascension of Enoch and his 
voyage through the seven heavens. Each of these 
heavens is described at length. The second heaven, 
for instance, is the abode of the fallen angels, and 
the prisoners awaiting eternal judgment. The 
third ib the place of Paiadise, the home of those 
‘who turn tlieir eyes from unrighteousness and 
accomplish a righteous judgment.' The sixtli 
heaven is the dwelling-place of the angels who 
regulate the powers of natuie, and lecord the 
deeds of men. Tlie seventh heaven contains tlie 
till one of God sui rounded by a multitude of the 
heavenly hosts. The book thiows no little light 
on the conception of the heavens in the New 
Testament. 

The best edition of these books is found in the 
Oxford Apocrypha and Pseudepigrapha (1913). 

Enos (the ancient Ainos)^ a seapoit, on a rocky 
isthmus near the mouth of the Maritza, about 35 
miles NW. of Gallipoli. It has some trade in wmol, 
cotton, leather, wax, &c., but its harbour is now 
choked with sand. Pop. 8000, principally Greeks. 

Enriquez G6inez, Aktonio (properly EnbI 
QUEZ DE Paz), a Spanish poet, the son of a 
baptised Portuguese Jew, was born at Segovia, 
early in the 17th century. He entered the aimy in 
his twentieth year, and rose to the rank of captain ; 
but in 1636 fle<l to Amsterdam, and, having tlieie 
professed the Jewish faith, was in 1660 burned in 
effigy at a Seville auto-da-fA The date of liis 
death is not known. For his twenty -two comedies, 
of which some passed as Calderon*s,' and his poems, 
see Ticknor’b History of Spanish Literature. 

£n'SCbede» a town of Holland in the piovince 
of Overyssel, 30 miles ENE. of Zutphen. Rebuilt 
since its destruction by fire in 1862, it has large 
yarn and cotton mills. Pop. 41,500. 

Ensign was, until 1871, the title given to 
06606113 of the lowest commissioned rank in the 
British infantry (the corresponding rank in the 
cavalry being Cornet), because they carried the 
regimental Colours (q*v.) or ensign. Formerly this 
was a duty attended with much danger when in 
action, and considered highly honourable; but 
colours are no longer taken into battle, and officers 
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of the lank of ensigns «'in(i comets are now called 
second lieutenants. See also Flag. 

Ensilage* See Silage. 

Enstatite, an important rock-forming mineral. 
It is essentially an amrydrons silicate of magnesia, 
but usually contains also small percentages of 
alumina and ferrous oxide. It belongs to the 
pyroxene group of minerals. 

Entablature, that part of a design in classic 
architecture which surmounts the Columns (q.v.), 
and rests upon the capitals. It is usually about 
two diameters of the column in height, and is 
divided in every style of cla^ssical architectuie into 
three parts — architrave, frieze, and cornice. ^ These 
parts vary in their relative proportions in different 
styles, in Doiic architecture, for example, if the 
entablature be divided into eight equal parts, two 
of these form the height of the architrave, three 
that of the frieze, and three that of the cornice. 
In the other styles, the relative proportions are as 
three, three, and foui. 



Fig. 1. — Example of Doric Entablature. 


The Architrave is the horizontal portion which 
lests immediately upon the abacus of the column. 
It is usually ornamented with horizontal mould- 
ings, with flat spaces or fascice between. The upper 
moulding always projects farther than the others, 
so as to throw off the rain. This moulding varies 
in diflerent styles. In Doric (fig. 1) it is a plain 
square projection, with small pendants or guttos 
under the triglyphs. In the other styles it is 
generally an ogee or talon moulding. These 
mouldings are frequently enriched with leaf orna- 
ments, and in very florid designs the fascirn are 
also enriched. 

The Frieze is the middle portion of the entab- 
lature, between the top of tne aichitrave and the 
bed of the cornice. In the Doric style it is 
ornamented with triglyphs or slight projections, 
divided by angular grooves into three parts. The 
spaces between the triglyphs (called metopes) are 
square, and are either plain or enriched, either with 
figure-sculpture, as in the Parthenon, or with bulls’ 
heads, pater^, or other ornaments. In the other 
styles the frieze is never cut into portions, but is 
either left quite plain or ornamented with figure- 
sculpture or scroll-work. The former is most usual 
in Greek art, the latter in Roman. In late Roman 
works the frieze is sometimes swelled or made to 
project with a curve. 

The Corruke forms the upper portion of the entab- 
lature. It is divided into several parts. The lower 
moulding or mouldings resting on the frieze are 
called the^ bed-mouldings, the lower member of the 
projecting part is called the Corona ( q.v, ), and 
between the two there are frequently introduced 


modillions and dentil bands. The bed-moulding 
is generally of an oval or echinus form, and is fie- 
quently enriched with the egg and tongue or leaf 
ornaments. The upper moulding of the corona is 
generally of a cyma recta form ( see Column, fig. 1 ), 
and is often ornamented with lions’ heads. These 
lepresent the openings through which the lain was 
at first led off from the roof-gutters cut in the top 
of this moulding, and were retained as ornaments 
after their original use was discontinued. The 
corona projects well ovei the fiieze and aichitrave, 
and protects them fiom rain, while at the same 
time, by its broad shadow, it gives lepose and 
variety of effect to the building. The soffit, or 
under side of the corona, is frequently panelled and 
ornamented with paterae. 

Origin , — The component parts of the entablature 
are said, with some appearance of truth, to owe 
their origin to the forms of the construction of the 
oldest temples. These were of wood, and were 
put together in the manner most natural for that 
material. The square beams laid across from post 
to post are represented by the architrave; the 
triglyphs of the frieze are copied from the ends of 
the cross-beams ; the cornice is taken from the 
boarding which covered the rafters and ties of the 
roof — ^projected so as to throw off the rain ; and the 
dentils and modillions show the ends of the rafters 
left uncovered. It is not supposed that these 
features were intentionally imitated by the classic 
architects, but that the original wooden construc- 
tion produced forms which were afterwards tiadi- 
tionaUy though unconsciously followed. 

Whatever the origin of the entablature may 
have been, it is a remarkable fact, as connected 
with Greek and Roman ait, how persistent the 
entablature was as a feature in the decoration of 
all classic styles. So long as buildings consisted of 
one story in height, this was quite natural ; but 
after this simple system was abandoned, and when, 
as in Roman architecture, several series of columns 
and entablatures were piled one above the other — 
not used constructionally, but simply applied to 
the face of the building — the cornice, fiieze, and 
architrave still retained their places and propor- 
tions. In the revived Roman art of the 16th cen- 
tury the entablature was used in a manner still 
further lemoved from its original purpose (fig. 2). 



Fig, 2. — Example of Composite Entablature. 


The strict proportions of the various parts were 
entirely lost sight of. The frieze was increased 
in height, so as to admit of small windows, to 
light the Entresol (q.v.) or mezzanine, and in 
the French and English forms of the Renaissance 
the various members become still more attenu- 
ated and altered from the original design (see 
Renaissance). But in no modification of classic 
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aichifecture, however debased, is the entablature 
wanting. The architrave, frieze, and cornice are 
essential portions of every classic design. 

!Entada 9 a genus of leguminous climbing shrubs 
( sub -01 der Mimosem) remarkable for their great 
pods. The egg-sized seeds of E. gigalohitim are 
carried by the Gulf Stream not only to the 
Canaiies, but to Nova Zembla, where their occur- 
rence suggested the name of ‘ Chestnut Bay. ’ 

Entail* The desire to preserve in our own 
family land which we have either inherited or 
acquired appears to be inherent in the human 
mind. Arrangements of this nature weie not 
known to primitive peoples, among whom land 
descended according to strict customary rules 
which could not be altered by the act of an 
individual owner. In some of the ancient Greek 
states owners of property were permitted to 
name successois to their estates, and to appoint 
a substitute who should take the estate on the 
failure of him first named. The substitute so 
appointed was permitted to succeed on the death 
of the institute (as he was called) without leaving 
issue or without alienating the estate. Under the 
Roman law the practice of settling land upon a 
series of heirs, by means of Fideicoimnissa (q.v.), 

t rew up, and was sanctioned by the state. These 
eeds, in their early form, contained merely a sub- 
stitution of heirs. But by the later law a much 
fuller form of settlement was admitted, whereby 
the estate was protected from every sort of aliena- 
tion. The limitation to a particular line of descent, 
the prohibition to alienate or burden with debt, 
and the still more peculiar feature of the declara- 
tion of forfeiture in case of non-compliance are 
to be found in both foims. There are, however, 
two points in which the Roman law differed from 
modern laws of entail. It did not recognise the 
right of Piimogeniture (q.v.), and after the legisla- 
tion of Justinian the limitation of the deed was 
restricted to four geneiations. For the right) of 
piimogeniture, as recognised in deeds of entail, we 
are indebted to the feudal law. That system, 
which has united with the civil laAV to form a basis 
for the codes of modern Europe, did not, in its 
original form, recognise the right of a holder of 
land to alienate his feudal benefice, or even to alter 
the succession, because on the failure of heirs the 
feu leturned to the supeiior. But the right of the 
eldest son to represent his father, both in the duties 
and privileges of the fief, if not an original principle 
of the system, was universally recognised in the 
days of its greatest power. 

In England, the Saxons seem to have prohibited 
the alienation of lands by those who had succeeded 
to them under condition that they should not 
alienate. The law of piimogeniture was not 
lecognised. But after the Norman Conquest 
feudal grants were often made ‘ to A and the heirs 
of his body/ or ‘ to A and his heirs, if he shall have 
heirs of his body.’ The estate thus given was 
regarded as a fee-simple conditional ; on the birth 
of an heir of his body, A would acquire the fee ; 
and, like other owners ha fee after the 13th cen- 
tury, he was at liberiy to alienate. To prevent 
this, the feudal lords obtained the enactment of 
the statute Be Bonis, by which it was directed 
that the fee given with the words above quoted 
should in all cases descend according to the form 
of the gift ; so that, in the case supposed, A would 
not have a fee-simple, an estate to him and his 
lieirs-general, which he was free to alienate, but a 
fee-tail— i.e. a fee tailU or cut down, which he 
•could not alienate so as to bar the rights of his 
issue. Under the statute, lands might be settled 
in tail, or in tail male, or in tail special — i.e. on a 
man and the heirs of his body by a particular wife. 


A settlement in tail special was somewhat analo- 
gous to a settlement in Frankmarriage (q.v.). 

The lestiaints on alienation thus imposed weie 
contrary to sound policy, and the courts permitted 
tenants in tail to bar or cut off the entail ; a tenant 
in possession was peimitted to bar all rights of 
other persons, and so to turn his own estate into 
a fee-simple. From the time of Edwaid IV. down 
to 1833 this was efiected by means of fictitious 
actions, called Fines and Recoveiies ; for these 
cumbrous and expensive forms the 3 and 4 Will. 
IV. chap. 74 substitutes a simple disentailing deed. 
A strict settlement of land usually begins with an 
estate for life to an existing person, followed by an 
estate tail to his son. When the donee of the 
estate tail comes into possession, he can disentail 
and alienate at his own discretion. If not in pos- 
session, he can dispose of his own rights and those 
of his issue ; but he cannot destroy the entail, so 
as to bar remaindermen and reversioners, and turn 
his estate into a fee-simple, unless wdth the con- 
sent of the ‘piotectoi of the settlement,’ \\ho is 
usually the tenant for life. An estate tail is a fiee- 
hold of a limited description. Tenant in tail in 
possession may commit Waste (q.v.). Formeily, 
an estate tail was not liable to the debts of the 
tenant, but by 1 and 2 Viet. chap. 110 this restric- 
tion has been removed. Copyhold lands have been 
held not to fall under the operation of the statute 
Be Bonis. A limitation, therefore, which in a free- 
hold creates an estate tail, in copyhold lands 
creates a fee-simple conditional, according to the 
old common law, except where the custom of the 
manor is to the contrary. But, by trust-convey- 
ances, copyhold estates may be settled in the sanie 
way as freeholds. The rules against Perpetuities 
(q.v.) prevent property from being tied up for an 
indefinite period; but family estates are usually 
re-settled by owners and heirs of entail in each 
generation. Lord Cairns’s Settled Land Act, 1882, 
has given to tenants for life absolute power of 
sale upon notice to the trustees of the settle- 
ment, and without petition to the court, the price 
being invested for the persons interested under 
the settlement. By a series of statutes in Eng- 
land, tenants for life have also received large 
powers of managing and improving theii estates. 

In Scotland, as m England, entails appear first 
to have taken their rise from the feudal usages, 
and from the Roman law, the forms of wdiich weie 
closely followed by conveyancers. It has been 
observed by Lord Karnes that, while the feudal 
system was in its vigour, every estate was in fact 
entailed, because no proprietor had any power to 
alter the order of the succession. But when the 
stricter feudal principles gave way, and the power 
of alienating land began to be recognised, the 
holders of estates sought by deed to secure in 
their own families the lands which they possessed. 
The form first adopted for this purpose %vas the 
simple destination, whereby the estate w as simply 
limited to a particular series of heirs, without pro- 
hibition to alienate, or declaration of forfeiture for 
contravention of the will of the giantoi. In this 
form the deed must have resembled the early 
English entails. ^ The feudal law of primogeniture 
having heen received as a principle of common law, 
the estate wonld naturally descend from father to 
son in the line indicated by the deed. But, as it 
was held that those succeeding under this deed 
were not restrained from alienating, the practice 
of adding prohibitory clauses was introduced. 
Entails in this form were held to bind the heir 
from granting ^atuitous alienations ; but he w^as 
not restrained from selling the estate, or hnrden- 
ing it with debt. Early in the 17th century a 
further addition was made to the form of the 
deed by the introduction of irritant and resolutive 
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clauses — i.e. clauses declaring the act of alienation 
to be null, and to infer the forfeiture of the estate. 
The form thus adopted, which resembles closely 
the form of the Roman deed already noticed, was 
fortified by a decision of the Court of Session on 
the Stormonth entail in 1662, holding that an 
estate so protected could not be attached by 
creditors. This decision created much difference 
of opinion amongst lawyers as to the power of the 
grantor thus to protect an estate from the onerous 
act of the heir. In consequence the famous 
Scotch Entail Act, 1685, chap. 22, was passed, by 
which it was enacted that an estate conveyed by a 
deed fortified by prohibitory, irritant, and resolu- 
tive clauses, and recorded in a particular register, 
should be effectually secured in the line of destina- 
tion. This act has always been most strictly 
viewed by Scottish lawyers; and entails which 
have been found deficient in any of the prescribed 
requisites have been regarded by the courts as 
utterly ineffectual. The operation of the old entail 
act was found, notwithstanding, to be of the most 
oppressive character. Statutes were in consequence 
passed from time to time, empowering heiis of 
entail to exercise larger powers of ownership than 
could be granted under the Act of 1685, and to 
make provisions for their families. Chief among 
these were the Montgomery, the Aberdeen, and 
the Rosebery Acts. At length, by 11 and 12 
Viet. chap. 36 (known as the Rutlierfurd Act), the 
ower of fettering lands by a strict entail has been 
nally destroyed. By this act, heirs under an 
existing entail may disentail, with the consent of 
certain heirs next in succession ; and in all entails 
made after 1st August 1848, and also in old entaUs 
where the heir in possession was bom since 1st 
August 1848, the heir of entail in possession may, 
by means of a simple deed of disentail, free Ms 
estate from the restrictions of the entail. A 
statute in 1875 gave tlie heir in possession larger 
powers of permanent improvement and the right 
of buying out the interest of the next heirs at a 
compulsory valuation; and the Entail (Scotland) 
Act, 1882, gave fui’ther powers of disentailing in 
the case of entails made since 1848, and in all 
cases a practically absolute power of sale to be 
exercised on petition to the court, the price being 
invested for behoof of the heirs of entail. From 
statistics returned to parliament in 1882, it appeared 
that disentailed land was rapidly re-entaued in 
Scotland. 

In America^ before the RevolutioUj the English 
law as to estates tail prevailed. But in the United 
States, the law of entails has been gradually aban- 
doned by the several states ; and property can now 
be fettered to a limited extent only, by* means of 
executory Devises ( see Will ). In Germany, family 
settlements of a very strict character, and ‘ private 
laws ’ regulating the descent of property in certain 
noble houses, are permitted by the laws of some 
of the states which form the German empire. 
In France, the power of creating entails has 
varied much at different periods, from the right 
to make a perpetual entail, which appears to 
have been the original principle, to a limitation 
to four, and at one time to two degrees. But 
by the Code Napoleon, arts. 896-897, entails are 
now absolutely ijroMbited. In Spain, also, entails, 
till then permitted imder certain restrictions, 
were entirmy abolished by the Cortes in 1820. 
Thus it will be seen that the right of securing 
land in a particular family, which commends 
itself to the natural feeling, has been found so 
oppressive in operation, and so injurious to the 
public interest, that, after an existence of more 
than 600 years, it has been practically discarded 
almost simultaneously by the general consent of 
modem nations. 


£llte 1 >be 9 the administrative headquarters of 
Uganda, is on the NW. shore of Victoria Nyanza. 

Untellus Monkey* or HanumAn [Semnopithe- 
ms Entellus), the most sacred, monkey of the 
Hindus, worshipped as half divine, and legarded 
as the host of ancestral souls. ^ The body is 4^ feet 
in length, from ashy-^ay to dirty yellow in colour ; 
the face is dark, with bushy grayish -white whiskers ; 
and the tail is longer than the body. Entellus 



Entellus Monkey {Semnopitkecus Entellus). 


monkeys live in troops, are noisy and quarrelsome, 
and do much mischief near towns and plantations, 
but are nevertheless levereneed and petted. They 
are sometimes identified with the Langur. FoV 
the mythology, see Hanuman. 

Entente Cordiale (Fr., ‘cordial understand- 
ing ’), a term which originated, according to Littre, 
in the French chamber of deijuties in 1840-41. 
Since the Anglo-French Convention of 1904 (about 
Egypt, Morocco, and Newfoundland) the term has 
been used especially to denote the friendly i elation, 
short of formal alliance, between France and Great 
Britain; extended later to France’s ally Russia, 
and so forming a ‘ Tuple Entente,’ balancing the 
triple alliance of Germany, Austria-Hungary, and 
ItMy, until the outbreak of war in 1914. — Dr BeneS’s 
‘Little Entente’ between Czechoslovakia and Yugo- 
slavia (1920) was joined by Rumania in 1921. 
Enteric Fever. See Typhoid Fevek. 

EnterTtis (Gr. enter on, ‘ an intestine ’), inflam- 
mation of the bowels, is a name at the present 
day reserved for inflammation affecting the inner 
mucous coat of the bowel, the term Peritonitis 
(q.v.) being applied to inflammation of the outer 
coat. Inflammations of special parts receive the 
name of colitis, appendicitis, &c. Enteritis forms 
the chief feature of some infective diseases due 
to the growth of special organisms, such as typhoid 
fever, dysentery, Solera. It may be acute, when, 
if severe, it is a dangerous condition often associ- 
ated with inflammation of the stomach (gastro- 
enteritis). This acute type occurs in the summer 
diarrlicea of young children (see Diarrhcea) and 
in outbreaks of food-poisoning, and a very violent 
form of enteritis is brought on by the action of 
irritant poisons like arsenic. In some persons enter- 
itis of a milder type comes on after exposure to cold 
and damp. Occasionally enteritis is chionic, as in 
cases following dysentery or caused by tuberculosis. 
The chief symptom of enteritis is diarrlicea, with 
griping pain, in severer cases also vomiting and 
rise of temperature with, it may be, delirium, and 
later collapse and failure of the heart’s action. In 
treatment the food should be lessened as much as 
possible, even withheld for a day or two, in order to 
minimise the irritation of the bowel ; rest in bed 
with warmth to the abdomen is essential. 

In the Lower Animals. — Among horses, inflam- 
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Illation of the howels generally results from some 
error of diet, such as a long fast followed by a large, 
hastily devoured meal, such as raw potatoes, boiled 
or indigestible and easily fermentable food, or large 
draughts of water at improper times. When thus 
produced, it is frequently pieceded by colic, affects 
chiefly the mucous coat of the large intestines, and 
often luns its course in from eight to twelve hours. 
With increasing fever and restlessness, the pulse 
soon rises to 90 or upwards, and, unlike what 
obtains in colic, continues throughout considerably 
above the natural standard of 40 beats per minute. 
The pain is great, but the animal, unless delirious, 
instead of recklessly throwing himself about, as in 
colic, gets up and lies down cautiously. Respira- 
tion is quickened, the bowels torpid. Cold sweats, 
stupor, and occasionally delirium, precede death. 
When connected with, or occurring as a sequel to 
influenza, laminitis, and other complaints, the small 
intestines are as much affected as the large, and the 
peritoneal as well as the mucous coat of the bowels. 
When the animal is seen early, whilst the pulse is 
still clear and distinct, and not above 70®, and the 
legs and ears warm, bloodletting is useful, as it 
relieves the overloaded vessels, and prevents that ex- 
travasation of blood which speedily becomes poured 
out in the interior of the howels. This disease 
should be treated as follows : Care should be taken 
not to further irritate the bowels by the administra- 
tion of purgative or even aperient medicines, as the 
supposed constipation is due to the bowels having 
lost their function— loss of function being one of the 
phenomena of inflammation — and not to a diy con- 
dition of their contents. Anodynes and sedatives, as 
laudanum in two-ounce doses, or belladonna extract 
in two or three drachm doses, should be repeated 
every two hours until pain is relieved. Morphia and 
atropia subcutaneously injected are also now largely 
used by veterinarians with fomentations to the 
surface of the abdomen and an occasional clyster of 
warm water. No attempt should be made to force 
the bowels to action after apparent recovery, or the 
inflammation may be re-excited. 

Enteritis in cattle is mostly produced by coarse 
wet pasture, acrid or poisonous plants, bad water, 
and overdriving. The symptoms are fever and | 
thirst, a quick but rather weak pulse, restless 
twitching up of the hind limbs, tenderness of 
the belly, moaning and grinding of the teeth, 
and torpidity of riie bowels. Calves generally 
die in three or four days, other cattle in a week or 
nine days. Enteritis in sheep mostly occurs in cold, 
exposed localities, and where flocks are subjected 
to great privations or improper feeding. The 
symptoms and treatment resemble those of cattle. 
The treatment prescribed for the horse is applicable 
to the cow, the doses being one-third larger. 

Enteropneusta, a class of worm-like animals, 
including Balanoglossus (q.v.) and Cephalodiseus 
(q.v. ). It is of great zoological importance because 
of the characters in which the members resemble 
vertebrates. The name, literally ‘gut-breathers,’ 
refers to the paired respiratory pouches opening 
from the front part of the alimentary canal. 

Emtoniology (Gr. entomon, ‘an insect,’ logos, 

* a discourse’), the study of Insects (q.v.). 

Entomostraca^ a general name foi the lower 
orders of Crustacea, including Phyllopods, Ostra- 
cods, Copepods, and Cirripedes. See Crustacea. 

Entophy tes* See Parasitic Plants, Plants 
(Diseases of), Symbiosis j also Fungi. 

Eutozoaf internal animal parasites such as 
Tapeworms ( q. v.). See Parasitic Animals. 

Entr’acte* in Music, is an instrumental piece, 
composed in the form of a short symphony or over- 
ture, to be performed between the acts of a play. 


Entrecasteaux. ►See D’Entrecasteaux. 
Entre Douro e INLinlto* or, as it is fre- 
quently called, Minho, a province of Portugal, in 
the extreme north-west of the country, is bounded 
on the N. by the river Minho, and on the S. by 
the river Donro. Area, 2800 sq. m. ; population, 

1.300.000. It has been called the Paradise of 
Portugal. The climate is agreeable and healthy. 
The chief productions are Avine, oil, Rax, maize, 
wheat, barley, oats, and vegetables. \Vine is 
shipped laigely at Oporto, the capital. Along the 
coast are numerous fisheries, at which great numbers 
find employment. The province of Minho consists 
of three districts, Braga, Vianna, and Oporto. 

Entrenchments are the earthen parapets 
thrown up to give cover against the enemy’s fiie, 
and the ditches or trenches from which the eaith 
is obtained for them. They may be either of 
the most hasty or of the most deliberate kind. 
Of the former class are the various patterns 
of shelter- trench, in which the men stand, kneel, 
or lie in the trench 1 foot 6 inches to 3 feet deep, 
and fire over a parapet 1 foot 6 inches to 2 feet 
9 inches above the ground-level, and also the 
different saps used for siege purposes, in which the 
trench forms the roadway towards the fortress 
attacked, and the parapet gives cover to the troops 
using it. The deliberate kind include all field and 
permanent works, having a thick parget of con- 
siderable height, over which, the men fire, and by 
which they are protected, while the ditch from 
which the earth for the parapet has been dug forms 
an obstacle in its front (see FORTIFICATION ). The 
term is also used for any fence, building, wood, or 
other natural cover that has been scientifically 
prepared for defence. 

Entre Rios (‘between rivers’), a piovince 
of the Aigentine Republic, in the ‘Mesopotamia 
Argentina,’ between the Parand and the TJi*ii- 
guay (whence its name). Estimated area, 20,000 
sq. ra. ; population, about 

416.000. The coimtiy is 
chiefly pastoral, but an 
increasing proportion is 
being put under culti- 
vation, a wide area being 
now devoted to maize and 
wheat. The province is 
fertile and well watered, 
being even subject, in the 
south, to annual floods ; 
nevertheless, the climate 
is very healthy. Lime and 
gypsum are worked Cattle- 
raising and the making of 

I meat -extract are iniport- 
i ant industries. The capi- 
tal is Parand (q.v.). 

Entresol is a low story 
between two main stories 
of a building, generally 
above the first story, but 
iu London most usually 
between the ground-floor 
and the first story. Mezza- 
nino is another name for 
the entresol, as also for its low, broad windows. 

Entropium, or Entropion (Gr. en, ‘in,’ and 
trepo, ‘I turn ’), inversion of the edge of the ej^elid, 
consequent either on loss of substance on its inner 
surface, or on excessive action of the muscle (the 
orbicularis palpebrarum ) which closes the lids. The 
eyelashes are tuimed inwards and rub upon the 
globe during the movements of the lids, produci^ 
much initation, and sometimes opacity^ of the 
cornea. Temporary relief may be obtained by 
plucking out the misdirected lashes by the roots ; 
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but the ladical cure of severe entropium requires 
a careful adaptation of the surgeon’s art to the 
circumstances of the particular case, and should 
not be attempted by unskilled hands. The most 
common cause of entropium is granular conjunc- 
tivitis. See Eye (Diseases OF). 

Entrjf Forcible. See Forcible Entry. 

EuvelopCt a wrapping, covering, or enclosing 
medium. Thus, the perianth of a flower is called 
its floral envelope ; in a comet the nebulous cover- 
ing of its head is the envelope ; and in mathematics 
the locus of the ultimate intersection of a series of 
curves is termed an envelope. As a manufactured 
article, an envelope is a paper bag or pocket foi con- 
taining letters, stationery, and other postal matter. 
Previous to 1840 envelopes weie little known or used, 
though in Pans in 1653 a postal delivery was insti- 
tuted, for which prepaid envelopes were used. 
Bishop Burnet, writing in 1714, mentions the use 
of an envelop for a letter ; and Dean Swift, in his 
Grub Street Poets^ writes : 

No letter iii an envelope 

Could give him iiioie delight. 

In 1839 Rowland Hill, whose postal reforms were 
laigely instrumental in their introduction, spoke of 
‘ the little bags called envelopes.’ With the estah- 
lishment of prepaid postage in the United King- 
dom on 1st May 1840, the adhesive stamp and an 
envelope with an allegorical design by Mulieady, 
R.A., were simultaneously put on sale. The con- 
venient stamp quickly displaced the Mulieady 
envelope in public favour ; a vast supply prepared 
for sale had to be destroyed, and the Mulieady 
envelope has become a philatelic cuiiosity. It was 
not till towaids 1830 that the use of* envelopes 
became common. Now their manufacture is a 
huge industry, in which much ingenious machinery 
is employed. 

The early forms of envelopes were made and 
folded by hand, and for exceptional forms, required 
in small quantities, hand-maildng still is practised. 
But for standard sizes, machines turning out as 
many as 100,000 per working day are exclusively 
employed. The fii-st efficient envelope -making 
machine was patented in 1844 by Warren de la Rue 
and Edwin Hill. That machine differed from those 
now in use only in not gumming and folding the 
envelope in one opeiation. In modern piactice a 
pile of 500 sheets or more, if the paper is thin, is 
cut at one operation by the steel blades of a pmiich- 
ing-machme into blanks, of the shape and size of 
the leqnired envelope. The adhesive solution used 
in the gumming process consists of gum arabic or 
dextrine, and is applied to the overlaps of the 
blanks by the gum-picker fed with the solution, as 
printing-mk is supplied to inking-rollers. In the 
lolcling-box the two sides and the lower flaps are 
pressed together and sealed. The envelope is next 
carried forward on an endless chain, and in its pro- 
ress the gum oq the upper flap is dried. Various 
evices for fastening envelopes aie in use. For 
the carrying of heavy articles, envelopes strength- 
ened with a lining of calico are employed. 

In the stationery trade certain standard sizes of 
envelopes are i*ecognised, corresponding with the 
size of the paper they are meant to enclose. Square 
or court envelopes are prepared for single-folded 
Qoriespondence jiaper, whilst commercial or oblong 
forms accommodate twice-folded sheets. Again, in 
the trade a distinction is made betwixt what is 
called envelope shapes and hag shapes, the essential 
difference being that in the envelope shape the 
upper or sealing part is on the long side, whereas 
in the bag shape the sealing flap is on the narrow 
side of the envelope. Opacity is in general a 
desideiatuni in envelope paper, an object sometimes 


helped by pi in ting lines on the inside of the paper. 
On the other hand, some envelopes have a panel of 
transparent paper through which the address shows. 

EnviroiUlieilt, a modern term for the influ- 
encing surroundings of an organism. Neither plant 
nor animal can be understood as a rounded-off 
unity; the whole life or function is made up of 
action and reaction between the organism and its 
environment. Streams of matter and energy from 
Avithont preserve the lelative constancy of the 
organism, as of a special wave-crest in the sea; 
while changes in the streams have their correspond- 
ing changes within. The plant or animal has 
obviously a strong unity of its own, but even that is 
in part due to ancestral welding under the hammeis 
of the environment. It may seem, too, to vary of 
itself like a fountain in the air, but throughout all 
its lises and falls there blows the wind of the 
environment. The influence of outside conditions 
has been recognised by most naturalists from the 
time of Hipiiocrates, and is taken for granted in 
our everyday speech and action. There is con- 
siderable difference of opinion, however, as to the 
importance and degree of this influence. Thus 
Buffon, Treviranus, and Geoffioy St Hilaiie re- 
garded the suiToundings as direetly hammering 
changes on the organism ; while Erasmus Darwin 
and Lamaick regarded internal changes as indirect 
functional results of new eriviionment. Chailes 
Dai win allowed a measure of truth in both these 
positions, but emphasised the indirect destructive 
action of the animate and inanimate environment 
in the struggle for existence. These three positions 
aie still held, some emphasising one, others aiiothei, 
the majority combining the three ( see Evolution ). 

The external influences may be classified in four 
gi-oups : (1) Molar oi Mechanical; (2) Chemical; 
(3) Molecular or Physical; (4) Vital or Animate. 
A few instances of each kind will be given. 

(1) Molar or Mechanical Influences. — Confined 
space brings about a dwarfed brood. Currents 
mould the sponges and corals, chisel the shells, cut 
up the water leaves ; and the wind blows the trees 
out of shape. Vertical pressure may broaden out 
the form or produce latent life; while the very 
weight of structures effects many changes, from 
the mode of an egg’s dividing to the slope of a 
tree’s branches. On the whole, however, the 
mechanical hammers effect least. 

(2) Chemical Influences. — Subtler but more 
potent are the influences which we group together 
as chemical. Good aeration— i.e. abundant oxy- 
gen — q^uickens development and stimulates the 
whole life. The ‘vital combustion’ is more rapid. 
In drought some animals become desiccated (see 
Desiccation ), and the Axolotl ( q . v. ) , removed from 
the watery bed into less moist environment, becomes 
an Amblystoma. The composition of the medium 
seems to have a great influence on the forms and 
phases of simple unicellular life, and it is often very 
important in the case of eggs, embryos, and larvae. 
Remarkable and perplexing changes may lesult 
from a slight change in the chemical composition of 
the sea-water. Food may be included under this 
group, and its influences are the gieatest. To Claude 
Bernard the whole problem of evolution was very 
much a question of variations in nutrition. It is 
the food, to a large extent, which conditions the 
cyclic changes in cell-life from an active ciliated 
phase to a passive amoeboid or encysted one (see 
Cell). Parasites in their passivity illustiate a 
nemesis at least exaggerated by their copious 
nutrition. Abundant food is associated with 
growth and asexual multiplication; the plant 
sends out its runneis, the plant-lice continue their 
rapid parthenogenesis (see Aphides), but a cheek 
to nutrition hastens the sexual climax. C. W. 
Beebe caused the scarlet tanager {P%ranga erythro*- 
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mdas) and the bobolink {Dolichonyx oryzivorus) 
to keep their breeding plumage through the year 
by giving them fattening food and keeping them 
without much exercise m dim light. According 
to Sutton, hypertrophy of one part over another 
has been the principal process in the tiansi- 
tion from hermaphroditism to unisexuality, while 
Barfuith emphasises the importance of fasting as 
a piogiessive factor in evolution. From the cell- 
cycle to the colour of canaries’ feathers, the import- 
ance of the food-factor is widely demonstiable. 

(3 ) Physical Influences , — Heat stimulates growth 
and hastens the reproductive matuiity, while cold 
tends to dwaif and often produces coma. Maupas 
increased the rate of repioductiou in an Infusoiian 
five times by an elevation of 17® C. in the tempera- 
ture of the water. Dr W. H. Dallinger has described 
how the monads which he succeeded in educating 
to stand a temperature high above the usual fatal 
point became not a little altered at the crisis of 
each successive elevation. Weismann has shown 
how an artificial winter induces the winter colouring 
of a certain Butterfly (q.v.). The sunlight which 
kills the floating germs has a beneficent action on 
most organisms, very notably on plants. In some 
cases it seems to affect coloui, and Poulton has 
altered the colour of his Caterpillars (q.v.) by the 
tint of the glass under which they lived, or lias pro- 
duced golden chrysalids by keeping them in gilded 
boxes. Electric and probably magnetic energies 
seem also to have influences. 

(4) Vital Influences . — In the web of life organ- 
isms influence one another indirectly in a hundred 
ways, but they have lilwvise their direct influences. 
There are animate as well as inanimate ‘ hammers.’ 
Sea-spiders specifically alter Hydroids, and Semper 
also notes the mutually influencing associations of 
a snail and a coral, of an Annelid and an Antipathes 
(a genus of Zoantharia). Crustacean parasites 
may very effectively alter their ciiistacean hosts, 
and internal guests have also marked results. In 
some cases, such as galls, insects produce indivi- 
dual modification in the plants they frequent. 

Hundreds of cases of external influence, now on 
one system, now on another, are known, but few 
are thoroughly understood. The observation of 
the results is one thing, their rationale another. 
In a general way, barring purely mechanical 
modifications, the influences are referable to two 
classes — one set increasing constructive processes, 
storage of energy, passivity, anabolism ; the other 
set increasing destructive processes, expenditure of 
energy, activity, katabolism. 

The susceptibility of organisms to outside influ- 
ences is very varied. Simple and young forms are 
evidently more in the grip of external circum- 
stances than are complex and adult organisms. 
The cell, the seedling, the child, are more impres- 
sible than the worm, the tree, the man. Passive 
forms also, like sponges and algse, corals and trees, 
are much more under the tyranny of surroundings 
than active organisms with devices at command 
for parry or escape. The vegetative system, again, 
is often er affected than the reproductive. 

The degrees of influence are also very varied. 
The dints of the enviionment may be deep or supei- 
ficial, very direct or very remote in their results. 
A primary influence from without may have more 
than one result within the organism,- by starting 
correlated variations. The influence may remain 
without apparent result in the individual, and yet 
the nemesis may be evident in the offspring. 
Influences may also accumulate within the organ- 
ism without any evident outcrop for a time, but 
at length an indirect, at first s^ght spontaneous, 
change may be the far-off result. The influence 
of environment in forcible distribution, in a cata- 
clysmic destruction of local fauna, and the count- 


less indirect results of changed conditions must 
also be kept in view. 

It remains impioved that bodily modifications 
induced by changes in the enviionment can he 
transmitted to the ofl*&pring as such or in any re- 
presentative degree (see Heredity). The relation 
between organisms and tlieir environment remains, 
however, of essential importance. We must recog- 
nise the fact of the constant dependence of the 
living creature on its surroundings, the fact of 
transient induidual adjustment and lasting indi- 
vidual modification, the fact that modifications 
may have secondary effects on the offspring, and 
the fact that environmental changes may act on 
the germ -plasm as variational stimuli. 

See Semper’s classic work, The, Natural Conditions of 
Existence as they affect Animal Life (Inter. Sc. Series, 
1880); T. H. Morgan, Experimental Zoology (1907); the 
articles Darwinian Theory, Evolution, Heredity, 
Weismann, and authorities there named. 

Envoy, a diplomatic minister inferior to an 
Ambassador (q.v.). Like the latter, lie leceives 
his credentials immediately from the sovereign, 
though he represents not his prince’s personal 
dignity hut only his affairs. He tlius iank.s abo\e 
the Charge d’Affaiies (q.v. ). See Consul. 

I Enzeli 9 now Pahlewi, on the Caspian, is the 
poit of Beshd (q.v. ). 

Enzymes. See Fermentation. 

Eoanthropus (‘dawn-man’), a generic name 
given by Dr Smith Woodward in 1912 to a late 
Pliocene or early Pleistocene race of in can {Eoau- 
thropus Daiosoni)^ represented by some fragments 
of a skull and mandible found by Mr Charles Daw- 
son in a gravel-pit at Piltdowm, Fletching, near 
Lewes. A canine tooth was got in 1913 ; new frag- 
ments in 1915. The skull is remarkable for its ex- 
treme thickness. Owing to the fragmentary char- 
acter of the lemains, attempted reconstructions 
disagree. Sir Arthur Keith’s restoration gives 
the jpiltdown man a skull and brain of approxi- 
mately the foim and size of modern races. Dr 
Smith Woodward gives him only about two- thirds 
of the modem man’s brain -capacity. The jaw, on 
the other hand, is much moie ape-like. Some 
think it a chimpanzee’s. Eoanthropus thus differs 
from the Neanderthal race, which has a more 
simian brain and more human j aw. W e may i egard 
the human stem as divided into four branches 
— Pith ecanthi opus, Eoanthropus, Neanderthal, and 
that represented by present-day man. 

Eocene System, in Geology. This is the 
lowest or oldest series of strata included in the 
Tertiary division. The name Eocene (eo^, ‘dawn,’ 
kainos, ‘recent’) was introduced in 1830 by Lyell, 
whose classification of the Tertiary formations was 
based on the proportions of living species of mol- 
luscs which the strata contain. The oldest mem- 
bers of the series, containing as they do only an 
extremely small proportion of such recent forms 
(according to Lyell, per cent.), were looked 
upon as indicating the dawn of the existing 
state of the molluscan fauna. With necessary 
modifications, Lyell’s classification has maintained 
its place, but the names of the various sub- 
(Hvisions of the Tertiary strata, first suggested 
by an examination of the Em’opean deposits, 
are now used without reference to the precise 
percentage of living molluscan ^ecies which the 
beds may chance to contain. The Eocene beds 
rest unconformahly upon the Chalk or Cretaceous 
strata— hence there is a break in the succession. 
A movement of elevation followed upon the close 
of the Cretaceous period, and the sea disappeared 
from middle Europe. Probably the British area 
at this time was connected with what are now 
the opposite coasts of the Low Countries and 
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France, and considerable denudation of the later 
Cretaceous deposits supervened. Ere long, how- 
ever, partial subsidence set in, and at the begin- 
ning of Eocene times the sea commenced to invade 
those regions in the south-east of England, the 
north of France, and the low grounds of Belgium, 
in which we meet with the oldest accumulations of 
Tertiary times. 

The Eocene system, as developed in England, 
occurs chiefly in two districts, csuled respectively 
the London and Hampshire basins. In the north 
of France it forms another large basin, in the centre 
of which is Paris, and it likewise spreads over a 
considerable area in Belgium. The strata are 
partly of fresh-water and partly of marine and 
bracKish-water origin, and consist principally of 
more or less unconsolidated sands, clays, loams, 
mails, &c., with which are here and there inter- 
stratified layers of limestone and lignite. Group- 
ing the Anglo-French and Belgian strata together, 
we have the following succession : 


England France and Belgium. 

Upper j Barton Clay and Upper) Gyps marin : Sables 

Eocene ( Bagsliot Sands I nioyens.— Wemmelian. 

Middle | Bracklesham Beds : ) Oalcaire grossier.— Lseke- 

t Middle Bagshot Sands, j man : Bruxellian. 

London Clay and Bognor 1 Wanting m Fi-ance. — 

Beds j Lower Ypresian. 

Oldhaven Beds . . .Not recognised. 

Woob.ch and Beading 


Lower 

Eocene 


au eoisonnais. — upper 
I Landenian. 

{ Sables de Bracheux. — 
Lower Landenian and 
Heersian. 


In the south of Europe the Eocene system is 
developed on a much larger scale. In place of the 
limited basins of the Anglo-French and Belgian 
areas we encounter a thick and ‘widespread series 
of limestones and calcareous sandstones. These 
accnmulations appear on both sides of the Mediter- 
ranean, in Spain, and in Morocco. They enter 
largely into the composition of the Apennines, the 
Alps, the Carpathians, and the Balkans ; they 
extend through Greece, Egypt, and Asia Minor, 
and thence through Persia and the Himalayas to 
the coasts of China and Japan. The most charac- 
teristic feature of these thick calcareous beds is 
the occurrence in prodigious numbers of num- 
mulites — a foraminifer. Another noteworthy feat- 
ure of the Eocene system of southern Europe is 
the occunence in the Alpine region of Bavaria of 
certain sandstones, &c. (locaHy called Flysch)^ in 
which appear many gigantic erratics of various 
crystalline rocks— the precise source of which is 
not known. They may possibly have been derived 
from the archsean masses of Bohemia. In North 
America the more important Eocene strata are the 
great lacustrine deposits of the Rocky Mountain 
region and the plateaus lying to the west. But 
marine deposits of the same age occur also along 
the borders of the Atlantic, the Mexican Gulf, and 
the Pacific. 

The flora of the Eocene is represented chiefly hy 
dicotyledonous and monocotyledonous plants, and 
had a prevalent Indo- Australian character. Palms, 
screw-pines, cypresses, and various proteaceous 
plants grew in England in early Eocene times, and 
with these were associated species of custard apple, 
gourd, melon, oak, -walnut, magnolia, &c. Amongst 
the forms of later Eocene times were species of 
gum-tr^, nettle-tree, and banksia, fan-palms and 
screw-pines, aroids and cacti Evergi-eens were 
represented by laurels, cypresses, and yews, while 
deciduous trees were represented by species of 
maple, plane, willow, poplar, elm, beech, chestnut, 
hornbeam, walnut, fig, &;c. The fauna, like the 
flora, is also indicative of somewhat tropical con- 


ditions. Among the characteristic molluscs u^ere 
species of Conus, Voluta, Cyprsea, Oliva, Nautilus, 
&c. Sharks were numerous, such as Otodus, 
Lamna, and Carcharodon ; and reptiles were repre- 
sented by turtles, terrapins, snakes, lizards, croco- 
diles, and alligators. None of the great Mesozoic 
Saurians, however, survived into Tertiaiy times. 
Among the more remarkable birds were Odonto- 
pteryx, the jaws of which had tooth-like denticnla- 
tions, and Dasornis, akin a]^arently to the extinct 
gigantic Dinomis of New Zealand Early forms 
of modern types were also present, such as species 
of heron, gull, vulture, buzzard, woodcock, quail, 
pelican, flamingo, ibis, &c. Many of the mammals 
of Eocene times were remarkable for the union of 
characters intermediate between marsupials and 
carnivores. Tapir-like animals, such as Palmo- 
therium, seem to have abounded. Another com- 
mon form was Anchitherium, which had affinities 
to the Palaeotheres and true horses. There were 
also many hog-like animals with intermediate or 
generalised characters, as well as* transitional horn- 
less forms of deer and antelopes. From the Eocene 
also come the earliest of the Prosimise — the lemur- 
oid Csenopithecus, as well as ancestral forms of hats, 
hedgehogs, and squirrels. From the Ameiican 
Eocene lacustrine beds have been obtained remains 
of some very remarkable types. Among these are 
four- toed and five- toed ancestois of the horse, and 
Dinoceras, an animal as large as the elephant, fur- 
nished with three pairs of horns and two long tusk- 
like canines (see Dinocerata). Another strange 
order of animals (Tillodonts) combined characters 
which are now met with in such distinct groups as 
the ungulates, rodents, and carnivores. 

The Eocene deposits of the Anglo-French and 
Belgian area appear to have accumulated in an 
inland sea opposite the mouths of one or more 
great rivers. In Eocene times large areas which 
are now land were under water ; the Mediterranean 
extended farther north and south than it now does, 
while eastwards it stretched into Asia, perhaps to 
the Indian Ocean. The Pyrenees, Alps, Carpathians, 
and Himalayas were inconspicuous Heights. Since 
the Nummulitic sea washed their base, tliey have 
been upheaved for thousands of feet — the old floor 
of that sea is now met with in the Alps at heights 
of over 10,000 feet, in the Himalayas at 16,500 feet. 

Eolians. See ^oltans. 

EolithSy a name given by some archjeologists 
to very early and roughly broken Flint Implements 
(q.v.), or natural flints assumed to have been used 
as weapons by human beings at an earlier date than 
the oldest and rudest palseoliths. See Anthro- 
pology, Stone Age. 

lEon de Beaumont, Charles Genevieve 
Timoth^e d’, known as the Chevalier (FFoii, was 
bom at Tonnerre, in Burgundy, in 1728, studied 
law, and became an advocate. He attracted the 
notice of the Prince de Conti by some political 
wiitings ; and in 1755 was introduced by the latter 
to Louis XV., who employed him in diplomatic 
missions to Russia and Austria. After serving a 
short time in the army, not without distinction, he 
was sent to London in 1762 as secretary of embassy, 
and shortly after was made minister plenipotentiary. 
On the death of Louis XV., the Frencli minist^ 
deemed it prudent to recall him, as they were afraid 
he might betray their secrets to the English govern- 
ment, which inade him brilliant offers. After much 
negotiation. Eon consented to surrender certain 
compromising papers, and submit to the condition 
imposed by Louis XVI. of wearing feminine garb, 
which he had often before assumed as a disguise, 
and which he now wore till Ms death. The doubt 
as to his sex, fostered by his parents in his child- 
hood, was maintained, for reasons wMch can only 
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be conjectured, till the end of his life. On the 
■outbreak of the French Revolution, while he was 
again in London, he offered his services to the 
French nation, but nothing came of his offer. Ho 
maintained himself by giving lessons in fencing till 
in 1796 he was disabled by an accidental wound, 
after which he was reduced to great destitution. 
He died ‘21st May 1810, when an examination of 
his remains by a surgeon settled the question of his 
male sex, and put an end to the curiosity of the 
English public. His writings appeared at Amster- 
dam (1774) under the title of Loisirs dv, Chevalier 
d^J&on. The Memoires which bear his name are not 
genuine. See Telfer, The Chevalier Witon de Beau- 
mont ( 1885-96 ) ; Laughton’s D. iV. B. article ( 1888 ) ; 
a monograph by Vizetelly (1895), and the Life by 
Hoinbeig and Jousselin (1904; Eng. trans. 1911). 

Eos. See Aurora. 

Eosin. See Dyeing. 

EOtvds^ JozsEF, Baron ( 1813-71 ), Hungaiian 
author, was born and died at Budapest. Se be- 
came an advocate in 1833, but soon devoting him- 
«elf to liteiature, published two comedies and a 
tragedy, a work on prison reform, his first great 
novel. The Carthusian (1838-41), The Villaqe 
Notary (1846; Eng. trails. 1850), &c. In the 
revolution of 1848 Edtvos was Minister of Public 
Instruction, as again under Andrassy (1867) after 
three years of exile. 

EOZOO1I9 the name given in 1864 by Sir William 
Dawson to an assumed oiganism (apparently a 
foraminifer) vdiose supposed lemains constitute 
leefs of rock in the Arcnsean System in Canada; 
but the belief that it is inorganic steadily gained 
ground, and is now universally accepted. 

Epacridacese9 a small order of heath -like 
shrubs or small trees, usually indeed reckoned as 
the Austialian sub-oider of Eiicacese, from which 
they aie chiefly distinguished by the epipetalous 
stamens destitute of the peculiar specialisations of 
anther-dehiscence or appendages. Many species 
— e.g. Epacris grandiflora, drc., are cultivated in 
our greenhouses along with the heaths proper. A 
few pioduce edible berries. See Cranberry. 

EpactS (Gr., ‘additions’), in Ecclesiastical 
Chronology, a set of nineteen numbers used for 
fixing the date of Easter and other church festivals, 
by indicating the age of the moon at the beginning 
of each civil year in the lunar Cycle (q.v,). At 
the reformation of the calendar in 1582 it was 
found that the Golden Numbers could no longer by 
themselves serve the purpose of adjusting the 
double reckoning by lunations and by the tropical 
or true jrear; and thus, instead of adopting the 
more rational computation, the Homan Church 
devised the artificial and involved method of 
epacts. The main point to determine is the age of 
the moon (in entire days) at the beginning of each 
civil year, or the number of days between the end 
of the ecclesiastical year in December and the 1st 
January succeeding. Thus, subtracting 354 days 
(12 lunations) from 365, we should have 11 days 
for the first annual epact, then 22 for the year 
following, then 3, 14, 25, 6, 17, 28, 9. 20, 1, 12, 23, 
4, 15, 26^, 7, 18, and 29 ; the series of 19 numbers 
being obtained in succession by adding 11, and 
Avhen the sum exceeds 30, subtracting that num- 
ber. This illustration, however, is simpler than 
any actual case, by reason of the leap-years, which 
require 12 to be added for the follomng epact, and 
of the fact that no lunation is exactly 30 days long. 
When the lunar cycle of 19 years is completed, the 
epacts recur again in the same order. In ^e 
Anglican reckoning, as distinguished from the 
Roman, it is noteworthy that the Gregorian epact 
for any year is the same as the Julian epact for the 
year preceding, owing to the coincidence that 11, 


the number of days lost on the Julian account 
before our parliament adopted the reformed 
Calendar (q.v.), is also the number of days between 
the lunar and the solar years. The epact detei- 
mines by subti action the date of the first new moon 
in January ; then by adding 29 and 30 alternately 
the successive new moons throughout the year are 
assigned to their respective dates. See Delambre’s 
Astronomie Modcrne, vol. i. 4^32. 

Epai]ilinO]ldaS9 the most eminent of Theban 
generals and statesmen, and one of the noblest 
figures in Greek history, w^as born towards the end 
of the 5th century B.c. He was descended from 
an ancient but impoverished family, and led a 
retired life till his fortieth year, profiting by the 
instructions of Lysis the Pythagorean, an exile 
from Tarentum, who inspired him wuth enthusiasm 
for the elevated ideas which it w^as the object of 
his life to realise. Plutarch tells us that Epami- 
nondas saved the life of Pelopidas in battle in 
385, which was the beginning of one of the most 
famous friendships of antiquity. After the desperate 
but successful stratagem by which his fellow- 
citizens recovered the Cadmeia and expelled the 
Spartans (379), Epaminondas stepped forward 
immediately into the ranks of the patriots; and, 
when sent to Sparta in 371 to negotiate a peace 
between the two countries, displayed as much firm- 
ness and dignity as eloquence in the debate which 
ensued upon tlie question whether Thebes should 
ratify the treaty in the name of all Boeotia, the 
result of which ratification would have been 
equivalent to a recognition of her claim to 
supremacy over the Boeotian towns. To this the 
Lacedemonians demurred, and the w'ar was again 
4-esumed ; Epaminondas was appointed to the chief 
command, and along with Pelopidas, ■srtth an army 
of but 6000 men, defeated twice that number of the 
enemy at Leuctra (371). Two years later, with 
Pelopidas, he marched into the Peloponnesus, and 
incited several of the allied tribes to fall away 
from Sparta. On his return to Thebes, Epaminondas 
was accused of having violated the laAvs of his 
country by retaining the supreme power in his 
hands beyond the time appointed bylaw, but was 
acquitted in consequence of his open and animated 
defence. In the spring of 368 the war between. 
Thebes and Sparta was renewed with increased 
fury, and Epaminondas made a second and some- 
what; unsuccessful invasion into the Peloponnesus, 
receiving on his return a check from Chabrias at 
Corinth. To atone for this unsuccessful under- 
taking he advanced with 33,000 men into Arcadia, 
and joined battle wifh the main body of the enemy 
near Mantinea, in the year 362 B.C. Epaminondas 
charged at the head of his men, and broke the 
Spartan phalanx, but was mortally wounded in the 
breast by a javelin. Being told by the physicians 
that he would die as soon as the wesyjon was 
extracted, he waited till he heard that the Boeotians 
had gained the victory, then drew out the javelin 
with his own hand, exclaiming : ‘ I have lived long 
enough.’ See his Life by Cornelius Nepos, and, in 
German, Bauch (1834) and Pomtow (IS'tO). 

Epaulette (from the French ^paule ) is a fringed 
shoulder-knot worn since 1795 by commissioned 
officers of the British navy, sub-lieutenants wearing 
one of gold lace, and other ranks two. Crowns, 
anchors, and stars worked in silver on the epaulette, 
and the size of the cords of the epaulette itself, 
indicate the degree of rank. Previous to the 
Crimean war officers of the British army wore 
gold epaulettes, and the men worsted ones. Many 
foreign nations still retain them for both naval ana 
military officers. 

I^p^e, Charles Michel, AbR6 de l’, instructor 
of the deaf and dumb, was bom at Versailles, 25th 
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November 1712. Taking orders, he became a 
preacher and canon at Troyes, but eventually, on 
account of his Jansenist opinions, was deprived of 
this office, and now lived in retirement in Paris. 
In 1765 he first began to occupy himself with the 
education of two deaf and dumb sisters ; and, as he 
asserts, without any previous knowledge of Pereira’s 
efibits in the cause, invented a language of signs, 
by which persons thus afflicted might be enabled to 
hold intei course with their fellow-creatures. His 
attempts being crowned with success, he deter- 
mined to devote his life to the subject. At Ms 
own expense he founded an institution for the deaf 
and dumb, which was first publicly examined in 
1771, and from 1778 received an annual subsidy. 
It was not, however, converted into a public 
institution till two years after his death, which 
took place 23d December 1789. He wrote two or 
three works on his system, for an estimate of which 
see Hartmann’s Deafmutism (Eng. tians. 1881). 
See Deaf and Dumb. 

Epeira^a genus of spiders, the type of a family 
called Epeiridje, inclucling the common Garden 
Spider ( Epeira diadema ). See Spider. 

Eperies (Slovak Prelov), an old town of 
Czechoslovakia, on the Tarcza, 150 miles NE. of 
Budapest. It is the seat of a Greek Catholic bishop, 
and has a college. A conflagration of 7th May 
1887 destroyed 400 houses and most of the chief 
public buildings. It manufactures eartliemv are, 
linens, and woollens, and has some trade in corn 
and Tokay wine; whilst in the vicinity are the 
Sovar salt-works. Pop. 18,000. 

!l§periiay 9 a town in the Piench department of 
Marne, is the headquarters of the Vins de Cham- 
pagne^ and is situated in the midst of a rich vine- 
growing district, on the left bank of the Marne, 19 
miles wNW. of Clrfilons. It is handsomely built, 
clean, and well paved. Its environs consist, for the 
most part, of elegant villas, with vaults attached, 
belonging to the Champagne wine -merchants. 
Epeinay manufactures large quantities of earthen- 
'ware from a clay obtained in the neighbourhood, and 
called Terre de Champagne; also hosiery, refined 
sugar, and leather. It has a brisk trade in bottles, 
corks, wire, &c., as well as Avine. Pop. 22,000. 

Ephah, a measure of capacity in use among the 
Hebrews, equivalent to about 8§, or, accoiding to 
others, 6 ’468, imperial gallons. 

Ephemera ( ‘day-fly ’ or ‘May-fly ’), a genus of 
well-known insects Avhich appear in vast nnmbeis 
on summer evenings from rivers, canals, and ponds, 
and after a short merry life disappear as suddenly 
as they came. The genus Ephemera is type of the 
family Ephemeridse oi May -flies in the Avide sense. 
The family is usually rairked among the amphi- 
bious Neuroptera, not far from Dragon-flies and 
Perlidse. 

A thin delicate body, Avitli filmy Avings, of which 
the anterior aie much the larger and sometimes 
the only pair; radimentaiy month-parts in the 
adults, which fast throughout their short aerial 
life; a long-lived voracious larval existence in 
the water, with so-called tracheal gills for a^atic 
respiration, are striking features of the Ephe- 
merids. The antennae are short and awl-shaped; 
the eyes of the males are very large; the head- 
sMeld is enlarged, covering the rudimentary mouth- 
parts ; the middle ring of the thorax is exaggerated ; 
the legs are delicate; the thin abdomen ends in 
tAvo or three long filaments. 

The life-history of these delicate ephemeral in- 
sects is very inter^ting. The eggs are laid in the 
water and give rise to aquatic larvse, which live 
sometimes two or three yeai-s, moulting many times. 
They prefer running water, hide under stones or 
make burrows in the mud, have well-developed 


mouth-parts, and feed hungrily enough on other 
insects. The trachese or air-tubes, as the figure 
shows, aie expanded in plate-like or tuft-like 
aired structures down the sides of the posteiior 
ody. A pupa stage eventually follows, during 
which the larva acquires wings and other adult 
structures, but the insect which emerges and leaves 
the water is, curiously enough, not yet ready for 
its short adult life. Though it has wings, it is 
still encumbered by a delicate robe. This sub- 
imago, as it is often called, finds some resting- 
place on grass stem or tree_ trunk, gets rid of its 
last encumbrance, and begins its life of a day. 
The cast-oflT ghost-like exuviae are found in great 
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numbers. In the summer evening the males and 
females enjoy a brief merry love-dance. The 
females are fertilised, the eggs are dropped into 
the water, and then sometimes in a single day the 
bright crowd is gone. It is literally true that at 
the moment of their climax they die. 

The most familiar species is Ephemera vulgata, 
the common May-fly, the green drake (sub-imago) 
and gray drake of anglers. Palingenia, Hepta- 
genia or Baetis, Cloe, Caenis, are almost common 
genera. The adult larvae are used for bait ; the 
corpses of the adults are sometimes abundant 
enough to serve as manure. The Ephemerids date 
back to the Devonian epoch. See Angling-. 

Epbemera (from Gr. epi and Mmera, ‘on a 
day^), or Febris Diaria in Latin, a fever Avhich 
lasts only a single day, or part of a day,^ and is 

f enerally dependent on some slight local irritation, 
t hardly requires any other treatment than the 
removal of the cause, if known. 

Ephemeris* See Almanac, and Diary, 

Ephesians* Epistle to, one of the letters 
Aviitten hy St Paul during his impiisoiiment, prob- 
ably at liome. It is very doubtful if the epistle 
was written specifically to Ephesus. The eailiest 
MSS. omit the words ‘ in Ephesus ’ in the opening 
verse, and it is difficult to suppose that the apostle 
Avould have Aviitten to a church where be bad 
worked for three years, and must have made many 
friends, without sending personal messages and 
salutations. Many modern scholars regard the 
epistle as a circular letter addressed to a groirp of 
churches in the province of Asia. It fornrs a com- 
panion epistle to Colossians, with Avhicli it has 
many points of similarity. Both these epistles are 
characterised by a very exalted conception of the 
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Pei son of Christ, and in Ephesians the doctrine of 
the chuich is more highly developed than in any 
other epistle. The question of the Pauline authoi- 
ship of Ephesians has been raised anew by Dr 
Moffatt in his Introduction to the Nexo Testament. 
Di Moffatt thinks that the style and linguistic 
chaiacteiistics of the epistle aie iin-Pauline, and 
that the theological outlook is m advance of that 
which we find in the genuine epistles. His aigu 
ments, however, aienot conclusive, and the general 
tendency among modem scholars is to maintain the 
Pauline authorship of the epistle. 

Ephesus? one of the twelve Ionic cities of 
Asia Minor, was situated in Lydia, near the mouth 
of the river Cayster, in the midst of an alluvial 
plain. It was long before Ephesus acquiied any 
political importance, in spite of being a sacred city 
fiom an early peiiod. Subdued first by the Lydian, 
and next by the Persian kings, it was included, 
after the death of Alexander the Great, in the 
territories of Lysimachus (281 B.C.), by whom it 
was greatly strengthened. Ultimately it came 
into the possession of the Romans; and in the 
time of Augustus, when Strabo wrote, it was ‘the 
greatest place of trade of all the cities of Asia est 
of the Taurus.’ This was also its condition when 
visited by St Paul, who resided here three years ; 
but the destruction of its gieat temple by the 
Goths, in 262 A.D., gave it a blow from which it 
never recovered. In 431 it was the scene of the 
third general council of the Christian Church. 
Its geneial history, while a city of the Byzantine 
empire, was unimportant, and before the days of 
Tamerlane it had almost completely perished. — 
The ruins of Ephesus comprise a stadium 687 feet 
long, fragments of a great theatre (alluded to in 
the account of St Paul’s preaching in the city), 
of an odeum or music-hall, and of various walls 
and towel s, belonging to the Greek, Roman, and 
Byzantine eras. About a mile noith-east of the 
ancient city was the site of the famous Temple 
of Diana. This marvellous building, one of the 
seven wonders of the world, was originally built 
by Chersiphron ; but on the night (as is said) when 
Alexander the Gieat was bora (356 B.C.), it was 
fired by Heiostratus, an Ephesian, thereby to im- 
mortalise his name. It was afterwards rebuilt b} 
the inhabitants in a style of ^ealei splendour than 
before. It was the largest Greek teni^de ever con- 
structed. Its length, according to Pliny, was 425 
feet, its width 220 ; and the number of its columns 
127, each 60 feet high. Wood’s excavations (1869 
74b caiiied much fuithei and completed by Hogarth 
(1904-5), proved that there were two older temples 
under it (one of 600 B.C. and one of the time of 
Cicesus, apparently finer than its successoi ) ; and 
masses of votive tablets, statuettes of the goddess, 
and Egj^ptian scarabs were found. In the third 
temple were numberless statues and pictures by the 
best masters of Greece. The altar of the goddess 
waspiincipally adorned with the works of Praxiteles. 
Plunderea of its treasures by Nero, and burned 
(as has been mentioned) by the (3-oths, it was most 
likely finally destroyed by the iconoclasts, in the 
reign of Theodosius I., who issued his celebiuted 
edict against the ceremonies of the pagan relimon 
381 A.D. The site is now occupied by some wretched 
villages, the principal of which is Ayasaluk. 

See Palkner, Ephesus and the Temple of Diana (1862) ; 
J. T Wood, JOiscovenes at Ephesus (1877); Fergusson, 
The Temple of Diana at Ephesus (1883); Forschungen 
in Epkesos (i. 1907); Hogarth, Esccavations at Ephesus 
U908) ; and the articles Abtkmis and Seven Sleepers. 

Epliod? a principal part of the official dress of 
the Jewish high-priest, was a vest of rich.coloui 
and materials, covering the bieast and waist, with 
shoulder-straps ; on each shoulder was placed an 


onyx stone, with the names of the twelve tribes 
engiav'ed, six on each, and a pouch for the LTiuu 
and Tluinimim. Ephods made of common byssus 
were \vorn ])y other piiests. 

Epll'oi'i (Gr., ‘overseers’), an older of magis- 
trates in ancient times which a^jpears to have 
originated at Spaita, and to have been peculiar 
to the Doiic goveiiiments. Herodotus attributes 
their cieatiou to Lycurgus, and Aiistotle to Theo- 
pompus (770-720 B.c. ) Their duty was to super- 
intend the internal administration of the state, 
especially atiaiis of justice, and to ovei-^ee some 
part of the education of youth. They were fi\ e in 
number, were elected by and from the people — on 
wliich Aristotle observes that through them the 
demos enjoyed a participation in the highest 
magistracy of the state — and held their office onlv 
for one year. Their influence gradually increased, 
for their powers were so ill defined that it w’as 
difficult to say what was not under their cog- 
nisance and authority. Ultimately the kings 
themselves became subject to the supervision of 
the ephori; thus, Cleomenes was brought befoie 
them for bribery, ^esilaus was fined, and Pau- 
sanias imprisoned. They also transacted the nego- 
tiations wdth foreign powers, subscribed treaties, 
raised troops, intrusted the amiy to the king or 
some other general, and, in fact, acted as tlie- 
executive of the state. Their authority w^as at 
last destroyed by Agis and Cleomenes, who put 
the w’hole college to death, and restored the old 
Sjjartan constitution (226 B.C.). See Dum, Ent- 
ivichehaig dcs SpaHamsehen Ephorats (1878). 

Ephraem Syrus, ‘the prophet of the 
Syrians,’ a celebrated teacher, orator, and hymn- 
writer of the Syrian Chuich, was bom at Nisibis- 
about 306. After Nisibis was taken by the 
Persians in 363 he removed to a cave near Edessa, 
which was ah-eady a chief seat of Syrian learning. 
He there devoted himself to prayer and fasting, 
and the study of the Scriptures. He died at 
Edessa about "378. His day is in the Roman 
Chuich the Isb of February, and among the Greeks 
and Maronites the 28th of January. Ephiaems 
strict orthodoxy, his asceticism, and his great learn- 
ing were the admiration of his contemporaries ; and 
the works he has left behind him, written in a 
fervid and popular style, sustain his reputation as 
an oiator and poet. He was a most fertile MTiter. 
Part of his woras have come down to us in their 
original Syriac, part in Greek, Latin, and Ai- 
menian translations. Of the Syriac writings the 
chief are his commentaries (based on the Pesldto), 
extending to nearly the whole of the Old Testa- 
ment, and they include also numerous discourses and 
elegies, mostly written in lines of seven syllable^, 
grouped in strophes of from four to twelve lines 
each. Ephraem counteracted the influence of the 
Gnostic hymns of Bardesanes and Harmonius by 
writing better hymns of a strictly orthodox tend- 
ency, The Greek writings which bear his name 
are* mainly sermons and short religious treatises. 
An edition containing 156 of these was imblished 
by Edward Thwaibes at Oxford in 1709. There aie 
editions by Assemani, in 6 vols. folio (3 vols. Greek 
texts and 3 vols. Syriac texts, with Latin transla- 
tions, Rome, 1732-46), and Mevcati (Syriac, Greek, 
and Latin, Rome, 1915, et sea.). The Syriac text 
of his select works was edited by Over beck ( Oxfoid, 
1865 ). A tasteful English translation of a number 
of pieces was published by Henry Burgess in 1853. 
Ephraem’s Commentaries on the Epistles of St Paul 
aie extant in Armenian (ed. by Aucher, Venice, 
1836). See treatises on Ephraem and his works by 
Lengerke (1831), Alslehen (1853), Gerson (1868), 
and Zingerle ( 1876). 

Epiblast. See Ectoderm, Embryology, 
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EpicliarillUSf a famous Greek poet, was "born 
in the island of Cos in the 6th century B.C. He 
spent the latter part of his life at the court of 
Hiero of Syracuse, and died at the age of ninety. 
Epicliarmiis is called by Theocritus the father of 
comedy, and Plato assigns to him a place among 
comic writers as high as that of Homer among epic 
poets. None of Epicharmus’s works survive entire ; 
but we possess several fragments and the titles of 
thii ty-five They embiaced a wide variety of topics, 
mytliological, social, and political. Prom one of 
them Plautus bon owed the plot of his Mencechmi. 
See Lorenz, Leben ii, Schnften des Epicharimis 
(1864:). 

Epic Poetry ( Gr. ejpos, * a word, ’ * a discourse * ), 
the longest and most elaborate form of narrative 
poetry, wherein are celebrated continuously and 
in the grand style the momentous enterprises and 
great achievements of one or more heroic pei son- 
ages of history or tradition. A distinction is to be 
drawn between ‘ epics of growth ’ and ‘ epics of art.’ 
Epics of growth consist of collections of ballads or 
poems composed by different authors at different 
times, and ‘dealing with a connected series of 
events ; examples are the Kalevala, the Bdmdyana 
and Mahdbhdmta^ Beowulf^ Chanson do Boland^ 
and the Nihehing story ( Icelandic version ). In this 
sense the epic is one of the eailiesb poetic forms in 
which the human imagination has found expression, 
and is important not merely from a literary stand- 
point, but also from the point of view of the light 
so thrown on q^uestions of sociology, ethnology, and 
archmology. As distinct from epics of growth, 
epics of art are epics in which events are grouped 
round some great structural thought hy a single 
poet consciously adopting the long-established form 
and accepted model of the epic of growth ; examples 
are the Argonautica of Apollonius and of Flaccus, 
the jEneid, the Thehaid of Statius, the Lmiads^ 
Paradise Lost, and Jerusalem Deli'o&i'ed. Such 
epics as the Iliad and the Shah Nameh really 
belong to both classes at once, the raw material of 
the epic of growth being transformed in its passage 
through the mind of the master of the epic of art. 
From romantic poetry the epic form is mainly dis- 
tinguished by a greater solidarity in its subject- 
m atter. F or subject the Iliad and Odyssey, Virgil’s 
Mneid, the Poema del Cid, Ariosto’s Orlando 
Furioso, and Tasso’s Jerusalem Delivered, and other 
epics turned to the achievements of the gods and 
heroes of old, or to the deeds of the little less 
mythic knights of mediaeval chivalry; on a religious 
theme Milton, in \\\b Paradise Lost, pi od need one 
of the world’s greatest epics, and Klopstock, wrote 
his Messiah ; Lucan in his Pharsalia, Silius'in his 
Ptmica, Camoens in his Lusiads, Ercilla in his 
Araucaria, Voltaire in his Henriade, De Menezes 
in his Henriqu&ida, and others, Avent to the field of 
documented history, but all with ill-success, save 
Camoens, the field of authentic history being, from 
the nature of the case, much less rich in true epic 
inspiration than the field of fabled and storied 
antiq^uity. 

Owing to the^ somewhat elusive nature of the 
conception of epic poetry, much diversity of opinion 
lias always existed as to precisely what works are 
to be ranked as epics. Ossian’s Fingal, however, 
would seem too enipt 3 r of nairative interest for 
inclusion ; Dante’s Divmoi Commedia, if not some- 
thing sui generis, is an allegory ; Barbour’s Bruce 
and Blind Harry’s Wallace, though heroic, are 
hardly epic ; Spenser’s Faerie Queene is essentially 
allegorical ; Southey’s Boderick and Morris’s Life 
and Death of J ason are in the last resort romantic ; 
while Tennyson’s Idylls of the King lacks T^tb the 
aiTangement and interrelarion of an epic. Such 
poems as Scott’s Mosrmion have been classed by 
some as genuine miniature epics. To q^uite another 


class— the mock-epic— belong such poems as Pope’s 
lUvjpe of the Lock, Butler’s Hudibras, and the like. 
It may he that with the advance of civilisation the 
epic manner has become in very large measuie out- 
worn, but certain it is that since the time of Milton 
no great epic has appeared, as witness in England 
the failure of Glover’s Leonidas, and the small 
promise of success held out hy Keats’s unfinished 
Hyperion, 

For various epics see separate ai tides, or articles on the 
authors of these epics ; see also W. P. Ker, Epic and 
Romance (1897, new ed. 1922); J. Clark, A History of 
Epic Poetry (1900); G. Murray, The Rise of the Greek 
Epic (3d ed. 1921); H. M. Chadwick, The Heroic Age 
(1912); W. M. Dixon, English Epic and Heroic Poetry 
(1912) ; L. Abercrombie, The Epic (1917). 

EpictetU^a celebrated disciple of the Stoa, 
was Dom at Hierapolis, in Phrygia, about 50 A.D. 
He was at first the slave of Epaphroditus, a freed- 
man of Nero, at Rome, and endured his severe 
treatment with characteristic stoic equanimity. 
After being manumitted he devoted himself to 
philosophy, and was banished by Domitian, along 
with several other philosophers, from Rome. He 
settled at Nikopolis, in Epirus. He left no works 
behind him, but his pupil Arrian, the historian of 
Alexander the Great, collected his maxims with 
affectionate care, in the work entitled Enchiridion 
( ‘ Handbook ’ ) and in eight books of Commentaries, 
four of which are lost. These reveal the simple and 
noble earnestness of the philosopher's character, as 
well as that real heartfelt love of good and hatred 
of evil which is often assumed to be an exclusively 
Christian feeling. Epictetus believes in our ‘ resem- 
blance’ to God, in our ‘relationship ’ to him, and in 
our ‘ union ’ with him through the coincidence of 
the ‘will ’ and the ‘soul he recognises the contest 
between good and evil, the life-struggle in the 
heart, the divine life against which the law in the 
members wars; and he affirms the necessity of 
‘invoking God’s assistance in the strife,’ that the 
inner life may become pure as God is puie. His 
etliics teach self-renunciation, endurance, and the 
duty of confining the ambition within the limits of 
the attainable. There are editions by Scliweighau&er 
(1799-1800), and Schenkl (1894-98). See Stoics. 

£picui*US 9 an illustrious Greek philosopher, 
was Dorn 341 B.C., in the island of Samos, where 
his father, Neocles, was a schoolmaster. At the 
age of eighteen he repaired to Athens, but his 
stay was short, and he returned to Asia. He had 
attached himself to the study of philosophy, espe- 
cially that of Democritus ; his own^ scheme of 
physics is evidently based on the atomic system of 
Democritus. At Mitylene he first opened a school 
of philosophy ; and there and at Lampsacus and 
elsewhere he taught for some yeais. In 307 B.C. 
he returned to Athens, and established a school of 
philosophy in a garden which he purchased and 
I laid out for the purpose. From this circumstance 
his followers were called the ‘philosophers of the 
garden.’ Although Epicurus laid down the doc- 
trine that pleasure is the chief good, the life that 
he and his friends led was one of the greatest 
temperance and simplicity. They were content, 
we are told, with a small cup of light wine, and 
all the rest of their drink was water; and an 
inscription over the gate promised to those who 
might wish to enter no better fare than barley- 
cakes and water. The calumnies which the Stoics 
circulated concerning him are undeserving of notice, 
and were at no time generally believed. Epicurus’s 
success as a teacher was signal; great numbers 
flocked to his school from all parts of Greece and 
from Asia Minor, most of whom became warmly 
attached to their master, as well as to his doctrines, 
for Epicurus seems to have been characterised not 
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le&s by amiability and benevolence than by force of 
intellect. He died 270 B.C., in the seveniy-becond 
year of his age. 

Epicurus was a most voluminous writer. Accord- 
ing to Diog'enes Laertius, he left 300 volumes on 
Natural Philosophy, Atoms and the Vacuum, Love, 
the Chief Good, Justice, and many other subjects. 
These works are lost : the only writings of Epicurus 
that have come down to us are three letters, a few 
fragments from the Volumincb Rerculaneiisia, and a 
number of detached sentences or saying, preserved 
by Diogenes Laertius. The princip^ sources of 
our knowledge of the doctrines of Epicums are 
Cicero, Plutarch, and, above all, Lucretius, 'whose 
great poem, De Berum Natiira^ contains substan- 
tially the Epicurean philosophy. 

Although the majority of Epicurus’s writings 
referred to natural philosophy, he seems to have 
studied nature wnth a moral rather than a scientific 
design. According to him, the great evil that 
afflicted men — the incubus on human happiness — 
was fear ; fear of the gods and fear of death._ To 
get rid of these two fears was the ultimate aim of 
all his speculations on nature. j 

He regarded the universe [to pern) as corporeal, 
and as infinite in extent and eternal in duration. 
He recognised two kinds of existence — ^that of 
bodies, and that of vacuum, ‘the void’ — i.e. space, 
or the intangible nature. Of his bodies, some are 
compounds, and some atoms or indivisible elements, 
out of w-hich the compounds are formed. The 
world, as we now see it, is produced by the collision 
and whirling together of these atoms. He also held 
the doctrine of perception by images (Gr. eidola), 
which are incessantly streaming off from the surface 
of all bodies, and which are necessary to bring us 
into rappor't with the world without. In psychology 
he was a materialist, holding that the soul is a 
bodily substance, composed of subtile particles dis- 
seminated^ through the whole frame. 

In seeking to understand the phenomena of the 
heavens he has no scientific end in view ; his sole 
object is to enable the mind to account for them to 
itself, without the necessity of imamning any super- 
natural agency at work. He did not deny that 
there are gods ; but he strenuously maintained that 
as ‘ happy and imperishable beings ’ they could have 
nothing to do with the affairs of the univeise or of 
men. ‘ Be'ware,’ he says, ‘ of attributing the revolu- 
tions of the heaven, and eclipses, and the rising and 
setting of stars, either to the original contrivance or 
continued regulation of such a being. For business, 
and cares, and anger, and benevolence are not 
accordant -with happiness, but arise from weakness, 
and fear, and dependence on others.’ 

Having proved in his psychology that the dissolu- 
tion of the body involves that of the soul, Epicurus 
pgues that the most terrible of all evils, death, 
is nothing to us, ‘ since when we are, iieath is not ; 
and when death is, we are not. It is nothing, then, 
to the dead or the living ; for to the latter it is not 
near, and the former are no longer in existence.’ 

He held that pleasure w^as the chief good, and it 
is from a misapprehension of the meaning of this 
word as used by aim that the term Epicurean came 
to signify one who indulged his sensual appetites 
without stint or mesisure. At the same time, it is 
easy to see that the use of the word ‘ pleasure ’ was 
calculated to produce the mischievous results with 
which the later Epicureanism was charged. (For 
the Cyrenaic hedonism, see Abistipptts.) Accord- 
ing to Epicurus, the sources and tests of all ethical 
truth are the feelings, and these are two, pleasure 
and pain. We delight in the one, and avoid the 
other instinctively. ‘ When we say that pleasure 
is the end of life, we do not mean the pleasures of 
the debauchee or the sensualist, as some fx’om 
ignorance or from malignity represent, but freedom 


of the body from pain, and of tlie soul from anxiety. 
For it is not continuous drinkings and revelling&, 
nor the society of 'women, nor rare viands, and 
other luxuries of the table, that constitute a pleas- 
ant life, but sober contemplation that searches out 
the grounds of choice and avoidance, and banishes 
those chimeras that harass the mind.’ Epicums 
rests justice on the same piudential basis as temper- 
ance. Denying any abstract and eternal right and 
wrong, he affirms that injustice is an evil, because 
it exposes the individual to disquietude from other 
men; justice is a virtue, because it secures him 
from this disquietude. The duties of friendship and 
goodfellowship are inculcated on the same grounds 
of security to the individual. 

Among the Romans the system of Epicuinis was 
adopted by many distinguished men. Horace, 
Atticus, and Pliny the Younger were Epicureans ; 
Seneca, nominally a Stoic, drew much from Epi- 
curus ; and the great poem of Lucretius must have 
recommended the system to many. In modem 
times Epicureanism was resuscitated in France by 
P^re Gassendi, who wrote Epicurus’s life and a 
defence of his character in 1647 ; and many eminent 
Frenchmen have professed his principles. 

See Atom, Ethics, Democritus, Lucretius ; Zeller’s 
Philosophy of the Stoics, Epicureans, and Sceptics (trans. 
by Reichel; new ed. 1880); W. Wallace, Epicureanism 
(1880); R. D. Hicks, Stoic and Epicurean (1910); and 
monographs by Gizyeki (Halle, 1879), Kreibig (Yiemia, 
1885), Cassel (Berlin, 1892), Bignone (Bari, 19^20). 
Epicycle. See Ptolemaic System. 

Epicycloid is the name of a peculiar curve. 
When a circle moves upon a stiaight line, any point 
in its circumfex*ence describes a Cycloid ( q.v.) ; but 
if the circle moves on the convex circumference of 
another circle, every point in the plane of the first 
circle describes an epicycloid ; and if on the con- 
cave circumference, a hypocycloid. The circle that 
moves is the generating circle ; the other, the base. 
The describing point is not necessarily in the 
circumference of the generating circle, but may be 
anywhere in a radius or its prolongation. It has 
many remarkable properties, and is even useful 
in the practical arts. The teeth of wheels in 
machinery must have an epicycloidal form, in order 
to secure uniformity of movement. 

EpidauruSy a town of ancient Greece, on the 
eastern shore of the Peloponnesus, in the district of 
Argolis. During the most prosperouR period of 
Grecian history Epidaurus was an independent 
state. The form of government was originally 
monarchical, but, after many vicissitudes, it event- 
ually became and remained oligarchical. At an 
early period Epidaurus became one of the chief 
commercial cities of the Peloponnesus. It was 
chiefly famous for its temple of JEsculapius, to 
which patients resorted from aU parts of the 
Hellenic world, seeking a cure for their diseases. 
The site of this temple, about 5 miles west of the 
town, is still called Hieron, ‘the sanctuary.’ Epi- 
daurus had also numerous temples and a magnifi- 
cent theatre, at present in a more perfect state of 
preservation than any other in the Peloponnesus, 
with sufficient accommodation foi 1*2,000 specta- 
tors. At the modern Epidavro, a small village, in 
January 1822 a congress from all parts of Gieece 
assembled, and promulgated the constitution known 
as the constitution of Epidaurus. 

Epidemic (Gr. epi, 'upon,’ and demos, 
‘people’), a disease which attacks unusual nunibei a 
of people simultaneously or in succession, and 
which, in addition, may travel from place to place. 
A disease which habitually afiects numbers of 
persons in one locality is called Endemic (q.v.). 
By primitive men, epidemics above all other forms 
of sickness tend to be regarded as due to super- 
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natural agency ; and until the middle of the 19th 
century, when the doctrine of contagion as caused 
by living germs came to be generally accepted, 
epidemics were held to be the result of some 
peculiar change in the constitution of the atmo- 
sphere. This idea appears clearly in the works of 
Sydenham during the 17th centuiy. 

Most epidemics are now traceable to the develop- 
ment of disease-producing microbes. Occasionally 
an epidemic is the lesult of some impurity in the 
food supply of a district, e.g. symptoms set up by 
lead or arsenic in beverages commonly drunk, as 
in the aisenic poisoning epidemic caused by impure 
beer in 1900, and the ancient attacks of ergotism 
in France, caused by the presence of a fungus in 
diseased rye-bread. See Ergot. 

The diseases which produce the most common epi- 
demics, and which affect especially young persons, 
for example, scarlet fever, measles, enteric fever, 
whooping-cough, diphtheiia, are always present 
among the community. At definite seasons, as 
Buchan and Mitchell have shown, they become 
more virulent and affect a greater number of 
people, and they then attract special attention as 
epidemics. For example, in London on an average 
of the years from 1861 to 1900 the deaths from 
scarlet fever in Novembei weie about thiee times 
as numerous as those from the same disease in 
March, there being a continual but varying num- 
ber througli the othei months of the year. There 
is thus a tendency to epidemics of this disease 
duiing the late autumn ; and the other infectious 
diseases have a similar seasonal variation, with 
regularly lecurring epidemics in some definite 
month or months of the year. Thus enteric fever 
epidemics recur about August, and reach their 
height in October and November; diphtheria is 
commonest from September to December ; whoop- 
ing-cough from January to April ; while measles 
has a double outbreak each year in June and in 
December ; and smallpox tends to become serious 
especially in January and May. Infantile diarrhoea 
appeals at the hottest period of the year, and is 
worst when a specially hot summer supervenes. 
In addition to this annual variation most of these 
diseases have a tendency to recur with special 
severity every four or five years, and when the 
history of the centuries is examined it is found 
that some of the most fatal diseases have tended 
to sweep widely over the world in lecurring cycles 
separated by many generations. This feature is 
often to he explained on the basis of an inherited 
immunity, which the community loses when the 
disease nas been quite absent for a long period ; 
for example, in 1875 measles being introduced into 
the Fiji Islands for the first time, more than a 
quarter of the whole population died from the 
effecbs. For details regarding infectious diseases, 
see Cholera, Plague, Smallpox, &c., and for 
their prevention see Istfbotion. 

History of Epidemics. — In the middle ageS, as a 
result probably of the insanitary conditions found 
in crowded fortified cities, as Avell as owing to 
personal uncleanliness, epidemics proved a terrible 
scourge. The disease known as Plague, Pesti- 
lence, or ‘Black Death,’ was especially terrifying. 
The plague of Athens, described by Thucydides, 
is now generally identified as having been either 
typhus or cerebro-spinal fever, while the no less 
-celebrated epidemic in the time of Marcus Aurelius 
was very probably enteric fever. The first account 
of bubonic plague in Europe as we now know it, a 
very fatal infectious disease with glandular swell- 
ings or buboes, dates from the 6th century A.D. — 
the plague of Justinian. The great epidemic or 
series of epidemics in the lAtli century, known as the 
‘Black Death,’ appears to have started in China, 
and after a few years reached Europe, wliich it 


ravaged m a succession of outbieaks throughout 
that century. In the whole of Europe, Hecker 
calculates that ‘one- fouith of the population, or 
25,000,000 people, died. In the 15th and 16th cen- 
tuiies theie were numerous epidemics of plague, 
but duimg the 17th century it had laigely died 
out, though Defoe makes it memorable by his 
Story of the Great Elague in London in 1664-65. 
Since then various outbreaks of markedly slighter 
seveiity have occurred in Europe. 

Another disease which broke out in epidemic 
form in England during the 15th and 16th cen- 
tuiies, and fiom which many people died, was the 
‘ sweating sickness,’ which has been identified with 
the ‘Picardy Sweat,’ an epidemic often affecting 
France in the 18th and early 19th centuries. 

Still another disease of which epidemics can be 
traced back to the 9th century in France, and 
which is portrayed in numerous ancient pictures 
and MSS., is that known variously as St Anthonfs 
Fire^ Ignis Sacer, Mai des Ardents^ or by its 
modern name of Ergotism. This has been a good 
deal confused with erysipelas, but is quite a dif- 
ferent disease, due to eating bread made from 
rye in wliich the fungus Clavlceps purpurea has 
developed. The disease was chaiacteiised by ex- 
cessive pain and mortification of the limbs, which 
turned black as if they had been burned [up with 
file ; often also there weie spasms, and the malady 
came on suddenly in religious houses, towns, or 
whole districts, wheie bread had been made from 
the diseased grain. It occurred right up to the 
17th century, when its nature became known, so 
that its prevention is now possible. 

Typhus fever, which has received numeious 
names, such as pestilential, putrid, jail, and hos- 
pital fever, has long been known throughout 
Europe as productive of deadly but veiy limited 
epidemics. Old writers tell of its ravages in be- 
leaguered towns, and of the ‘black assizes,’ where 
judges, jurymen, and public fell victims to an 
epidemic brought into court by prisoners fiom the 
jails. It has been confused with cerebro-spinal or 
‘ spotted ’ fever, which resembles it in causing a 
stuporous condition and a purple eiuption, as well 
as in affecting bairacks, jails, and other crowded 
localities. 

Cholera, which is constantly endemic in the deltas 
of India, frequently during the 19th centuiy spread 
in epidemic form along the trade-routes by sea to 
Egypt, or by land through Peisia, and pi od need 
outbreaks of the disease in Europe. 

Mental diseases tend to occur in epidemic form, 
not only because profound disasters like war, 
famine, and plague leave the community mentally 
unbalanced, but also because even in oi dinary 
times the type of insanity and nature of delusions 
conform to current habits and events. Thus in 
the mediseval state of society, when wide, lonely 
spaces existed between towns and habitations, and 
when human beings were subject constantly to 
the attack of wild animals, a common form of in- 
sanity was that of the Werwolf { q. v. ), loup garou^ oi , 
as known to the Greek medical writeis, lycanthropy 
Men and women imagined themselves turned at 
times into wolves or other animals, roamed in the 
forests, and attacked those against whom they 
had a grudge. The idea was fosteied by a wealth 
of folk-lore, tradition, and superstition, and the 
Bishops Olans Magnus and Majolus in the 16tli 
century state that in Prussia, Livonia, and Lithu- 
ania, the werwolves were far more destructive 
than the ‘true and natural wolves.’ 

Another type of mental epidemic is found in the 
various outbreaks of dancing mania. After the 
outbreaks of plague in the 14th century, parties of 
people called Flagellants, who assumed responsi- 
bility for the sins of the community, went through 
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the countries of Europe dancing and scourging 
themselves in expiation. The dancers who betook 
themselves for cure to the shiines of St Vitus from 
1374 oiiwaids, the leaping ague which afifected the 
2 )eople of Forfaishiie in the 18th century, and 
limited outbreaks of religious dancing in the 
United States in the 19th century, are examples 
of similar mental affection involving many people. 

See Hecker’s Epidemics of the Middle Ages (Eng. 
traus. 1846); Hirsch’s Historical and Geographical 
Fathologg (Eng. trans. 1883-851; Cieigliton’s History 
of Epidemics in Britain (1891-94); Sticker’s Abhand- 
lungen (1908-12); and Handbuch dcr Geschichte der 
Medizin (1903, ii. 736-901). 

Epidermis (Gr. epi, "upon,’ and demna, "the 
skin^), scarf-skin or cuticle, foiming an external 
covering of a protective nature for the true skin 
or corium. Its under or attached surface is accu- 
rately moulded upon the true sldn, and when the 
two are separated the cuticle presents impressions 
which exactly correspond to the elevations and 
<lepressions in the corium. The thickness of the 
epidermis vaiies from to of an inch, accord- 
ing to the amount of protection which the delicate 
and sensitive corium requires in different localities. 

Thus, it is thick- 
est and hardest 
in the palms of 
the hands and 
soles of the feet, 
hut this is not 
altogether the 
lesult of an in- 
creased growth 
due to intermit- 
tent pressure, 
forthedifierence 
is well marked 
even in the 
foetus. The epi- 
dermis consists 
of many layers 
of stratified cells 
superimposed on 
each other ; and 
since they cover 
a free surface 
Perpendicular Section of the Skin of exposed to the 
the Leg of a Negro (magnified 250 ^he cells are 
diameters ) : classed in the 

a, tt, papillae of the cutis ; 6, deepest in- gi’oup of strati- 
tensely coloured layer of perpendicularly ^ 

elongated ceUs oi the mucous layer; c, epitneiia. 

upper stratum o( the same layer, d, tJie cells vary 
homy layer. in shape, those 

placed next the 

fcorium being elongated in form, while those most 
‘Superficial are flat and scale-like. On this account 
it is usual to describe the epidermis as consist- 
ing of two strata — an outer or superficial horny 
stratum, and a deeper or mucous stratum (dr 
rete Malpighii), The homy stratum consists of 
cells, many of which have lost their nuclei and 
assumed the form of hard flattened scales of 
polygonal outline. The deepest layer of this 
stratum consists of closely packed cells with in- 
distinct outlines and a clear, almost homogeneous, 
appearance, which has given them the name of the 
stratum lucidum. The superficial cells of the 
horny layer are regularly cast off by desquamation, 
and replaced by those beneath them. In reptiles 
and amphibians this layer is periodically cast off 
in a more or less entire state, a new one being 
previously formed beneath it; and in man des- 
uamation in large patches occurs after certain 
iseases, especially scaxdet fever. 

The mucous stratum lies next the corium. It 
.consists of nucleated cells of various shapes. Those 
next the corium are elongated and placed perpen- 


dicularly to its surface. Above these are cells 
more rounded or polyhedral in outline, and possess- 
ing many spines oi piickle-like processes, by the 
points of which the cells adhere to each other, and 
thus leave fine lymph channels through which the 
nutrient plasma is ti ansmitted to the cells. The 
colouring matter of the epidermis is found in the 
cells of the mucous stratum. A more or less dark 

E igment is often deposited in the face, neck, and 
ands of the fair races of men during exposure 
to the sun, foiming isolated colour-spots called 
freckles ; but in the dark races the pigment- 
granules are distributed throughout the cells of 
the mucous stratum, the deepest or perpendicular- 
cells being the darkest. Instances of white negi-oes 
are on record, not as a consequence of change of 
climate, hut as an ahnormai condition of the 
epidermis. Fine nerve-fibrils i^enetrate between 
the cells of the mucous stratum, and undergo a 
cei-tain amount of ramification, but do not form a 
network. In some reptiles, and in the Edentata 
among mammals, the epidermis forms large plates 
or scales, while epidermal appendages assume 
various forms— e.g. hair, nail, spines, bristles, 
feathers, claws, hoof, horns, &c. 

In plants the epidermis is formed of flattened 
cells, usually only one layer deep, fr-equently hear- 
ing hairs and stomata. The exposed cell-walls 
upon the outer surface are frequently thickened as 
the cuticle. See Leaf. 

Epidote. Under this name are included 
several minerals, which are of some importance 
as rock-formers. Only two need he mentioned 
here, Zoisite and Pistazite, or Epidote m'oper, 
Zoisite, or lime-epidote, is a silicate of alumina 
and lime, the alumina sometimes being replaced 
by ferric oxide to the extent of 2 or 3 per cent. It 
crystallises in rhombic prisms, which are often 
curved or sharply bent. Usually it occurs as large 
imbedded crystals or as foliated and columnar 
aggregates, chiefly in crystalline schists, especially 
such as are rich in amphiholes. It is geneially 
light-coloured — white, yellowish, or browmish-gray, 
iS hardness = 6^. Pistazite, or epidote proper, is 
a sOicate of alumina and lime in wiiich the 
alumina is replaced by ferric oxide up to 17 per 
cent, or thereabout. Hence it is often spoken of 
as iron-epidote. It has a peculiar dark yellowish- 
green colour, known as pistachio-green. It crys- 
tallises in monoclinic prisms, and has a hardness 
similar to that of zoisite. The largest and best 
developed crystals are met with amongst the 
crystalline schists and gneisses, and not infre- 
quently in metamorohosed limestones, ^ In eruptive 
rocks it occurs only as a decomposition-product 
after pyroxenes, amphiholes, micas, and felspais. 

Epigastrium (Gr. epi, "over,' and gaster, "the 
stomach’), the part of the Abdomen (q.v.) which 
chiefly corresponds to the situation of the stomach, 
extending from the sternum towards the navel or 
umbilicus. It is called in popular language the 
pit of the stomach* 

Epigene (Gr. epi, * \xponf gennao, "I produce’), 
a term applied to those geological agents of change 
wiiich anect chiefly the superficial portions of the 
earth's crust, as the atmosphere, water, plants, and 
animals. See Geology. 

EpigenesiSf a teolmical name for the modem 
conception of the development of the organism by 
the growth and differentiation of a sim^e germ — 
i.e. by the division or segmentation of a fertilised 
egg-ceU. This conception, now a commonplace, 
was first definitely enunciated by Harvey (1651), 
and was reasserted with cogent demonstration by 
Wolff in 1769, in opposition to the generally 
received theory that the gem contain^ a pre- 
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formed miniature model of the organism which 
only ie< 3 [uii*ed to be unfolded. See EMBBYOLOGr, 

Epiglottis^ a cartilaginous valve which partly 
closes the aperture of the larynx. See Lakynx, 
and Digestion. 

Epigoni. See Adrasttjs, Thebes. 

Epigraill9 a word derived from the Greek, 
and literally signifying an ‘inscription.' The epi- 
grams of the Greeks were simply inscriptions 
on tombs, statues, and monuments, written in 
veise, and marked by great simplicity of style, 
extended to any short, terse thought in verse. 
The founder of the art was Simonides of 
Ceos, many of whose epigrams were inscribed on 
the tombs of the heroes who fell in the Persian 
war. It was among the Romans that the epigram 
first assumed a satirical character ; ^ the greatest 
Roman masters were Catullus and, in particular. 
Martial, whose obscenity unhappily was more 
easily imitated than his genius. In modern times 
an epigram is understood to be a very short poem, 
generaUy from two to eight lines, containing a witty 
or ingenious thought expressed in pointed phrase- 
ology, and in general reserying the essence of the 
wit to the close, as the serpent is fabled to keep its 
sting in its tail. It may be the medium for the 
exj^ression of almost any feeling, provided only it 
is in form biief, pointed, and exg^nisite. Epigram, 
however, fi.ts best tbe expression of satire — an 
admirable example is that of Rogers : 

Ward has no heart, they say, but I deny it; 

He has a heart, and gets his speeches by it. 

The Latinists Scaliger, Buchanan, More, Stroza, 
and John Owen (1560-1622) wrote epigrams, and 
the form was later kept in artificial life by Vincent 
Bourne, Pojrson, Byron, and Walter Savage Landor. 
Sir William Watson has produced some excel- 
lent examples of the epigrammatist's craft. In 
earlier generations of English literature the epi- 
gram was a favourite form, almost every poet in 
the 16th and 17th centuries having written them. 
John Hey wood ‘invented and did* as many as 
six hundred; other past but forgotten mastei-s 
are Thomas Freeman, Samuel Sheppard, Thomas 
Bastard, Thomas Bancroft, and Henry Parrot. 
A few examples by Herrick, Quarles, and Ben 
Jonson still survive, while many thousands that 
cost much labour in the making sleep in secure 
oblivion. The French excel all other nations in the 
epigram. Their earliest epigrammatist of any note 
was Clement Marot (1495-1544); their best are 
J. B. Rousseau, Lebrun, Voltaire, Marmontel, 
Piron, and Chenier. The epigrams of German 
writers are for the most part happily expressed 
moral proverbs {Smngedichte), but the Xenien of 
Schiller and Goethe contain not a few sharp and 
biting verses of a satirical character. Logan's 
famous Deutscher Sinngedichte Drey Tausend 
appeared in 1654; later epigrammatists were 
Kleist, Opitz, Gleim, Hagedorn, Klopstock, A. 
W. Schlegel, Lessing, and Herder. A large col- 
lection of English epigrams was that of Weever 
(1599). Good emgrams have been written by 
Cowley, Waller, Dryden, Prior, Swift, Addison, 
and Youug; but the greatest master of the epi- 
grammatic spirit in our literature is Pope. 

See Booth, Epigrams, Andetit and Modein (1863); 
Dodd, Epigrammatists of Medieval and Modern Times 
(2ded. 1875); Adams, Book of Epigrams (1879); Aubrey 
Stewart, English Epigrams and Epitaphs (1897); B. M. 
Leonard, (1915). 

Epignt^apb (Gr. ‘upon,' and grapho, ‘I 
write'), a terse inscnption placed upon architec- 
tural ^ or other monuments, for the purpose of 
denoting their use^ or appiopviation, and very 
frequently woiked in and foiming part of their 
ornamental details. See Insceiptions. 


Epilepsy ( epilepsia, ‘ a seizure ’ ) is recognised 
by loss of consciousness and a convulsion. It is 
tne underlying morbid condition, liowevei, not 
the mere seizures, that constitutes the disease. It 
affects all races of man, and is not unknown among 
lower animals. Its striking phenomena have 
been described by the oldest medical writeis. By 
the ancients it was legarded as due to demoniac 
possession, or to the anger of an offended deity. 
Tlieii physicians called it tlie morbus sacer. Hippo- 
crates alone, to his credit, maintained its oiigin 
was no more supernatural than any other dis- 
ease. The common English name is the ‘falling 
sickness. ’ 

The woitl ‘epilepsy’ is now used largely as a 
symbol under which are giouped a great variety 
of conditions due fundamentally to faulty energy 
distribution. The nervous system consists of 
a large number of receiving organs by which 
impressions from the outside world aie derived. 
Tliese, through processes of cerebral assocmtion, 
are elaborated into the physical equivalents of 
psychic products of higliei complexity which are 
eventually transformed into further physical com- 
plexes whose function is to set in action the lower 
motor centres, and pioduce the appropriate mus- 
cular response. As the in-coming stimuli are so 
many, the out-going activities are coriespondingly 
diveise, but a healthy oiganism is able, by leason 
of its neivous mechanisms, so to distribute the 
energy received as to bring about a series of har- 
moniously adjusted activities. The failure to pro- 
perly utilise and distribute its energy efficiently 
characterises the epilepsies. The epileptic dis- 
charge is thus essentially a manifestation of eneigy 
at greatly reduced adaptive efficiency, and indi- 
cates that the essential defect is desti active, and 
causes a blocking of paths of outlet structurally, 
or by inhibition, and thus accumulates the dis- 
charge within relatively narrow paths. 

The genuine epileptic comes from a tainted stock. 
Epilepsy may not appear in the ancestors, but they 
and often the collaterals show evidences of vaiious 
ill-defined nervous disorders. Epilepsy and feeble- 
mindedness show a similaiity in their hei editary 
reactions, and appear to be due to a defect in the 
germ-plasma— i.e. they are both recessives. They 
are often found associated. 

Seizures of an epileptic character may be asso- 
ciated with 01 gallic disease of the brain — e.g. 
injury, congenital defect, tumour, vascular lesions, 
syphilis, and arterio-sclerosis. The late Dr Hugh- 
lings Jackson described a type of fib in which 
the convulsive movements aie first limited to one 
group of muscles, and involve progressively further 
muscle groups — e.g. they may begin in the hand, 
and spread to the arm, trunk, and leg. Conscious- 
ness is not usually lost unless the convulsion spreads 
to the opposite side. This type is termed ‘Jack- 
sonian epilepsy,’ and occurs when the lesion presses 
on or involves the motor area of the brain. It may 
be cured by operation. 

Essential epilepsy is usually divided into two 
main types : ( 1 ) The severe form, or epileptic fit 
proper (the grand mal of the French). The 
onset is sudden, but may be preceded by a warn- 
ing, the aura. It is often ushered in by a cry. 
The loss of consciousness precedes or accompanies 
the cry, and the patient falls down in a state of 
tonic spasm. Tlie face becomes livid and cyanosed, 
and respiration is in abeyance. This stage may 
hast from a few seconds to a minute and a half. 
The first sign of yielding is the development of a 
fine rapid tremor, which soon gives place to sudden, 
quickly repeated, sbock-like contractions of gi eater 
degree’ and severity, which occur at giadually 
lengthening intervals, and finally cease after two 
or three desultory jerks. The duration of tbe 
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clonic Jaltige vniies, but is longer than the tonic, 
and is followed by muscular lelaxation and stupor, 
from which the patient passes into deep sleep, and 
finally lecovers. On awakening he is quite uncon- 
scious of what has happened ; he may have a severe 
headache, or be morose or irritable, and in some 
cases feels much freer mentally than before the 
onset. In rare cases, just before or more commonly 
after the convulsion, a condition of active excite- 
ment may occur — epileptic mania — during which 
he may be homicidal or suicidal. Fortunately the 
efforts are diffuse and not coherently directed ; the 
attack is usually brief and calls for restraint, but 
ends in complete exhaustion. Although epileptic 
seizures usually occur separately, several may 
follow each other at such shoit intervals that the 
attacks merge into one another and overlap, and 
unconsciousness becomes continuous, a condition 
known as status epilepticus. This is very dangerous, 
and often fatal. The convulsion may be replaced 
by what is termed an epileptic egruivalent ov psychic 
epilepsy. In this state almost anything may be 
done, and the patient has no lecollection of what has 
happened after it is over. In the early stage of a 
seizure there is a danger of the patient falling into 
the fire, or being drowned in a bath, and in the 
tonic phase suffocation may occur from the face 
being buried in the pillow. During the clonic stage 
tongue-biting is common. 

(2) Slifjht forms {petit mal) may be merely a 
momentary confusion of thought or loss of con- 
sciousness. The patient may simply pause for an 
instant duiing conversation, look strange, and then 
go on with what he was saying. Or he may fall 
down and get up again immediately, or there may 
be a feeling of faintness, or a momentary twitching 
of one or more groups of muscles, with pallor of the 
face and unconsciousness. This form may be fol- 
lowed by a somnambulistic-like stage of automatism, 
during which some unusual or inappropriate act 
may be performed of which theie is no recollection 
afterwards. Perhaps the commonest act is un- 
dressing. The medico-legal aspect of these cases 
is of importance, since a patient, in a condition of 
post- epileptic automatism, may commit serious and 
complicated crimes, of which he has afterwards no 
knowledge. 

The major seizures may occur for many years 
without any special degree of dementia resulting, 
this being largely determined by the frequency of 
the attacks. The usual psychical state of the minor 
type is a mild degree of mental impairment, chiefly 
loss of memory for recent events. The combined 
type with both major and minor seizures shows the 
greatest frequency of fits, sometimes several hundred 
a month, and piesents the most profound degrees of 
dementia, little influenced by treatment. 

Essential, or idiopathic, epilepsy is now re- 
garded as a life-reaction comparable to rage or 
anger in a bad-tempered individual, of excessive 
emotionalism in the supersensitive. The epileptic 
constitution, independent of the deteriorating in- 
fluence of excessive attacks, which only brings it 
more markedly in view, was recognised about 1860. 
At birth the potential epileptic children have fits 
of meaningless crying. As they grow up their 
non-pliability to nursery ethics — obedience and de- 
portment — becomes obvious. Extreme lability of 
mood is frequent. Consecutiveness of purpose in 
play and capacity to be amused is short. Tantrum 
episodes are common. Their maladaptive defects 
are shown with other children. They demand the 
play to be arranged to suit themselves j the game 
must be played a certain way, and continued or 
stopped as they direct. Their likes and dislikes 
are extreme. At school interest and attention 
continually vary. Extreme brilliance in some sub- 
jects and ignorance in others is the general rule. 
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Because of their extreme nervousness and inability 
to conform to school routine they become intolerant 
of school life and rebel at its demands. Thus in 
infancy and eailv childhood the adjustment to the 
social and physical environment is incomplete and 
unsatisfying ; and, thrown back on itself, there is 
a leinflatiqn of self-xmpoitance and sensitiveness. 
Childhood is thus a fruitful period for new stresses, 
and hence epileptic attacks occur in the predis- 
posed. The next stressful peiiod is puberty. They 
are unwilling to take on apropei attitude of appren- 
ticeship. ^ They have the innate instability of the 
constitutional infeiior without his good-natuied 
indifference; their feelings are easily hurt; they 
have ill-defined paianoid persecutions, which cause 
them to react frequently with violence, insolence, 
and hatred. The lack of good-fellowship renders 
them incapable of co-opeiative teaniwoik; the re- 
quirements of intei dependence and subordination 
to the main purpose galls and iriitates them beyond 
endurance. During adolescence they begin to pre- 
sent an odd mixture of primaiy defects of instincts. 
With no intimate friends, the potential epileptic 
holds himself aloof ; he is a free-lance, able and 
usually anxious to work his will upon the world. 
Freed fiom the trammels of social concein and 
demand, the intellectual eflTorts of the potential 
epileptic work with less stiess than the normal, 
but the social customs of the family, friends, and 
society fail to add their modifying influence as a 
directing force. In consequence neiv and unfore- 
seen hindrances are added which reduce the mental 
and physical invulnerability to the minimum, 
and at such defective periods some physical sti ess, 
which at a moie favourable time would be quite 
negligible, appears as the precipitatoi of the frank 
disorder. 

Essential epilepsy is thus dependent upon a 
primary congenital defect oi irilieritable defective 
instincts of natural and healthful adaptations to 
reality, the epileptic make-up or constitution, and 
at successive periods in life, when emotional and 
physical stresses of an intensive character are 
encountered, the individual so constituted has 
epileptic reactions, such as fits, disturbances of 
temper, lethaigies, and various psychic phenomena. 
The fit is essentially a regressive phenomenon, a 
flight fiom undue stress into unconsciousness, the 
deeper manifestations of which, the convulsive 
phenomena, aie superadded. 

The proper tieatment of epilepsy is an intensive 
and peisistent educational training, together with 
the conection of such mental and physical disordeis 
as are remediable by more conscious methods, as 
occupation, educative play, and healthful interests 
and pursuits. 

Duiing a fit the patient should be laid on the 
floor. Anything likely to constrict the neck should 
be I'emoved. Tongue-biting may be prevented by 
inserting a cork between the jaws. The post- 
paroxysmal sleep should be encouraged. 

Medicinal treatment consists mostly of bromide. 
The addition of a little arsenic helps to prevent 
acne. For success it must be pei severed in for long 
periods. In addition, restriction of salt, free purga- 
tion, and simple diet with diminution of meat, is 
helpful. Recently good results have been found in 
essential epilepsy from luminal. Treatment should 
be continued for two years after the last fit before 
recovery can be said to have taken place. The 
occupation should be one in which there is no 
risk of life when a fit occurs. Alcohol must be 
forbidden. 

The social position of the epileptic is most un- 
fortunate. Often so impaired mentally that his 
labour is at a discount, he loses his employment on 
the occasion of his first fit, even though the work 
may be suitable. Hence the urgent need for early 



418 


EPILOBIUM 


EPIRUS 


care and supei vision in an epileptic colony wheie 
all such social handicaps are leinoved. 

Epilobimn (or Willowherb, from its charac- 
teristic habit and silky-tufted seeds), a widely 
diffused herbaceous perennial genus of Onagracene, 
common in moist places. E. angustifoUum is one 
of the most familiar denizens of the cottage garden, 
and is also common in shrubberies. In arctic 
regions its young shoots are sometimes eaten in 
case of need, and in Kamchatka a kind of beer is 
made from the sugary pith. ^ This species, with 
several others, is common in Nortli America, 
Avhere it is sometimes called Jire-weecl^ since it 
often covei-s the scenes of great forest fires, and 
sometimes slink-xceed^ fi*om a belief that it causes 
cows to ‘ slink ’ or miscarry. About a score of 
other species are occasionally seen in gardens. 

Epilospnc (Ur. 'upon’ or ‘after.’ and logos, 

‘ a speech ’ ) means, in oratory, the summing up or 
conclusion of a discourse ; biit in connection with 
the diama it denotes tlie short speech in prose or 
verse which was frequently, in former times, sub- 
joined to plays, especially to comedies, as con- 
trasted \\utn the Prologue at the beginning. The 
epilogue was always merry and familiar in its tone, 
and was intended to establish a kindly under- 
standing between the actor and the audience, as 
well as to conciliate the latter for the faults of the 
play, if there were any, and to send them away in 
good Immour. One of tlie neatest and prettiest 
epilogues ever written, and one which completely 
realises w'hat an epilogue should be, is that spoken 
by Rosalind at the conclusion of Shakespeare’s As 
You Like It, 

EpiinenideSy a Greek poet and priest, some- 
times included among the ‘seven sages,’ was bom 
in Crete in the 7th century B.c. According to one 
tradition, during a sleep of fifty-seven years he 
received tlie divine inspiration which determined 
his future career. (Goethe wrote a poem on the 
subject, Des Epimenides Erwachen,) He was re- 
puted to have lived for 299 years. Epimenides 
went to Athens about 596 B.C., where, by the per- 
formance of various mystical rites and sacrifices, he 
stayed a plague with which the inhabitants were 
afflicted, and co-operated with Solon in reforming 
the Athenian constitution. He was the ‘ prophet ’ 
quoted by St Paul in Tit. i. 12. That he wrote the 
epic poems attributed to him, the longest of which 
was on the Argonautic expedition, is improbable. 
Doubt has been cast on his historical existence. 

Epinal^ capital of the French dep. of Vosges, 
delightfully situated at the western base of the 
Vosges Mountains, on the Moselle, 46 miles SSE. of 
Nancy. It is a clean, well-built town, surmounted 
by the ruins of an old castle. Among its buildings 
are the church of St Maurice (c. 960), the museum, 
and a library rich in manuscripts. Epinal manufac- 
tures cotton, paper, &c. A fortified town, it was 
occupied by the Germans in 1870, but in the Great 
Wax escaped determined attempts to reach it. 
Pop. 28,000, largely increased after 1870 by the 
infiux of Alsatians. 

J^pinay, Louise Tardieu b’Esclavelles, 
Madame d’ (1726-83), a French writer, born at 
Valenciennes, at nineteen married her cousin. The 
union proved an unhappy one, and she struck up 
liaisons with men of genius — fii-st with Rousseau, for 
whom in 1766 she built a cottage (the now famous 
Hermita^) near the valley of Montmorency, and 
then wiUi Grimm* She spent her last years in 
comparative solitude. Her Gomersations Emilio 
(1774), a work on education, was crowned by the 
Academy. See Rousseau ; Perey’s Jeunesse et 
dorni^res Aunies de Mdnie, dlEpimy (1882) ; and 
her Memoir and Correspondence (trans. 3 vols. 1899). 


Epiornis* See .*Epyornis. 

Epiphanes. See Aotioohus. 

» hailius, a Christian bishop and writer of 
century, was horn of Jewish parents in 
Palestine. He was educated among the Egyptian 
monks, who imbued his mind at once with a 
fervent piety and an intolerant bigotry that 
together led him in after-life into most un- 
christian excesses. He rose gradually to the rank 
of Bishop of Constantia (formerly Salamis) in 
Cypms, and continued in that office from 367 till 
his death in 403. His polemical zeal was con- 
spicuously manifested against Origen. He had 
proclaimed him a heretic in his writings, and in 
394 he went to Palestine, the stronghold of Oiigen’s 
adherents, and called upon John, Bishop of Jem- 
salem, to condemn him. Both in this instance and 
in his conduct to Chrysostom afterwards, he dis- 
played a tyrannical and intolerant passion. Among 
Iiis writings, collected by Petavius (2 vols. Paris, 
1622), the most important is his Fanarion, or 
catalogue of all heresies (SO in number), a work 
w^hich strikingly shows his unfitness for the task 
of a historian. See a monograph by Lipsius 
(Menna, 1865). 

EpiphaBy (Gr. Epiphaneia, ‘manifestation’) 
denotea, among the heathen Greeks, the appear- 
ance of a god to a worshipper. The word was 
subsequently used to designate the manifestation 
or appearance of Christ upon earth to the Gentiles, 
with especial reference (in the Western Church) to 
his adoiation by the Magi (q.v.). This occasion is 
commemorated on 6th January, the 12th day after 
Christmas, and hence the Epiphany is also called 
Twelfth Day ( q.v. ). Until the latter end of the 4th 
century, the 6th January was a festival in honour 
of Christ s nativity and baptism. See Befana. 

E^pipliytes (Gr. cpi, ^opon,^phyton, ‘ a plant’), 
often and popularly, but less correctly, called Air- 
plants, are plants which aie not rooted in the 
ipround, but aie attached to trees, &c. Mosses and 
Hchens themselves, growing upon trees, may be 
called epiphytes, but the term is generally used of 
phanerogamous plants. It is chiefly in warm and 
moist climates that phanerogamous epiphytes aie 
found, and in those which are also moist, although 
many exhibit considerable endurance of drought. 
Most of them prefer shady situations. Within the 
tropics, they often form an interesting and remark- 
able feature of the vegetation. Some of the Broine- 
liacece (as Tdlandsla), Cactacese, Aracese, Gesner- 
acea?, and other orders are epiphytes; most fre- 
quently, however, the Orchidaceoe. See Orchids, 
Tillandsia, «fcc. ; and Kernel’s Pflanzerdehen. 

Epirus (‘mainland’), the ancient name of a 
part of Greece, extending between Illyria and the 
Ambracian Gulf, and from the Ionian Sea to the 
cha^ of Pindub. It was a wild and mountainous 
region, heavily wooded, and producing but little 
com, though celebrated for its cattle and horses, 
and for its breed of Molossian dogs. The principal 
rivers were the Aous, Arachthus, Thyamis, and 
Acheron (q.v.) ; the chief towns, Dodona (q.v.) and 
Ambracia ( q. v. ). Anciently, as to-day, the inhabit- 
ants were only half Hellenic, the Greek colonies 
being confined to the coast and southern portion. 
Of the Molossian kings of Epirus, the most famous 
is Pyrrhus (cuv.), who long waged successful war 
against the Romans. On the conquest of Mace- 
donia by the Romans (168 B.C.), the most 
revengeful measures were put in force against 
the Epirotes, who had assisted Perseus, the Mace- 
donian king. -Emilius Paulns, the Roman general, 
plundered and razed to the ground seventy towns 
of Epirus, and sold into slave:^ 160,000 of the 
inhabitants. From this period, Epirus shared the 
vicissitudes of the Roman and Byzantine empires^ 
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until 1204, when one of the Conmeni made himself 1 
independent. Petty princes ruled the couiitiy until i 
the 15th centuiy, when it was conqneied by the 
Turks (see Scandeubeg). Peopled largely since 
the 14th century by Albanians (see Albania), the 
strip of territory east of the liver Arta was, under 
pressure from the great powers, ceded by Turkey 
to Greece in 1881, while after the wars of 1912-13 
the western portion fell to Greece and Albania. 
Episcopacy. See Bishop. 

Episcopius, Simon (properly Biscop), the 
leader of the Arminian pai’ty after the death of its 
founder, was horn at Amsterdam in 1583, and studied 
(from 1600) at Leyden. Arminius and Gomarus 
were his^ teachers in theology, and on the death 
of the former in 1609 Episcopius was obliged, on 
account of his known attachment to Arminiiis’ 
views, to leave Leyden for Franeker. In 1610 he 
became pastor at Illeys’rt'ich, a \rillage near Rotter- 
dam, and in the following year he was one of five 
* Remonstrants ’ appointed by the government to 
meet five ‘ Contra-Remonstrants * at a conference at 
the Hague. When Gomarus resigned his chair at 
Leyden, Episcopius was appointed his successor 
(1612). Called with twelve other Arminian theo- 
logians to the bar of the Synod of Dort (1618), 
Episcopius (with the rest) \vas condemned and 
banished from the country. He removed to the 
Spanish Netherlands, where he wrote his famous 
Arminian Gonfessio (published in 1622). On the 
renewal of the war between Spain and Holland, 
he found refuge in France, where he lived mostly 
at Paris and Rouen, and published a series of 
able controversial treatises. Permitted in 1626 to 
return to his native country, he was for several 
years a preacher at Rotterdam, where he wrote his 
Apologia pro Confesstone in 1629. From 1634 he 
was professor at the Arminian College at Ajnster- 
dam, and here he produced his Institutiones th&o- 
logim and Ilesponsio ad Qiaesthms Theologiccts^ 
two works which are mutually complementary, and 
which, though the former was left incomplete at his 
death in 1643, present an ample mmlogy not only 
of Arminian theology, hut of the CJhristian revela- 
tion itself. Episcopius everywhere lays the utmost 
stress on the personal responsibility of man in 
relation to divine grace, denies the doctrine of 
original sin, and treats Christian faith not as a 
doctrinal theory, but as the potentiality of light 
moral conduct. Yet it cannot be denied that, in 
his view of the Trinity, the Son and the Holy 
Spirit are partakers of divine power and glory ncyti 
coUatoraliter sed subordinate, and that he held it 
enough to believe that the Holy Spirit proceeds 
only from the Father, and is the spirit of the Son. 
This rationalistic development of Arminian doctrine 
by Episcopius went far beyond the famous Five 
Articles of 1610, but in the next generation was 
generally adopted by the Arminian party. His 
works were collected in 2 vols. (Amst. 1650-65). 
The best Life is Philip Limborch’s Historia vitce 
SimoYiis EpisGopii (Amst. 1701). See Arminius, 
Calvinism ; and Sepp, Set godgeleerd ondencijs in 
Nederland ( 1873 ). 

Epistles. Bee Bible. 

Epistolae Obscurorum Tirorum 

( ‘ Letters of Obscure Men * ) is the title of a collec- 
tion of satirical letters which appeared, in dog- 
Latin, at the commencement of the 16th century, 
and professed to be the composition of certain 
ecclesiastics and professors in Cologne and other 
places in Rhenish Germany. They were directed 
against the scholastics and monks, and lashed 
with merciless severity their doctrines, writings, 
morals, modes of speech, manners of life, follies, 
and extravagances, and thus helped in no small 
.degree to bung about the Reformation. The con- 


troversy of Reuehlin 'vvitli the baptised Jew, Pteifer- 
korn, concerning Hebrew books, gave the first 
occ^ion to the Epidolm, and it is probable that 
their title itself was suggeste<l by the Epistohv 
Claronun Viroruni ad ReitchUnam ( 1514). On the 
first appearance of the work, it w'as fathered on 
Reuehlin ; afterwards it was ascribed to Reuehlin, 
to Erasmus, and to Hutten. By many it has been 
held that Hutten was the chief author, and Crotus 
Hnbiamis (q.v.) his chief assistant in the work, 
which appealed at Hagenau in 1515 or 1516 (but 
professedly at Venice). But though Hutten cer- 
tainly wrote the second pait (1517), it cannot be 
said to have been proved that he had any share 
in the fiist, of which Crotus Rubiamis would 
accordingly be the chief author, as he certainly 
was the suggestei of the scheme. Inclusion in the 
Index Expurgatorlus by a papal hull helped to 
' spread the Epistolm not a little. The numerous 
editions include Booking’s, -with couimentaiy, in 
his edition of Hutten’s works (1869), and F. G. 
Stokes’s, with translation (1909). See D F. 
Strauss, Ulrich von Hutten (Eng. trans. 1874), 
Mark Pattison, Essays (2 vols. 1889), and AV. 
Brecht, Die Verfasserder Epist. Ohsc, (1904). 

Epitapll (Gr, epi, ‘upon,’ and taphos, ‘a tomb’ ), 
any commemorative inscription upon a rnoniinient. 
Naturally, brevity and ijoint are the principal things 
to be aimed at in such memorials, and, as the 
elemental human emotions are ever the same, we 
find a striking similarity between ancient and 
modern epitaphs. The oldest we have are those 
of the Egyptians, written on the sarcophagi, but 
these are brief and formal, being merely a record 
of the name and condition of the deceased, with a 
prayer to Osiris or Anubis. Quite different are 
the early Greek epitaphs, which often both in form 
and substance evince fine literary skill. The earlier 
examples are mostly in elegiac verse. None are 
better than those of heroes who iiave fallen in 
battle, and of these the classical example is that 
on the three hundred martyis to patriotism at 
Thermopyhe, ascribed to Simonides : 

Go tell the Spartans, thou that passest by, 

That here obedient to then laws we he. 

The Roman epitaphs usually contain a more or 
less bare record of facts. On the urns the letters 
D. M. or B. M. S. {Hiis Manihus or Dus Manibus 
Sacrum ) are usually followed merely by the name 
of the deceased, his age, and condition, wuth the 
name of the person who caused the urn to be made. 
These characters were often adopted from mere 
conservatism by Christians, and we find them con- 
joined with purely Christian sentiments in the cata- 
combs at Rome. The ashes of the dead wei^ usually- 
placed along the sides of the great highways lead- 
ing into Rome, hence the appropriateness of the 
common commencement, Siste Viator — the ‘stop 
passenger’ to be seen in so many of our English 
churchyards. One feature not uncomin on in RomaL 
inscriptions was an execration upon the disturbei 
of the sepulchre — the reader will remember tliat 
on Shakespeare’s tomb at Stratford-on-Avon, most 
probably from the pen of the great dramatist him- 
self. 

Long after the Roman empire had crumbled intd 
ruins, the Latin tongue continued to be used for 
inscriptions, but in England we occasionally find 
Frencu used as early as the 13th century. It was 
hardly, however, till the time of Elizabeth that 
epitaphs became really literaiy ; then and after we 
find them -written in admirable epigrammatic form 
by Ben Jonson, Milton, and many others. Pope’s 
En^ish epitaphs were long famous, and also those 
bylDr Johnson in Latin. The latter’s answa: to 
the famous round-robin si^ed by Gibbon, Burke, 
Sir Joshua Reynolds, Sheiioan, 'Warton, and others, 
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r6»niestiiii^ that be should write the epitaph for 
GoWmith in English, was that ‘he would never 
consent to disgi'ace the walls of Westminster Abbey 
with an English inscription.’ It is no doubt true 
that no language lends itself so well to dignity in 
brief simplicity as the Latin, but the argument from 
its fetabifity and universality becomes weaker 'with 
eveiy generation. 

Tlie naturally epigrammatic turn of the French 
mind peculiarly adapts it for the epitaph, and in 
French collections very felicitous examples are to 
be found both in Latin and in French, snch as the 
‘ Tandem felix !’ of the Count de Tenia ; the touch- 
ing epitaph to a mother, ‘La premiere au rendez- 
vous and that written by Pii'on for himself after 
his rejection by the Academy : 

Ci-git Piron, qui ne fiit jamais rien, 

Pas m^me Academieien. 

A large number of the earlier monuments, and 
consequently of the epitaphs of this country, were 
destroyed by unfortunate iconoclastic zeal at the 
Keformation, and after the triumph of the Puritan 
revolution. The epitaphs to be found in our parish 
churchyards display every variety of taste, fi'om 
pure pathos, simplicity, and dignified eulogy to 
painful would-be wit and even vulgar buffoonery. 

See Weever’s Fanerall Monuments (1631; ed. 

by Tooke, 1767) ; Philip Labbe, Thesaurus Epitapkiorum 
(Paris, 1666) ; De la Place, IteeucU (TJ^pitaphes (Svols. 
Pans, 1782) ; Pettigrew’s Chronidcs of the Tombs ; 
IsTorthend, Book of Epitaphs ST, 1873) ; Kippax, Ghurch- 
yard Literature : a Choice Collection of American Eiyi- 
taphs (1876); Andrews, Curious Epitaphs {18^3 ) ; Unger, 
Epitaphs (1906) ; Sufaing, Epitaphia (1300 British; 1909). 

£jpit]iala]iuam 9 a species of poem which it 
was the custom among the Greeks and Komans to 
sing in chorus near the bridal-chamber (Gr. thaia- 
inos) of a newly-married pair. Sappho, Anacreon, 
Stesichorus, and Pindar composed poems of this 
kind, but only scanty fragments have been pre- 
serve. The epithalamium of Peleus and Thetis 
by Catullus is one of the finest specimens of Latin 
poetry extant; but probably the most splendid 
epithalamium in all literature is that of our own 
poet Spenser. Latin examples are extant by 
Statius, Ausonins, Claudianus, and other poets. 
A collection of Latin epithalamia is to be found in 
Wemsdorfs Foetce Latinl M Imres (4th vol. part 2, 
Helmst. 1789). 

Epitlieliaill is the term applied in anatomy to 
the cell-tissue which, in layers of various thickness, 
invests not only the outer surface of the body, and 
the mucous membranes connected with it — as, for 
example, those of the nose, lungs, intestinal canal, 
&c.— hut also the closed cavities of the body, such 




Fig. L 

Epidermis (still soft like the 
epithelium of iateraal parts) 
of a two montW human 
embryo. Mag. 8fi0 diam. 


Fig. 2, 

Epithelial cells of the vessels ; 
the longer one from the 
arteries, the shorter ones 
hxim the veins. 


as the great serous membranes, the ventrides of 
the hrain, the synovial membranes of joints, the 
interior of the heart and of the blood-vessels pro- 
ceeding to and from the ducts of glands, See. 
The thioknese of this tissue varies extremely with 


the position in >vhich it occurs. In some parts it 
consists of numerous strata of cells, collectively 
forming a layer of more than a line in thickness*^; 
in other parts it is composed of only a few^ strata, 
or often of only a single stratum of cells, and can 
only be detected by tne microscope The cells of 
which the epithelium is composed are usually 
soft nucleated cells ; they may be rounded, poly- 
gonal, fusiform, cylindrical, dr conical in shape, 
and sometimes they possess vibratile cilia. No 
blood-vessels exist in epithelial tissues, although 
minute channels may be found between the cells, 
by means of which the plasma derived from sub- 
jacent blood-vessels may pass for the nutrition of 
the cells. In many eases nerve fibrils are abundant. 



Fig. 3. 

Epithelium of the intestinal viUi of the rabbit. Mag. 300 diam. 
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glands opening into the intestine, &c. Illustrations 
of this cylinder epithelium are ^ven in the article 
Digestion. (3) 

Spheroidal or 
mandular epithe- 
lium is chiefly 
characteristic of 
the terminal re- 
cesses of secret- 
ing glands. (4) 

Ciliated epi- 
thelium consists 
of cells which 
bear on their free 
ends spontane- 
ously moving 
filaments called 
Cilia ((\.rS), (h) 

Stratified epi- 
thelium consists 
of cells arranged 
in many layers, 
and the indi- 
vidual cells pre- 
sent every variety 
of shape. As a 
rule the deepest 
cells are col- 
umnar, and those 
on the surface 
flattened and scale-like, hut overlapping one an' 
other at their margins. It occurs on the anterior 



Fig. 5. 

Stratified pavement epithelium investing 
a simple papilla (with blood-vessels in. 
the interior) ftom the gums of a child. 
Mag. 250 diam. 
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tfurfacG of the cornea of the eye, in the mouth, 
pharynx, (esophagus, &c., but its most extensive 
dibtiibution is in the Epideimis (q.v.). (o) Trunsi- 

tional ejjithehuiii is intermediate between the forms 
aheady described, and may be grouped under the 
thiee terms columnar, ciliated, and scaly transi- 
tional, according to the kind of cell whicfi is most 
superficial. In the case of the columnar and 
ciliated varieties there are smaller cells irregularly 
disposed between the fixed ends of the large ones, 
and this constitutes the only difference between 
these and the columnar and ciliated cells already 
described. 

Scaly transitional epithelimn is found lining the 
urinary Bladder (q.v.) and ureters. The supeificial 
cells are flattened scales when the bladder is dis- 
tended, but cubical when empty. Moreover, the 
free surface of the cells is smooth, but on the deep 
aspect they are moulded over the rounded ends of 
the pear-shaped cells beneath. Irregular cells fill 
up the intervals between the tax)ering ends of the 
pyriform cells. 



i’ig. c. 

Ciliated epitlielimii from the tiachea of a man !Mag. 350 diam. 
ff, outermost pare ot the elastic lougitudmal fibres; h, homo- 
geneous outermost layer of the mucous meiubraiie ; c, deepest 
round cells, d, median long cells; e, outermost conical ciliated 
cells 

In all the varieties of epithelium the layei of 
external cells is being constantly disintegrated and 
replaced by the layer immediately beneath. Thti 
polygonal or pavement epithelium mainly acts 
like the epidermis, as a protecting medium to the 
soft parts beneath. The cylindrical epithelium 
additionally takes an active part in the process of 
.secretion. Illustrations of the function of the cells 
forming this variety of epithelium are given in tlie 
articles Cell, Cilia, Digestio3S[; and the subject 
will be further noticed under the head SECRETIO]Sf. 

Epizo^ animals that live on the bodies of other 
organisms in various degrees of parasitism. See 
Parasitic Animals, Bug, Flea, Lice, &c. 

£piZ0i>tiCS (Grr* ‘upon,’ and zdo>i, ‘an 
animal ’ ) are diseases of animals which manifest a 
common character, and prevail at the same time over 
considerable tracts of country. A curious circum- 
stance in connection with them is that they usually 
follow the same line of route as the diseases of the 
human race ; and, as a rule, when there has been a 
great epidemic, it has been followed or accomijanied 
by an equally destructive pestilence among animals. 

Epochs in Astronomy, is an abbreviation for 
‘ longitude at the epoch ; ^ it means the mean helio- 
centric longitude of a planet in its orbit at any 
given time — the beginning of a century, for instance. 
Tlie epoch of a planet for a particular year is its 
mean longitude at mean noon, on January 1, when 
it is leap-year, and on December 31 of the preceding 
year, when it is a common year. The epoch is one 
of the elements of a planet’s orbit. For epoch in 
chronology, see Chronology. 

Epode is bhe last part of the chorus of the 
ancient Greeks, which they sang after the strophe 


and antibtiophe, when the singers had returned to 
their original place. The name was applied also to 
a species of lyric poem invented by Arcliilochub, lu 
vhich a longei veise is followed by a slioiter one, 
as the Epochs of Horace, See Chorus. 

Eponyiu (Gi. cpt, '■on,’ and onyma^ ‘a name’), 
a mythical peisonage cieated to account for the 
name of a tribe or people ; thus Tios is the epony- 
mous hero of Troy, Itahib was assumed as ancestor 
of the Itahaiib, &c. For the Assyrian eponyni 
canon, see Assyria. 

£pping, an urban district of Es&ex, in a pleasant 
healthy situation, at the north end of Epping 
Forest, 16 miles NNE. of London. It is noted 
for its cream, butter, sausage-^, and pork. Poijula- 
tion, 4200. — Eppiiig (foimeily Waltliam) Forest, 
where kings hunted in olden days, once covered 
all Essex, and extended almost to London. Jn- 
closures gradually cux tailed it fiom 60,000 acies to 
12,000 in 1793, and to less than 4000 in 1871, 'vvhen 
( the government refusing to stir in the iiiaitei ) the 
coipoiation of London undeitook the pieseivation 
of all that was left, and the recovery of the more 
recent inclosuies. As an outcome of their exer- 
tions, and at a cost of about half a million, 5600 
acres of Epping Forest were declaied free to the 
public by Queen Victoria on 6th May 1882. Beached 
easily froniLoughton, Chingford, and other stations, 
Epping Forest is still a gloiious place alike for 
naturalist and mere lioliday-maker. Its 9 square 
miles of almost unbroken woodland, which at High 
Beech or Queen Victorias Wood attain a height of 
379 feet above sea-level, fonii one of the fine^^t 
pleasure-grounds in Europe. Separated by a stieam 
from Eppmg Forest is Hainault Forest ( the ‘ garden 
fair* of Sir W. Besant), disafforested in 1851, and 
added to Epping Forest for public use in 1906. 
Here, till 1820, stood Fairlop Oak, the scene of a 
July fair, as famous in its way as the old Epping 
stag- hunt on Easter Monday. See E. N. Buxton, 
Eppmg Fovest (1884; new ed. 1911); and works 
bv Fisher (1887), Perceval (1909), and Southern 
(1916). 

6 prouvette is a machine for proving or testing 
the strength of gunpowder. The gim eprouvette 
does this by measuring the amount of recoil pro- 
duced on a small gun swung like a pendulum ; the 
mortar eprouvette by measuring the distance to 
which a ball is projected. A third pattern is 
shaped like a small pistol, with an extremely 
short barrel, closed by a flat plate connected with 
a strong spring. On firing, the plate is driven back 
to a distance indexed according to the strength of 
the powder. 

EpSOlilf an urban district of Surrey, on the 
margin of the Banstead Downs, 15 miles SSW. of 
London. The sulphate of magnesia springs, which 
made Epsom so fashionable a resort in the later 
half of the 17th century, gave name to the Epbom 
salt formerly manufactured from them. The 
church, rebuilt in 1824, contains monuments by 
Flaxman and Chau trey. The Boyal Medical 
College (1851), on -the Downs, provides education 
for the sons of medical men and others, and affords 
a home to decayed members of the profession and 
their widows. Population, about 20,000. On the 
Downs, 1 J mile S. of the town, the famous horse-races 
are held yearly (see Derby Day, Horse-racing). 
The grand stand (1830, enlarged 1886) accommodates 
7500 spectators. 

Salty or Sulphate of Magnesia, 
MgsO^YHjiO, was originally obtained by evaporat- 
ing the waters of the springs at Epsom. It was 
soon found that sea-brine also contained large 
quantities, and the manufacture at Epsom was 
therefore given up. It is found native xn various 
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parts of Ameiica and elsewhere. In England, as 
well as in America, varieties of magnesian lime- 
stone aie extensively treated with sulphuric acid 
for its production. 

Epsom salt forms small needle-like crystals, 
wdiich have a hitter saline taste and neutral reaction. 
It is a well-known useful purgative medicine, act- 
ing as a refrigerant, and sometimes as a diuretic 
Itb disagreeable bitter taste may be relieved by the 
addition of a little sulphuric acid (as in Henry's 
solution) or syrup of lemon. It is of importance 
that plenty of water be drunk along with it (one 
or more tumblerfuls). See Magnesium. 

Epstein^ Jacob, .sculptor, w\as bom at New 
York, of Russian-Polish parents, on 10th November 
1880. Educated in Paris, he settled in England in 
1904, and in 1907 first gained prominence by his 
much-discussed figures for the new buildings of the 
British Medical Association in the Strand. His 
busts are now almost universally recognised as 
masterpieces of the fiist tj^uality, but storms of 
criticism have raged round his symbolic work. In 
this last kind are his ‘ Oscar 'Wilde Tomb ’ at Phre 
Lachaise, Paris; his ‘Sun God,’ ‘Venus,’ ‘Mother 
and Child,’ ‘Maternity,’ and his ‘Chiist.’ See 
B. van Dieren, Epstein (1920). 

Epwortll, a market-town of Lincolnshire, in 
the ‘ Isle ’ of Axholme, 10 miles NNW, of Gains- 
borough. The great John Wesley was a native, 
as well as Alexander Kilham, founder of the 
Methodist New Connection. Pop. 2000. 

E<j[UatiO]lS. The statement in symbols of the 
relationship of equality existing between two 
algebraic expressions is termed an equation. Such 
expressions generally contain at least one unknowm 
quantity. Thus aj-2 = 4-}-3is an equation 
denoting that if 2 be deducted from some unknown 
quantity denoted by a*, the remainder will be equal 
to 4 -f- 3, that is 7 ; therefore the value of x in this 
equation is evidently 7 4 - 2, or 9. Any equation 
in one variable x may be reduced to a form such as 
F(^) = 0, w’here F(a5) is a function of a;, and this 
may be considered as the standard form of all 
equations. When written fully in the most general 
manner, this may be said to be equivalent to the 
equation 

-h . . . -f + an-^x 4- 

= 0. 

Thi.s is said to be an equation in x, the variable 
involved ; «i, . an are the coefficients, 

either numerical or” algebraical q^uantities. Any 
q^uantity which, when substituted for x^ reduces 
the left-hand side to zero— -i.e. any quantity which 
sathfes the equation, is termed a root of the 
equation. The main problem in equations is that 
of finding all the possible roots ; this done, a com- 
phte solution is obtained. The theory of equations 
is a most important branch of algebra. 

Identical equations are those which are ahvays 
true, whatever be the value of the quantities 
involved; conditional equations are satisfied only 
by certain values for x. Equations are usually 
classified according to their degree^ which is defined 
as l)eing the highest degree of the involved vari- 
able. The equation written above as the standard 
form is, for example, of the nth degree. Simple 
^nations, or equations of the first degree, are those 
in which x or the unknown quantity appears only 
in the first power ; when x appears in the second 
power, the equation is quadratic ; when a; is in the 
third power, cubic, and so on. Equations of the 
first, second, third, fourth, fifth, &c. 'degrees are 
sometimes called linear, quadratic, cubic, quartic 
(or biquadratic), quin tic, &a equations. 

Equation in astronomy means the corrections or 
reductions which must be applied to observations 


in order either to tiee them from error or othenvise 
to reduce them to some form more suitable for 
purposes of calculation. For the Equation of Time, 
see the article Day. Personal equation is a cor- 
rection which has to be applied to astronomical ( or 
other) observations in older to remove relative error 
due to some peculiar mode of observation on the 
part of the observer. In astronomical observatories 
it is the practice to find this personal equation for 
all the observers with refeience to one single 
observer, and the observations are all reduce<l by its 
application, so that finally they are tabulated as if 
made by one observer. The phrase has passed into 
common language, and is often used to denote tliat 
modification which is requisite in the statements 
or judgments of any person who in such matteis is 
not free from bias or idiosynciasy. There are also 
equations to the centre, allowing for the difference 
between the place of a planet as supposed to move 
in a circle and its actual place in an ellipse ; and 
equations of eqinnoxes, between mean and appaient 
equinoxes. Equation of payments is an arith- 
metical rule for ascertaining at what time it is 
equitable for a person to pay a whole debt which 
is due in different parts, payable at different times. 
Equations are constantly used in Chemistiy (q.v ). 

Eqiliator* The Terrestrial Equator is the great 
circle on the earth’s surface dividing the earth into 
the northern and southern hemispheres, and half- 
way between the poles. — The Celestial Equator 
is the great circle in the sky corresponding to the 
extension of the equator of the earth. 

Eqtnatorial, an important instrument for 
observing^ and following a celestial body in any 
part of its diurnal course. It consists, in the 
usual form, of two axes, one fixed square acioss 
the end of the other, thus T- The cross axis 
(called the declination axis) revolves in bearings 
fixed to the upright one (called the polar axis), 
which again turns in bearings supported by a fixed 
pillar, resting on a solid foundation. Across one 
end of the cross axis is rigidly fixed a telescope, and 
on the other end slides a counterbalancing weight. 
Thus the telescope can be turned freely in any 
direction, and clamped by suitable mechanism. 
AlS erected for use, the upright axis is fixed to 
point directly to the pole of the heavens. It being 
then revolved, the other axis will trace with its 
ends the line of the celestial Equator (q.v.). By 
this motion the telescope sweeps the sky from east 
to west, and by rotating the cross axis it sweeps 
from north to south. The amount of rotation of 
each axis is measured by a graduated circle fixed 
to it, and thus the position of any heavenly body 
observed is known. Conversely, by setting the 
circles and observing the time, the telescope may 
he set so as to point to any star, even if it he one 
invisible to the naked eye. The hour circle, on 
the polar axis, measures the right ascension of the 
star, and the other, or declination circle, its decli- 
nation. The equatorial can hardly he called an 
astronomical instrunaent. It is rather a convenient 
method of mounting large astronomical telescopes. 
For if the telescope he pointed to any star and 
clamped, while the polar axis is regularly revolved 
by clockwork, the star remains steadily in the field 
of view. See Telescope. 

Eqiierry 9 an official under the Master of the 
Horse (see HoKSE, Mastbk of the), who accom- 
panies the sovereign when riding in state. 

Eqtaestrian Order, or Equites. This body 
orimnally formed the cavaliy of the Roman army, 
and is said to have been instituted by Romulus, 
who selected from the three principal Roman tribes 
300 equites. This number was afterwards giadu- 
ally increased to 3600, who were partly of patri- 
cian and partly of plebeian rank, and required to 
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possess a certain amount of property. Each of 
tliese equites leceived a hoi-se and ‘ barley- money ’ 
fioin the state; hut about 4:00 B.c. a new body "of 
eqnites began to make their appeal auce, who weie 
obliged to famish a hoise at tiieii own expense, 
although they received regular pay. These weie 
probably wealthy novi homines, men of equestiian 
fortune, but not descended from the old equites. 
Until 123 B.C. the equites were exclusively a mili- 
tary body ; but in that year a measure was carried 
transfeiring the judicial functions from the senate 
to the equestrian body, which now became a dis- 
tinct Older or class in the state, and was called 
Onh Er/nestr'is, In 70 B.C, Sulla deprived them 
of these powers ; but their influence did not then 
decrease, as the farming of the public revenues 
had fallen into their hands (see Publicani) ; and 
after Sulla’s death they shared their foimer privi- 
lege with the senate. In Diocletian’s time the 
civil and militaiy power in the provinces passed 
from the senate to the equites. Under later 
emperors, ’when the requisite fortune of an eques 
seems to have been about £3230, the state still 
fuinished horses for what was no longer the 
national cavahy ; but as the honour, indiscrim i 
nately confened, fell into contempt, foreign auxil- 
iaries took the place of the old knights, and tlu' 
body giadually became extinct See Clinton 
Walker Keyes, The Rise of the Eqnites in the 3rd 
Century of the Emnan Em^pire (1915). 

EquiiUi). See Horse. 

Eiiuilibrinm^ the state of rest or balance of 
a body or system, solid or fluid, acted upon by 
various forces. See Statics, and Hydrostatics. 

Eqiiiiiiia* See Glanders. 

£<luinoctial is the same as the celestial 
Equator (q.v.). The equinoctial points are those 
in which tlie eipunoctial and the Ecliptic (q.v.) 
inteisect. Eijiiiuoctial time is time reckoned from 
the moment in each year when the sun passes the 
Vernal Eiiuiuox (see EQUINOXES). This instant 
is selected as a convenient stai ting- point of a 
uniform reckoning of time for the purposes of 
astronomical observers. 

Equinoctial Gales* One of the most wide- 
spread beliefs in, at least, the British Islands is 
that there occurs an unusual frequency of gales and 
stoims about the times of the spring and autumn 
equinoxes. This belief is, however, unsupported 
by the records of carefully conducted observations. 
Thus at Gordon Castle, in Strathspey, upwards of 
fifty years’ observations show, on the contraiy, 
fewer storms on the five days from the 21st to the 
25th of March and September than on the five clays 
preceding and the five days following these dates. 
Long-continued observations at other places are 
equally decisive against the papular belief. 

Equinoxes* Sometimes the Equinoctial 
Points (see Equinoctial) are called the equi- 
noxes. More commonly, by the equinoxes are 
meant the times when the sun eutei-s those points 
— about 2lst March and 22d September, the former 
being called the Vernal or Spring Equinox, and 
the latter the Autumnal. When in the equinoxes, 
tlie sun, throu^fh the earth’s rotation on its axis, 
seems bo describe the circle of the equator in the 
heavens, and the days and nights are of equal 
length all over the world. At the vernal equinox, 
the sun is passing from south to north, and in the 
northern hemisphere the days are lengthening ; at 
the autumnal, he is passing from north to south, 
and the days are shortening. As the earth moves 
more rapidly when near the sun, or in winter, 
the sun’s apparent motion is not uniform, and it 
happens that he takes eight days more to pass 
from the vernal to the autumnal equinox tlian 


from the latter to the former. The equinoctial 
points are not stationary. See Ecliptic, Pre- 

CES'ilON. 

EquLsetacese. See Horse-t.ul. 

Equity, EtiUiTACLE llKJHTrf, «S:c. Equity (Lat. 
signifies moral justice, of which laws are the 
imperfect expression ; or the spirit of justice which 
enables us to apply and interpiet laws rightly. 
Thus, the equity of a statute moans the fair and 
v\ise constiuction of it, according to the intention 
of parliament, as distinguished fioiu the literal and 
technical constiuction of the wools used. It is 
impossible that any system of positive law should 
provide a rule suited" to eveiy case that aiises; 
even good laws may woik injustice, unless they 
are interpreted by men luiving disci etiou and 
authority to control their rigoni and supply their 
deficiences. In the Old Testament and in the 
New, we constantly meet with the distinction be- 
tween form and but)Stance, between the letter whicli 
killeth and the spirit which inaketh alive. The 
early Homan law vas, like that of Moses, a system 
of foims and ceremonies; but the pnetois, who 
had jurisdiction in commercial cases, soon found it 
necessary to go beyond the limits of custom and 
tradition. They assumed the nohtle ojficntm of 
deciding in accordance with equity ; and their 
decisions foimed the Itoiiorarium (magistrate’s 
law, as distinguished from the customai^^ law" of 
the people ). Courts of equity do not exeicise an 
arbitrary discretion ; they proceed on principles. 
The prjetor, on enteiing upon his office, published 
an edict, setting forth the principles by wrhich his 
judicial conduct would be guided ; and as each 
pnetor naturally adopted wdiat w"as sound in the 
edicts of his predecessois, a system of equity Avas 

S adually developed. Ultimately, in the reign of 
adrian, the edicts of the prmtors were consoli- 
dated in a single document called the Peipetual 
Edict. 

In England, all the courts aj)ply equitable 
principles in construing statutes ana formal in- 
struments ; but tlie term equity has acqiiiieil a 
peculiar importance, by reason of the i)art w'hich 
the Court ot Chanceiy (q.v.) took in supplement- 
ing and controlling the rules of the common lawr. 
The common lawyers protested against the aibi- 
trary nature (as it seemed to them) of equitable 
iurisdiction ; they said that equity meant only the 
length of the chancellor’s foot. But before the 
end of the 17th century this reproach w’as removed ; 
the rules of equity were reduced to a system ; and 
the Chancery jurisdiction W"as firmly established. 
The powders of the court W"ere of three kinds : 1. 
Exclusive, as in the administration of trusts. 
When the legal ownership of property w’as con- 
veyed to a trustee, he was the only person w’hom 
a court of law could recognise as owmer; but a 
court of equity w’ould protect the equitable estates 
of the peisons beneficially entitled (see Trust and 
Use). 2. Concurrent, "in cases wdiere law" and 
equity both provided a remedy. Thus, in a ease 
of breach of contract, the law' would give damages 
to the party wi-onged; but equity could, in a 
proper case, go further, and compel specific per- 
formance of the contract. 3. Assistant, where 
eouity only interfered to make legal process more 
enective. "Courts of law, for example, formerly 
refused to allow a party to be called as a witness ; 
a court of eouity w'ould order a party to make 
discovei-y to nis opponent of such facts as the 
opponent had a right to know. 

The principles of equity, as applied by the Court 
of Chancery, are summea up in certain maxims of 
wide significance; * Equity follows the law*— he, 
equity -will not set aside a rule of law (such as the 
rule of primogeniture), but will se& to apply 
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existing rules in a spirit of justice. ‘Equity 
assumes that to be done which ought to he done : * 
when, for example, a man sells his land, equity 
treats the purchaser as owner, even before the 
formal conveyance has been executed. When a 
man deposits the title-deeds of his land with a 
banker, in consideration of a loan, this is a good 
Equitable Mortgage ; the borrower is not allowed 
to plead the absence of a written agreement as 
an excuse for withdrawing from the transaction; 
equity will even compel him to execute a formal 
mortgage, if the lender requires it. ‘ Equity looks 
to the substance, and not to the form : ’ a legal 
mortgage of land, for example, is, in form, an 
absolute conveyance; but equity treats it as a 
security for money. The mortgagee is legal 
owner; but the mortgagor retains his Equity of 
Redemption — ^i.e. his right to have the estate 
a^ain on paying principal and interest of the loan. 
‘He who seeks equity must do equity’— e.g. 
a mortgagor seeking to redeem must pay off* all 
incumbrances held by the mortgagee who has the 
legal estate. 

It is difficult to overestimate the advantages 
gained by the application of equitable piincimes 
to the law of property and contract. But these 
advantages were counterbalanced in England by 
the defects of Chancery procedure, and the in- 
convenience caused by the existence of two sets 
of courts, applying different rules to the same 
subjects. Chancery refoim has now removed the 
scandals of the old system. Equitable powers were 
conferred on the courts of common law by Acts for 
the improvement of procedure. Finally, the Judi- 
cature Acts, which came into force in 1875, effected 
a fusion of law and equity, so that in every branch of 
the Supreme Court equitable claims may be made, 
and equitable defences pleaded. Law and equity 
are administered concurrently ; where they conflict, 
the rules Of equity prevail. Certain classes of 
business, relating to trusts, mortgages, property 
of infants, &:c., are reserved to the Chanceiy 
Division of the High Court of Justice. 

In America, and in the Biitish dominions, the 
distinction between law and equity is or has been 
recognised as in England, In Scotland, the nobzle 
(Moium of the Roman prsetor is exercised by the 
Court of Session. For an outline of the English 
system, see Snell’s Principles of Equity, 

£quiTale]itS9 in Chemistiy. See Atomic 
Theory. 

Era. See Chronology. 

Eradicated) in Heraldry, is said of a tree, or 
part of a tree, torn up by the roots. 

tlrard) Si^BASTiEN, French musical instrument- 
maker, chiefly famous for his improvements and 
inventions in connection udth the pianoforte and 
harp, was born at Strasburg on 5th April 1752. 
Proceeding to Paris when sixteen, he shortly after- 
wards started business as a pianoforte-maker in 
that city, constructing his first pianoforte, one of 
the earliest made in France, in 1776 or 1777. The 
■outbreak of the Revolution drove him to London ; 

but in 1796 he returned to Paris. 
Fi’om 1808 to 1812 he was again in 
London. He died near Passy on 5th 
August 1831. He was the inventor 
of the harp with double pedals, and 
he also improved the sound-body of 
the instrument. The pianoforte 
with double escapement was like- 
wise invented by Erard. 

Erased, in Heraldry, signifies 
violently plucked or tom off, and 
showing a ragged edge ; as opposed to couped or 
cut, which snows a smooth eoge. The term is 
chiefly applied to the heads and Embs of 


Erasi'StratUS) one of the most famous physi- 
cians and anatomists of ancient times, was born in 
the island of Ceos about 300 B.C., settled in Alexan- 
dria, and died in Asia Minor. He founded a school 
of medicine, wrote several works on anatomy — in 
which branch he was most celebrated — on practical 
medicine, and phaimacy. He believed that the 
heart was the origin both of the veins and arteiies. 
Of his numerous writings only some obscure frag- 
ments and titles have been pieserved. See the 
article ANATOMY; and Hieronymus, Erasistrati 
et Erasistrateorum Historia (Jena, 1790). 

ErasmilS) Desiderius, was born at Rotter- 
dam, probably in the year 1467, the date given on 
the pedestal of his statue in his native town. A 
reference in his own woiks, howevei, as also his 
epitaph at Basel, assigns the date 1466. He was 
the son of one Gerhard, and Margaret, the daughter 
of a physician. As of illegitimate birth, he had no 
surname; and the name by which he is known, 
Desiderius Erasmus, is but the rendering in Latin 
and Greek of Gerhard (‘the beloved’). Eiasnius 
first attended school at Gouda, but while still a 
mere child he was sent to Utrecht, to fill a place in 
the choir of the cathedral of that city. He was 
next removed to a famous school of that time — 
that of the ‘Brothers of the Common Life,’ at 
Deventer, where, by his own account, he was exer- 
cised mainly in composing, repeating, and learning 
the silliest Latin verses. The study of Greek had 
as yet made but slight progi*ess out of Italy ; but 
Erasmus was fortunate in receiving some little 
instmction in that language from Alexander 
Hegius, the head of Deventer school, and a scholar 
of considerable reputation. An outbreak of the 
plague, of which his mother died, led to his quit- 
ting this school and retiring to Gouda, the resi- 
dence of his father. Gerhard dying soon after, Eras- 
mus and his only brother were left to the care of 
three trustees, who grossly neglected their charge. 
One of the three was bent on tpe brothers’ entering 
a monastery, and with this in view, instead of 
sending them to a univeisity, for which they were 
now ripe, placed them at another school of the 
Brothers of the Common Life at Bois-le-Duc. 
Again the plague drove Erasmus to Gouda, where 
his guardians tried every means to peisuade him 
and his brother to become monks. As a com- 
promise, Erasmus agreed to enter the Augustinian 
college of Sion, near Delft, on the condition that 
it should be left to him to leave the college if he 
saw fit. Here, accordingly, for the next six years 
he lived the life of a monk, though in his case the 
dtecipline was somewhat relaxed in the hope of 
his being induced eventually to adopt the monastic 
life. It was undoubtedly this personal experience 
of the ways of living and thinking of the monks 
that made Erasmus their relentless and lifelong 
enemy. 

Deliverance at length came to him from the 
Bishop of Cambrai, who engaged him as his private 
secretary, and undertook to provide him with 
means to prosecute his studies. A few months 
later, and after haying taken priest’s orders, Eras- 
mus went to Paris, supplied, though not over- 
liberally, with funds by the bishop. The College 
Montaigu, where he pursued his studies, was 
notorious among all the colleges of Paris for the 
severity of its discipline, the scantiness and 
wretchedness of its fare, and the general squalor 
of its domestic arrangements. The new studies 
of the ^ Renaissance had as yet made but little way 
in Paris ; but Montaigu above every other collie 
was still fast in the bonds of scholasticism. To 
Erasmus, therefore, whose constitution was delicate 
to fragility, and who from the very outset seems to 
have been awake to the intellectual revolution that 
had come upon Europe, all his surroundings in 
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Pans at this time were in the highest degree dis- 
tasteful. To the end of his life he never forgot 
his experiences at Montaigu ; and not the least 
important of his subsequent achievements was the 
service he did in helping to discredit the frivolous 
dialectic which he had there seen in its most absurd 
form. 

With the exception of a visit to the Bishop of 
Cambrai on account of his health, Erasmus resided 
mainly m Paris till 1498, gaining a livelihood by 
instructing private pupils. Of these pupils. Lord 
Mount joy deserves special mention, as he always 
remained one of Erasmus’s best friends and most 
generous patrons. It was on the invitation of 
'Mount joy that Erasmus, probably in 1498, paid 
his first visit to England. This visit is one of the 
most important epochs in the life of Erasmus. 
Oxford was the chief place of liis residence, and 
there he not only had in Linacre a better teacher 
of Greek than he could have found in Paris, but in 
his intercourse with Colet, a man of nobler stamp 
than himself, he received an impetus, which if it 
did not actually give a new bent to his studies, at 
least lifted his life to a higher plane of endeavour. 
Through the influence of Colet, his contempt for 
the schoolmen was intensified, and his thoughts 
set on the consecration of his studies to a more 
rational conception of religious truth. During this 
visit, also, began his famous friendship with Sir 
Thomas More, through whom on the present occa- 
sion he was introduced to Prince Henry (after- 
wards Henry VIII. ), then only a boy of nine. 

In 1500 Erasmus was again in France, and for 
the next six years he made his abode mainly in 
Paris, with occasional visits of longer or^ shorter 
duration to Orleans, and in the Low Countries. To 
these years belong his Adagia (afterwards pub- 
lished 'in greatly enlarged form in 1516), a collec- 
tion of Greek and Latin proverbs, with running 
commentaries, and his Enchindion Militis Chru- 
tiani[T!\\Q Chiistian Soldier’s Dagger). A second 
short visit to England in 1506 cemented still more 
cbsely his friendship with More, and gained him 
a valuable friend in VVarham, Archbishop of Can- 
terbury and Lord Chancellor of England. During 
the same year he carried out a journey to Italy, 
which for long had been his passionate desire. At 
Turin he received the degree of Doctor of Divinity ; 
at Bologna he witnessed the military triumph of 
the bellicose Pope Julius II. — a spectacle which 
Erasmus always spoke of as a disgrace to Christian 
Europe ; and at Venice he made the acquaintance 
of the famous printer Aldus Manutius. During 
his sojourn in Italy he acted for some time as tutor 
to Alexander, Archbishop of St Andrews, natural 
son of James IV. of Scotland, who^ afterwards fell 
with his father at Flodden. His visit closed with 
a short stay in Rome, where he was received in a 
manner that proves the great reputation he had 
already won in letters. Altogether, as was to be 
expected from the different temper and aims of the 
two men, Erasmus carried away from Italy a far 
more friendly impression than Luther after his 
memorable visit about the same date. The acces- 
sion of Henry VIII., of whom great things were 
expected as a patron of learning, and the special 
invitation of Lord Mountjoy, induced Erasmus 
once more to make his home in England, On his 
journey from Italy to that country he conceived 
the plan of his Encovmwn Morice (Praise of Folly), 
which on his arrival he threw upon paper in the 
course of a week. In this satire, written in the 
full maturity of his powers, we have Erasmus in 
his happiest and most distinctive vein, as the man 
of letters and the general critic of men and things. 
While its general tone is that of playful banter, it 
is yet inspired by the most senous purpose, as 
specially appears in its biting sarcasm at the 


expense of kings and churchmen. Seven editions 
of this work were issued within a few months. 

During this his third and long^est visit to Eng- 
land, Erasmus resided chiefly in Cambridge, where 
he acted as Maigaiet professor of Divinity, and 
professor of Greek. After 1514 Erasmus’s changes 
of abode for the next few years are so frequent 
that it becomes puzzling to follow him. In 1614 
he was in Basel, "back in England the same year, 
again in Basel in 1515, and once more in England 
— the last of his visits to that country. From 1517 
1x) 1521 he lived at Louvain, taking a keen inteiest 
in the progress of the new studies at the famous 
university of that place. Meanwhile, his literary 
labours were unceasing. In 1519 appeared the 
first edition (afterwards greatly enlarged) of his 
CoUoqtda^ the most famous of all his works, and 
usually regarded as his masterpiece. It consists 
of a series of familiar dialogues on the everyday 
topics of the time — social, rmigious, and political ; 
and the audacity and incisiveness with which it 
handles the abuses of the church in large measure 
prepared men’s minds for the work of Luther. In 
1516 his edition of the New Testament, virtually 
the first of the Greek text, was published at Basel ; 
and in 1519 his edition of St Jerome in nine folio 
volumes. In both of these works the dominant 
aim of Erasmus was to intioduce a more rational 
conception of^ Christian doctrine, and to emanci- 
pate men’s minds from the frivolous and pedantic 
methods of the scholastic theologians. By such 
labours, as by his Adagia and Encomium Moricc^ 
Erasmus had shown .the need for a general reform 
in the church. When the Lutheran revolution 
came, therefore, Erasmus found himself in the 
most embariassing position. The upholders of the 
old order fell upon him as the author of all the new 
troubles, and the followers of Luther, on the other 
hand, bitterly assailed him for what they deemed 
his cowardice and inconsistency in lefusing to 
follow up his opinions to their legitimate con- 
clusions. 

From the date of Luther’s final breach with 
Rome, the life of Erasmus was one long contro- 
versy, which seriously maiTed the honour and 
happiness of his declining years. In 1521 he left 
Louvain, where the champions of the old faith had 
made his stay unendurable, and took up his abode 
at Basel. In this city, with the exception of a 
, sojourn in Friburg from 1529 to 1535, Erasmus 
’spent the rest of his life. To Basel he had always 
been attracted as the home of the m-eat printer 
Froben, as well as by the excellence of its climate, 
and he now found it the quietest spot in the 
general din of religious strife. To the very last 
his labours were incessant and almost incredible. 
In addition to the toil of editing a long succession 
of classical and patristic writers, he was engaged 
in controversies which would have incapacitated 
most men for peaceful study. The most important 
of these controversies were those with Ulrich von 
Hutten, with Luther, and with the Sorbonne. In 
accordance with his fiery character, Hutten judged 
Erasmus Avith the greatest severity for not taking 
his place by the side of Luther. With the great 
Reformer himself, Erasmus, after long hesitation, 
crossed swords in his De Lzhero Arhitrio (1523), in 
which he assailed one of the fundamental positions 
of the Lutheian theology — ^that all human action 
is determined by divine necessity. Attacked by 
men like Hutten on the one side, lie was as fiercely 
assailed on the other by the Sorbonne, the great 
surviving stronghold of obscurantism alike in 
theology and secular studies. By his Cicerom- 
anm, a satire on the pedantic imitation of Cicero, 
Erasmus raised against himself a new set of adver- 
saries— those humanists, namely, who set style 
above matter. Yet in spite of all these contro' 
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veisiies, Erasmus during his last years en 3 oyedfame 
and consideration beyond that of any man of letters 
before or since. Letters and presents came to him 
from all the crowned heads of Europe ; and church- 
men in the highest position deemed it an honour to 
he among his correspondents. 

Erasmus’s health had never been robust even in 
youth, and from a comparatively early age he had 
been afflicted with the stone. As he advanced in 
life, his sufferings grew upon him, and it was only 
by the most careful ordering of diet, and by his 
overpowering instinct for study, that he accom- 
plished the work he did. From 1534, a disease 
resembling gout in its symptoms subjected him at 
times to excruciating pain. On 12th July 1536, 
after nearly a month’s attack of dysentery, he 
died, retaining to the last his gay and genial 
humour. 

Erasmus stands as the supreme type of cultivated 
common sense applied to human affairs. In hm 
latter years he fell upon a time when other quali- 
ties were needed in the best interests of humanity ; 
but such as he was, few men have done more to 
advance truth, and to prepare men’s minds for its 
acceptance. No man of letters has ever attained 
to anything approaching the influence wielded by 
Erasmus during his own century. Yet Erasmus 
was no creative genius, and he produced no single 
work which has a place in the hist rank of tlie 
world’s masterpieces. He owed his position to the 
wonderful range of his activity, to his astonishing 
productiveness, to the breadth and sanity of his 
views, and to the delightful qualities of wit, humour, 
and unfailing vivacity which distinguish all his 
work. He has himself indicated his services to 
Europe with exactness and precision He rescued 
theology from the pedantries of the schoolmen, and 
referred it to its original sources ; he did more than 
any other single person to advance the cause of 
the new studies of the Revival of Learning; he 
exposed the abuses of the church, and he protested 
in the interests of the people against the thought- 
less tyranny of their rulers. His attitude towards 
the Lutheran revolution has exposed him to the 
obloquy of Protestants and Catholics alike. By 
both he has been accused of cowardice and insin- 
cerity, because he insisted in maintaining his 
neutral position. But this is merely to say that 
Erasmus had the defects of his qualities. Con- 
stitutionally, he was averse to all extremes, as he 
distinctly showed in his antagonism to the excesses 
of humanism in its neo-pagan developments, not 
less than to what he considered the excesses of the 
German Reformation. If he had not the energy 
to head a revolution, he had at least in eminent 
degree the courage of the scholar, as the long 
catalogue of his works, produced in chronic weak- 
ness o± health, amply proves. As to his personal 
qualities, it should "be sufficient to say that he 
enjoyed the friendship and esteem of men of so 
different, yet each in his own 'way of so high a 
type, as Bishop Fisher, Colet, and More. His 
personal appearance corresponded to his mental 
and moral qualities. He was slightly under the 
middle height, but of graceful figure ; his features 
were delicate and mobile ; and he spoke in tones 
low^ but beautifully clear and distinct. 

An edition of his works was published at Basel in 9 
vols. in 1540 ; the standard edition is that of Le Clerc 
(Lyons, 10 vols. 1703-6). See Lives by Knight (1726), 
Jortin (1748). Burigny (1752), Durand de Laur (1874), 
Drummond (1873), Feng^re (1874), Fronde (1894), 
Allen (1914), Huizinga (1924), Preserved Smith (1924); 
a book by Amiel (1889); his Letters (ed, Allen, 1906 
e^ seg. ; trans. Nichols, 1918 ). 

ErastttS, Thomas (properly LuhUr or LUbzr), 
theologian and physician, was boinin 1524, probably 
at Baden in Switzerland, but possibly at Auggen, 


near Muhlheim in Wurttembpg. ^ He studied 
theology at Basel (where he Grecised his name), and 
philosophy and medicine at Bologna and Padua. 
After nine years in Italy he was appointed physi- 
cian to the counts of Henneherg, then ( from 1558 ) 
professor of medicine at Heidelberg, and court- 

E hysician to the Elector Palatine. He removed 
Lom Heidelberg to fill the chair of Medicine at 
Basel in 1580, and died there, January 1, 1583. 
Shortly before his death he had been appointed 
piofessor of Ethics. Erastus was a skilful physi- 
cian and a man of upright character, an equally 
vigorous writer against ‘ the new medicine of Philip 
Paracelsus’ (1572) and in favour of the burn- 
ing of witches (3577 e.t 5eg.). In theology he 
was a follower of Zwingli, and represented his 
view of the Lord’s Supper at the conferences at 
Heidelberg in 1560 and Maulbronn in 1664. The 
fame of Erastus now rests on his strenuous opposi- 
tion to Calvinist discipline and Presbyterian oicler. 
For ten years (from 1560) he resisted successfully 
the Calvinist party under Caspar Olevian at Heidel- 
berg; but in 1570 Presbyterianism was introduced 
by the Elector Frederick III. Erastus was excom- 
municated on a false suspicion of heresy, founded 
on a correspondence with Unitarians of Transyl- 
vania, but was restored in 1576. He had carried 
on a private exchange of views on the subject of 
church discipline with his fiiend Beza, and after 
his death his widow’s second husband, Castel- 
vetro, published at London (1589), with the con- 
currence of Archbishop Whitgift and with a 
fictitious imprint, a treatise on excommunication 
entitled ExpUcatio gravi$simc& qiocBstionis utrum 
Excommumcatio . . . mandato mtatur dtvino, an 
exGogUata dt ah homimhus. This was answered 
by Beza in his De verd Excommunicatione et 
Christiano Presbyterio (1590). A translation of 
Erastus’s treatise was published with a preface 
by Dr Robert Lee (Edin. 1844). Eiastus main- 
tained that no member of the church should be 
excluded from her communion as a punishment for 
sin. Punishment is ‘ the special duty and office ’ 
of the civil ma^strate. He was familiar with the 
system of Zurich, where the Christian magistrate 
administered ecclesiastical discipline in the name 
of the Christian community, and he dreaded that 
Presbyterianism, unchecked, might exercise a 
tyranny over men’s consciences as absolute as that 
of the Spanish Inquisition. 

In England, the name of Erastians was applied 
to the party that arose in the 17th century, deny- 
ing the right of autonomy to the church— a r^ht 
neither maintained nor denied by Erastus. The 
Erastian controversy broke out at the time of 
the Westminster Assembly. The leading Erastians 
in that assembly were Lightfoot and Coleman, who 
were supported by Selden and Whitelocke in the 
House of Commons. Since the time of the Refor- 
mation the controversy has been confined chiefly 
to the church in Scotland. 

See on the one side, Gillespie, Aawn^B Bod Blossominsr 
(1646), Sam. Rutherford, Right of Church Govern'^ 
Tnent (1646), and Cunningham’s Histortcal Theology, vol. 
iu chap, xxvii. (1863) ; and on the other, Selden, De 
Synedriis (166()-53), and Du Moulin, Of the Bight of 
Churches (1658). 

!Erasiire 9 or Razure, as it is more commonly 
called in England, from the Latin rado, ‘ I scrape 
or shave,’ is the^ scraping or shaving of a deed or 
other formal writing. In England, except in the 
case of a will, the presumption, in the absence of 
rebutting evidence, is that the erasure was made 
at or before execution. If an alteration or erasure 
has been made in any instrument subsequent to its 
execution, that fact ought to be mentioned (in the 
abstract, or epitome of the evidences of owner- 
ship), together with the circumstances under which 
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it is done. A frandnlent alteration, if made by the 
person himself taking under it, would vitiate his 
interest altogether. It was formerly considered 
that an alteration, erasure, or Interlineation (q.v.) 
would void the whole instrument, even in those 
cases where it was made h^ a stranger ; but the 
law is now otherwise, as it is clearly settled that 
no alteration made by a stranger will prevent the 
contents of an instrument from retaining its 
original effect and operation, where it can be 
plainly shown what that effect and operation 
actually was. To accomplish this, the mutilated 
instrument may be given in evidence as far as its 
contents appear ; and evidence will be admitted to 
show what portions have been altered or erased, 
and also the words contained in such altered or 
erased parts ; but if, for want of such evidence, oi 
any deficiency or uncertainty arising out of it, the 
original contents of the instrument cannot be ascer- 
tained, then the old rule would become applicable, 
or, more correctly speaking, the mutilated instm- 
ment would become void for uncertainty. If a \yill 
contains any alterations or erasures, the attention 
of the witnesses ought to be directed to the par- 
ticular parts in which such alterations occur, and 
they ought to place their initials in the margin 
opposite, before the will is executed, and to notice 
this having been done by a memorandum, added to 
the attestation clause at the end of the will. For 
the English law on this subject, see Taylor, Zmv 
ofEvidmcern 

In Scotland, the rule as to erasure is somewhat 
stricter than in England — ^the legal inference being 
that such alterations were made after execution. 
As to necessary or bond Jtde alterations which 
may be desired by the parties, corrections of 
clerical errors, ana the like, after the deed is 
written out, but before signatuie, the rule in 
Scotland is that ‘the deed must show that they 
have been advisedly adopted by the party; and 
this will be effected by mentioning them in the 
body of the writing. Thus, if some words are 
erased and others superinduced, you mention that 
the superinduced words were written on an erasure ; 
if words are simply delete, that fact is noticed ; if 
words are added, it ought to be on the margin, 
and such additions signed by the party, with his 
Christian name on one side, and his surname on 
the other; and such marginal addition must be 
noticed in the body of the writ, so as to specify the 
page on which it occurs, the writer of it, and that 
it is subscribed by the attesting witnesses.* See 
Menzies’s Lectures on Conveyancing, The Roman 
rule was that the alterations should be made by 
the party himself, and a formal clause was intro- 
duced into their deeds to this effect, ‘ Lituras, in- 
ductiones, superinductiones, ipse feci.* As a 
general rule, alterations with the pen are in all 
cases to be preferred to erasure ; and suspicion will 
be most effectually removed by not obliterating the 
words altered so completely as to conceal the 
nature of the correction. ‘The woist kind of 
deletion,* says Lord Stair, ‘is when the words 
deleted cannot be read (but if they are scored that 
they can be read, it will appear whether they be de 
mhstantialihus), for if they cannot be read, they 
will be esteemed to be such, unless the contrary 
appear by what precedes and follows, or that there 
be a marginal note, bearing the deletion, from such 
a word to such aVord, to be of consent.* The law 
of the United States follows that of England in 
this matter. 

Eratosthenes of Cyeene, bom 276 b.c., 
was an eminent mathematician, astronomer, and 
geographer. Among his teachers were Lysanias 
the grammarian and Callimachus the poet. By 
Ptolemy Euergetes he was called to Alexandria to 
superintend his great library. Here he died of 


voluntary starvation, at the age of eighty, having 
become blind, and wearied of life. Eratosthenes 
measured the obliquity of the ecliptic wdtli an 
accui-acy wonderful for his time, drew up a cata- 
logue of the fixed stars, amounting to 675, which is 
now lost, and made an attempt to measure the 
magnitude of the earth in the method used at the 
present day. He found the circumference of the 
eai’th to be 252,000 stadia, which, according to 
Pliny, is 31,500 Roman miles. His most important 
work was a systematic treatise on geography, which 
was used by Strabo. He wrote also on moral 
philosophy, history, and grammar. Such frag- 
ments of his writings as are still extant have been 
collected by Bernhardy in his Eratosthemca ( Berlin, 
1822). See also Beiger, Lie geogi'ophischen Frag- 
mente des Eratosthenes (Leip. 1880). 

Erbium (Er; atom. wt. 168) is a lare metal, 
the compounds of which are piesent in the mineral 
ytterhite or gadolinite^ found at Ytterby in Sweden. 
It is also believed to be present in the sun’s vapour. 
Its salts exhibit signs of radioactivity. The ytter- 
bite metals include erbium, ytterbium, and others, 
the existence of some of which was till recently 
in doubt. It is chiefly of interest because the 
compounds of the three metals mentioned resemble 
each other so closely, and have such similar pro- 
erties, that the processes of separation and puri- 
cation are difficult and tedious in the extreme, 
a single research with the object of obtaining 
absolutely pure salts requiiing years of patient 
work. 

Ercildoune. See Eablston. 

Ercilla y Zunigat Alonso, a Spanish poet, 
was born at Madrid, Au^st 7, 1553. He became 
page to the Infante Don Philip, son of Charles V., 
and accompanied him on his early travels, and in 
1554 to England, on the occasion of Philip’s mar- 
riage to Queen Mary. Shortly after he joined the 
expedition against the Araucanians on the coast 
of Chili. The arduous difficulties that had to be 
overcome, and the heroism of the natives, sug- 
gested to Ercilla the idea of making it the sub- 
ject of an epic poem. He began his poem on 
the spot, about the year 1558, occasionally com- 
mitting his verses, in the absence of paper, to 

E ieces of leather. An unfounded suspicion of his 
aving plotted an insurrection involved him in a 
painful trial, and he had actually ascended the 
scaffold before his innocence was proved. Deeply 
wounded, the brave poet-soldier turned to Spam, 
but Philip treating him with great coldness and 
neglect, he made a tour through France, Italy, 
Germany, Bohemia, and Hungary. For some time 
he held the office of chamberlain to the Emperor 
Rudolf II., but in 1580 returned to Madrid, where 
he struggled with poverty till his death, about 
1595. Cervantes in Don Quixote compares the 
Araucana with the best Italian epics, and it has 
undoubtedly not a little of the epic style and 
spirit. The first part is the freshest in character, 
and was published in 1569 ; the second part fol- 
lowed in 1578, the third in 1597. A very elegant 
reprint appeared at Madrid in 1776. Facsimiles 
of the original editions were published at New 
York in 1902-3. There is a French translation by 
Nicolas (1870). See Royer’s &bude (Dijon, 1880). 

Erckmann-Cliatriaii^ the compound name 
of two French roniancists, Lorrainers noth, whose 
stories of Alsatian peasant life are known the whole 
world over. Emile Erckmann, born 20th May 1822, 
at Phalsbourg, studied law in Paris from 1842 to 
1858; whilst Alexandre Chatrian, bom 2d December 
1826, in the village of Soldatenthal, from glass- 
blowing took to teaching in Phalsbourg, and after- 
wards got a railway clerkship. Their literary part- 
nership dates from 1848 ; but for ten or eleven 
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years they had little success heyond getting some 
of their stories printed in various newspapers and 
journals- It was not till 1859 that L^Iltustre JDoc- 
teur Matheus (1859) gave a certain eclat to the 
collective name of Eickmann-Chatrian. Le Fou 
F€£7 o/( 1862) is one of a series of novels which give 
graphic pictures of the invasion of 1813-14, to which 
seiies also belong Histoire cCun Consent de 1813 
(1864) and }Vaterloo (1865). Le Joueur de Clari- 
nette (1863), a simple story of a village musician; 
Les Amoureux de Catherine, another tale of village 
life in the same volume; VAmi Fntz (1864); 
Madame TMHm, ou les Volontaires de ^92 (1863); 
Le Blocus ( 1867 ; Eng. trans. Blockade of Phals- 
lourg, 1870); Histoire dC%n Faysan (1868); and 
Contes Popiilaires, most of which have been trans- 
lated into English, count amongst the best they 
wrote- Three plays by them also achieved success 
— Le Juif Polonats (1869; well known as The 
Bells), the dramatic version of V Arm Fritz (1876), 
and Les Bantzaa (1882). See Mascagni. After 
the German annexation of Alsace-Lonaine (1871 ) 
a strong anti- German feeling appeared in their 
books — the best of these L Histoire dun Plebiscite 
(1872). They had quarrelled, when Ghatrian died 
4th September 1890. Erckmann died at Lune- 
ville, 14th March 1899. Edmond About thus de- 
sciibed their partnership : ‘ The two friends see 
one another very rarely. When they do meet, 
tliey elaborate together the scheme of a work. 
Tlien Erckmann writes it, Ghatrian corrects it, 
and sometimes puts it in the fire.* 

Erdmann, Johann Eduard, German philo- 
sopher, was born in 1805 at Wolmar in Livonia, 
studied at Dorpat and Beilin, coming under the 
influence of Hegel, and became professor of Philo- 
sophy at Halle in 1839. He died 12th June 1892. 
His principal work was a Qn'undriss der Geschichte 
der Philosophie (3d ed. 1877), besides which he 
also wrote a work on Logic and Metaphysics, 
two books on Psychology, two collections of essays 
(one entitled Ernste Spiele), and works on Nature 
and Creation, Body and Soul, Belief and Science, 
and The State, 

Erebus, the name of one of the sons of Chaos, 
signifies darkness, and is used specially to denote 
the dark and gloomy cavern beneath the earth, 
through which the shades pass in going to Hades. 

Erebus, Mount, an active volcano in Mac- 
Murdo Sound, off Antarctica (q.v.), rising 13,350 
feet above the sea. It was discovered in 1841 by 
Ross, who named it after one of his vessels, and was 
ascended by Professor David with a party in 1908. 

Erechtheus, or Erichthonius, an Attic 
hero, is said to have been the son of Heplisestus 
and Atthis, daughter of Granaus, the son-in-law 
and successor of Cecrops. He was brought up by 
Athena, who placed him in a chest, which was 
intrusted to the three daughters of (Decrops. In 
defiance of orders they opened the chest, and 
discovering a child entwined with serpents, were 
seized with madness, and threw themselves down 
the most precipitous part of the Acropolis. Erech- 
theus instituted the Panathensea, and in his honour 
was erected the Erechtheum, burnt by the Persians, 
and rebuilt as a noble Ionic temple. See Swdn- 
burne’s great tragedy of Erechtheus. 

Erem (anc. Meracleia Pontica), the only port 
on the Black Sea coast between the Bosporus and 
Sinope, See Heraclbia. There is another Eregli 
on the Bagdad railway, 120 miles ESE. of Konia. 

Eremacausis is a kind of slow Combustion 
(q.v.) with Fermentation (q.v.). 

Eretria, a town on the SW. coast of Eubcea, 
which, destroyed by the Persians in 490 B.c. 
and rebuilt by the Athenians, never afterwards 


regained its former prosperity and importance. 
The modern town, Nea Pesara, is a small, unwhole- 
some place, suriounded by bwamps. 

Erfurt, a city of Prussian Saxony, anciently 
capital of Thuringia, stands in a highly cultivated 
plain, on the Gera, 13 miles W. of Weimar by rail. 
Till 1873 it was strongly fortified. Its two citadels, 
the Petersberg and the Gyriaksburg, were formerly 
monasteries. Erfurt has several churches, chiefly 
Gothic, the cathedral and the church of St Severus 
being the finest. The cathedral, one of the most 
venerable Gothic buildings in Germany, possesses, 
besides a very rich portal, sculptures and bronze 
castings datiim from the 13th to the 16th century, 
especially a (Coronation of the Virgin, by Peter 
Vischer (1521). In the northern tower is the bell 
called Mana Gloriosa, cast in 1497, and weighing 
13^ tons. The Regler Church contains an altarpiece 
by" Wohlgemuth. The monastery of St Augustine, 
famous as the residence of Luther, whose cell was 
destroyed by fire in 1872, was converted in the year 
1819 into an asylum for deserted children. Trom 
1378 to 1816 Erfuit was the seat of a university, of 
which the academy of sciences and the library 
alone remain. The growing of flowers and vege- 
tables, and an extensive trade in flower-seeds, aie 
can ied on. The principal manufactures are woollen, 
silk, cotton, and linen goods, lamps, machines, 
shoes, beer, malt, &c. Pop. (1871) 43,616 ; (1880) 
53,254; (1900)So,190;(1910) 111,461; (191^129,616. 

Erfurt, originally called Erpesford or Erpesturt, 


was made a bish^ric in 741, and in 805 the capital 
of the Sorbs by CUiarlemagne. In the 15th centuiy 
its woollen and linen manufactures raised it to the 
position of one of the foremost cities of Germany. 
All through, the town has had a stormy history, 

I being either the bone of contention between the 
electors of Mainz and of Saxony, or the object of 
attack by foreign invaders. Since 1803 ( except the 
period from 1806 to 1814) it has belonged to Prussia. 
At the Congress of Erfurt (September-October 
1808) Napoleon met the Emperor of Russia and 
several of the minor sovereign princes of Germany. 

Ergasteria9 or Laurium, a mining -town in 
the Greek uomarchy of Attica, near Cape Colomia, 
with ancient lead and silver works, reopened in 
1864 ; pop. 10,000. 

Ergot) a diseased condition of the ovary of 
grasses and sed^s, due to the presence of species 
of Claviceps, a Pyre- ^ y 

nomycete fungus (see I ^ i / 

Fungi), whose fila- , '' \ I j/ji/ y 

mentous mycelium i \ ^ \ 

ramifies through the \ ^ 

tissue of the ovary, \ 

which becomes de- \V v ^ 
formed and enlarged. ^ \ 1 : // W/^ ^ 

Multitudes of spores \ i ^ IAit 

aie formed and eni- \| I 1 

bedded in a sweet V H I 

fluid (‘honey-dew*), y 

and are carried by in- | i 1 

sects to other plants. y | 

The mould now \ , 

withers on the sur- 

face, but the deeper 

mycelium within the 

ovary becomes denser 

and harder, forming 

the so-called sclero- ^ 

tmm,aiid lies dormant // 

until the grain is Ergot of Rye. 

sown in early spring, 

when it bears globular heads which contain de- 
pressions or perithecia, containing the asco^ores, 
which again recommence the cycle. The medicinal 
‘ergot of rye’ is that formed by Claviceps purpurea. 


Ergot of Rye. 
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Producing rapid contraction of the uterus, it is 
often employed in midwifeiy; but its use in un- 
skilled or unscrupulous hands is attended by the 
most serious risks. It has also been used in 
dysentery, epilepsy, whooping-cough, and as a 
styptic, Seveial powerful alkaloids, obscure in 
their mutual relations, are got from ergot The 
continued eating of bread made of eigotised rye 
produces a specific disease called Ergotism. This 
is a terrible foim of poisoning, in which not only 
convulsions appear, but often also gangrene of 
the extremities, resulting in mutilation or death, 
even recovery from less serious doses being slow 
and difficult. Many dreadful epidemics in rye- 
consuming countries ( as in Lorraine and Burgundy 
ill 1816), the causes of which were not undei stood, 
aie now supposed to have been due to ergotism. 
See also Raphania. 

£riC 9 the name of several Danish and Swedish 
kings. — Eric VII., king of Denmark, bom in 1382, 
the son of Duke Wratislaw of Pomerania, was 
selected as her successor by Queen Margaret of 
Denmark, and in 1412 mounted the throne of 
Denmark, Norway, and Sweden, united according 
to the treaty of Calmar. Cmel and cowardly in 
his character, he lost Sweden in 1437 through a 
revolt of the peasants of Dalecarlia, and in 1439 
was deposed also in Denmark. He died in Rugen- 
wald in 1459. — Eric VIII., the Saint, became king 
of Sweden in 1155, did much to extend Christianity 
in his dominions, and to improve the laws, and fell 
in battle with the Danes in 1160 . — ^Erio XIV., the 
last of the name who reigned in Sweden, succeeded 
in 1560 to the thi*one of his father, the great Gus- 
tavus Vasa, and at once began to exhibit the foUy 
that disgraced his reign. His flighty matrimonial 
schemes reached even Elizabeth of England and 
Mary of Scotland, until at length (1567) his roving 
fancy found rest in the love of a Swedish peasant- 
girl, who acquired an influence over him w’-nich was 
ascribed by the superstitious to witchcraft, since 
she alone was able to control him in the violent 
paroxysms of blind fury to which he was subject. 
His capricious cruelties and the disastrous wais 
that followed on his follies at length alienated the 
minds of his subjects, who threw on their allegiance 
in 1568, and solemnly elected his brother John to 
the throne. Nine years later the unhappy Eric 
ended his miserable life half voluntarily by a cup 
of poison. This crazy madman had a genuine love 
of letters, and solaced his captivity with music and 
the composition of psalms. His stoiy has been 
worked into dramatic form by Swedish poets ; in 
German by Kruse in his tragedy, Konig Erich 
(1871). 

Erica'cese, or Heaths, a large, widely dis- 
tributed order of sympetalous dicotyledons, chiefly 
small shrubs, frequently evergreen and social in 
growth, covering large areas, especially in moun- 
tainous regions and on tablelands. See Heath, 
Rhododendron, Azalea, Andromeda, Ar- 
butus, Cranberry, Kalmia, &c. 

Erieht, Loch, a lonely lake between Perth 
and Inverness shires, 1 mile from Dalwhinnie 
station, and 60 miles NW, of Perth, Lying 1153 
feet above sea-level, it stretches 145 miles south- 
south-westward, varies in width between J and 1 J 
mile, is overhung by Ben Alder (3757 feet), abounds 
in salmo-ferox and trout, and sends a stream 6 miles 
to Loch Rannoch. The maximum depth is 512 feet. 

Ericsson) John, engineer, was born at Lang- 
banshyttan, in the Swedish province of Vermland, 
31st January 1802. After serving for some time 
as an officer of engineers in the Swedish army, 
he removed in 1826 to England, and continued to 
occupy himself with improvements chiefly on steam 
machineiy and its applications. In 1829, for the 


Live^ool and Manchester railway race, he built 
within six weeks (so it is said) the Novelty^ a 
steam-engine which, had not the fan broken down 
at the last moment, might have proved a formid- 
able competitor to Stephenson’s Rocket. In 1836 he 
took out a patent for the screw-propeller ( see Ship- 
building). In 1839 he went to the United 
States, where he fuim&hed designs for the warship 
Prmceton, the first steamer tliac had her engines 
and boileis enthely below the watei-line, and 
bi ought out his improved caloric engine (see 
Air-engine) and numeious other inventions. 
In 1861, during the civil war, he designed and 
finished in one hundied days the iionclad Monitor 
(see the article Navy), and in 1862 built a number 
of similar vessels for the American navy. ^The De- 
sti'oyer,^ a vessel with under- water guns, from 'which 
projectiles enclosing 300 lb. of gun-cotton were to 
oe tiled into an enemy below her arm oui -plating, 
was tried in 1881, but failed to satisfy the requiie- 
ments of the navy board. In 1883 he erected a 
‘sun motor ’ in New Yoik : his eailier expeiiments 
for developing power from the direct rays of the 
sun are described in his magnificent volume. Con- 
tributioifis to the Centennial Exhibition (1876). He 
died in New York, 8th Maich 1889. By his own 
wish he was buried in the place of his birth, a 
United States man-of-war conveying his body in 
1890 to Langbanshyttan ; and it was decided to 
elect his statue in Stockholm. His inventions 
covered nearly the whole field of mechanical engin- 
eeiing, and revolutionised both the navigation and 
the navies of the world. His great services to’scien ce 
were recognised by the governments of the United 
States, Sweden, Denmark, Spain, and Austiia, as 
well as by many learned societies in America and 
.Europe. See his Life by W. C. Church ( 1891 ). 

Erid'anns. See Po. 

Erie 9 one of the five great lakes which empty 
themselves by the St Lawu*ence, separates the 
piovince of Ontario, in Canada, on its left, from 
Michigan, Ohio, Pennsylvania, and New York on 
its right. It is the most southern of the five, 
receiving at its -western extremity the waters of 
Lakes Superior, Michigan, and Huron by the river 
Detroit, and discharging them at its north-east by 
the Niagara into Lake Ontario. With a length of 
240 miles, Erie has a breadth varying from 30 to 
i nearly 60 miles, with an area of 9960 sq. m. It is 
j 8f feet below the Huron, and 326 and 573 respec- 
: tively above the Ontario and the Atlantic. The 
shores are for the most part low and of a clayey 
j nature. At its south-western extremity are several 
I viooded and partly cultivated islands, the la]^est 
j of which is about 14 miles in circumference. It is 
by far the shallowest of the five great lakes. Its 
mean depth is 100 feet, its maximum 210 feet ; this 
comparative shallowness and the consequent lia- 
bility to a heavy ground-swell, together with a 
lack of good harbours, and a frequency of severe 
storms, renders navigation peculiarly difficult and 
dangerous The chief harbours on the United 
States shore, besides the natural harbour of Erie 
itself or Presque Isle, are those of Buffalo, Dun- 
kirk, Cleveland, Sandusky, and Toledo ; and on 
the north or Canadian shore, Ports Dover, Burwell, 
Colborne, and Stanley. Lake Erie receives no 
rivers of any consequence, except the Detroit and 
Maumee. Its commercial importance, however, 
has been laigely increased by art. It is connected 
by one canal with the Hudson (see Canal), and 
by more than one with the Ohio ; while, on the 
Canadian side, it communicates with the Ontario 
by means of an important work, the ship- channel 
of the Welland Canal. Its navigation generally 
closes in the beginning of December, and the lake 
remains more or less frozen till March or ApriU 
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The commercial impoitance of this lake has been 

S eatly enhanced within lecent yeais by the estab- 
ihment of numerous lines of railway connecting its 
ports with the interioi. The amount of traffic on 
the lake and on these railways is enormous. Lake 
Erie was the scene of a naval engagement between 
the Biitish and Americans, September 10, 1813, in 
which the latter were victorious. 


Erie^ the capital of Erie county, Pennsylvania, 
on Lake Erie, 88 miles SW. of Buffalo, and 95 NE. 
of Cleveland, is a port of entry, an important 
centre of trade, and connected by rail with New 
York, Philadelphia, Pittsburg, and other cities. 
Its harbour, one of the largest and best on the 
lake, is formed by an island of 4 miles in length, 
which, under the appellation of Presque Isle (Er., 

* peninsula’), still preserves the memory of its 
having been once connected with the mainland. 
The belt of water thus sheltered is known as 
Presque Isle Bay, and forms a natural hai*bour for 
the city; it is now protected by a breakwater, 
is 3 to 4 miles long and 1 mile wide, and varies 
in depth from 9 to 26 feet. It has a number of 
atti active buildings, bub its chief interest is coni- 
pieicial, there being a large lake comnieice in 
which coal, oil, iron, and manufactured goods aie 
exported. Its industiies compiise oil -refineries, 
tanneries, ii on-foundries, planing, paper, and flour 
mills, and manufactures of engines, boilers, farming 
implements, «&c. Electrical supply works have 
been introduced. Natural gas supplies the city 
with domestic fuel. Pop. (1870) 19,646; (1890) 
40,634; (1910) 66,525; (1920) 102,093. 


Erigena, Johannes Sootus (eailier known as 
Scotigena, Jerugena, or Eiiugena), a famous philo- 
sopher of the 9th centuiy, came, accoiding to his 
friend Piudentius, from Iielaiid, He must have 
been born there between 800 and 815. His resi- 
dence, fiom 847 or earlier, at the court of Charles 
the Bald, in France, where he is said to have been 
the head of the * court school ’ {schola paXatina), is 
ime only paib of his history that is certainly known. 
He came (851 ) to the help of Hincmar in the Pie- 
pestination controveisy with the doctiine, hitherto 
unknown in the West, that evil is simply that 
which has no existence, and that therefore damna- 
tion is not a positive punishment hy God, but only 
consists in the consciousness of having failed to 
fulfil the divine puipose. The Council of Valence 
condemned this pidtes Scotorum poiridge’) 

as * an invention of the devil.’ The tradition is 
mat, after the death of Chailes the Bald (877) 
Eiigena was forced to leave Fiance under the sus- 
mci^ of heresy, was called to England by Alfred 
the Gieat, and about 880, as abbot of Malmesbuiy, 
was stabbed to death wdtii their pens by bis scholars. 
Engena translated only too liteially, into Latin 
(860), the writings of the pseudo-Dionysius the 
Areopagite, and afterwaids the Gieek scholia of 
Maximus to the writings of Gregoiy Nazianzen. 
Ills chief work, De JDivisione NaUircB, lih. v. (per- 
haps c. 86^870), ivas condemned by a piovincial 
council at Sens, and by Pope Honoiius IH. (1225). 
who described the book as ‘ swarming with worms 
f I* published by Gale 

(Oxford, 1681), and was placed on the/7i6?ea; lihrorum 
by Gregoiy XHI. in 1686. In this 
woik Ellina s aim was to leconcile authoiity with 
leason. His system is not so much Pantheism as 
Monism. God and the world aie merged in the 
higher unity of ‘ Nature. ’ Nature— to Erigena the 
sum of all being and not-being ( the necessary com- 
plement of bemg)— has a fourfold foim of exist- 
ence : (1) Natvra creans non creata—te. God, as 
the uncreated Greater of all things; (2) Natura 
oreata i.e. the Word from God, by whom 

Sill thmgs are made (the Son); (3) Natv/a creata 


non creans — i.e. the world, cieation, or natuie in 
the narrower sense ; ( 4 ) Natura non creans et non 
creata — i.e. God, as the final goal of all creation, 
to whom eveiything cieated letuins in a universal 
Apocatastasis (q.v.). One of the last scholais in 
the West who could lead Gieek, Eiigena shows 
stiong leanings to the East. His thought comes, 
jiaitly through pseudo-Dionysius, Maximus, Gie- 
gory of Nyssa, and Augustine, from the Neo- 
Platonists and Plato himself. His influence, 
slender in the Middle Ages, has been tiaced in 
Maimonides, Spinoza, Hegel, and the modem 
idealists. Mr Bett declares him ‘the gieatest 
thinker of his own daj, and one of the greatest 
metaphysicians of all time. ’ 

The works of Erigena (some spurious), edited by H T. 
Floss, form voL cxxii. ( Pans, 1853 ) of the Patrologta of 
Migne. His Life has been written by Staudenmaier 
(1834) and Hermens (1868). See the monographs by 
Taillandier (1843), Christlieb (1860), Huber (1861), 
Hoffmann (1876), and Buchwald (1884) ; E.'Lane Poole, 
Illustrations of the History of Mediice^al Thought , and 
works by Gardner (1900), Rand (1906), H. Bett (1925). 

Eri'geroil 9 ^ genus of composite weeds, allied 
to Aster. Tlie Biitish E. acre^ sometimes called 
Fleabane, has been used as a souice of potash, and 
was formerly in medicinal repute. E, canadense 
has become a common weed in Europe. 

Erin ( 0. Ir. Erinn^ dat. sing of Eriu ), an ancient 
name for Ireland. 

Erinnaf a Greek poetess, the intimate fiiend of 
Sappho, bom at Rhodes, ox on the little island of 
Telos, to the west of Rliodes. The hypothesis of a 
second poetess of the same name, in the 4th centuiy 
B c., which is based on a statement of Eusebius, is 
generally rejected. Though she died at the eaily 
age of nineteen, Erinna acquired such celebiity hy 
her epics, that her verses were compared with those 
of Homer. Of her piincipal poem only foui lines 
are extant ; and, of the thiee epigrams preserved 
in Schneidewin’s Delectus Poesis Grcecm Elegiacm 
(^Gottingen, 1839), two at least are not genuine. 
Erinyes* See Eumenides. 

Eriobo'trya* See Loquat. 

Eriocanla'ce{e 9 a small order of monocoty- 
ledons, allied to Restiacese, of grassy or rushy 
aspect, of marsh or aquatic habit, and unimportant 
properties. The 300 species aie chiefly tropical; 
the North American Eriocaulon septangulare ( Pipe- 
wort ), however, occurs in muddy lake bottoms in 
West Ireland and the Hebrides. 

Eriodendron (Wool-tree), a genus of Bom- 
bacacese (q.v.). East and West Indian trees with 
woolly seed. The wool ( kapok ) is used for stuffing 
pillows, &c. The seeds yield oil, and aie edible. 
See Silk-cotton. 

Eriophorum. See Cotton-grass. 

EriS 9 in Greek mythology, the sister of Ares, 
and peisonification of strife. 

£ritli9 a town of Kent, on the right bank of the 
Thames, 15^ miles by rail E. of Chaiing Cross. A 
summer-resort for Londoners, and theheadquaiteis 
of several yacht clubs, it has a number of fine 
villas, and a much-restored church, rich in brasses ; 
whilst in the Erith and Plumstead Marshes aie large 
powder magazines. At Erith the Grace de Dieu 
was built in 1515, Pop. (1881 ) 9812; (1921 ) 31,568. 

Eritrea, or; ERYTHREA,an Italian colony (45,400 
scj. m.) in Africa, between Abyssinia and the Red 
Sea, consists of a northern tableland, a continua- 
tion of that of Abyssinia, whose highest paits 
reach about 10,000 feet, and a narrow southern 
coastal plain diversified by volcanoes and othei 
hills. The Dahlak Islands lorm part of the colony. 
The climate is very hot on the plains, warm tem- 
perate on the plateau, approaching to alpine on 
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the highest hills. The inhabitants (Arabs, Abys- 
siniaus, Somalis, and others ) number over 400,000. 
They are paitly pastoral nomads, with great herds 
of camels, oxen, sheep, and goats. Hides aie ex- 
poi ted. Pearls are got at Massawa and the Dahlak 
Islands, gold near Asmara. Cereals are raised in 
the higlier regions by help of iriigation ; and there 
is a trade in palm-nuts. There is a railway (75 
miles) from the poit of Massawa to Asmara, the 
capital, and one ( 65 miles ) from Asmara to Cheren. 

Erivan' (Persian Bewdn), a town of Armenia, 
formerly capital of a Russian government, lies on 
the elevated plain to the north of Ararat, 3432 
feet above the level of the sea. It has Russian and 
Armenian churches, and mosques, besides a citadel 
and a large bazaar. Close ny resides the head 
of the Armenian church (see Echmiadzin). The 
town dates probably from the 7th century A.D. ; 
in later years it was held alternately by Persians 
and Turks. Population, 90,000. In 1827 it was 
stormed by the Russian general, Paskevich, who 
received the surname of Erivanski ; and by the 
treaty of peace concluded at Turkmanshai, 22d 
February 1828, both town and province were given 
up by Persia to Russia. The province (area of 
10,000 sq. m., pop. 1,000,000), along with Kars, 
proclaimed itself a republic in 1918, as a nucleus 
of an Armenian republic. See Aemenia, 

Erlaiigeil9 a town of Bavaria, on the Regnitz, 
12 miles N. of Nurnberg. As old as the 10th 
century, it owes its prosperity to the settlement 
of French Huguenots after the revocation of the 
Edrct of Nantes (1685), and to its university 
{ 1743), which is celebrated as a school of Protestant 
theology. A statue of its founder, the Margrave 
Frederick of Brandenburg-Baireuth, was erected in 
the market-place in 1843. Brewing is the staple 
industry; and besides its extensive stocking and 
glove manufactories, which provide the greater 
part of Germany with their goods, Erlangen has 
great mirror and tobacco factories. Burnt in 1449 
and 1632, Erlangen came to Bavaria in 1809. Pop. 
24,000, of whom four-fifths are Protestants. 

Erlau (Mag. JSger), a city of Hungary, on the 
river Erlau, 89 miles NE. of Budapest by rail. 
The archiepiscopal cathedral, built since 1837, is 
a domed cruciform building, 328 feet long. The 
lyceum (1761-99) has a valuable library and an 
observatory ; and there is a richly-endowed hospi- 
tal ( 1830). Two warm baths are much resorted to. 
The Erlau wine is the best red wine of Hungary. 
The population is over 28,000. Dating from 1010, 
Erlari suffered much at the hands of the Turks, 
who held it from 1596 till 1687. 

ErlkOnig, a German mistranslation (‘alder 
king’) of the Danish EUerJconge (‘king of the 
elves’). It was first used by Herder instead of 
Elfmhonig; and Goethe followed in his famous 
ballad (consummately set to music by Schubert), 
in which a human child summoned by the Erlking 
dies in his father’s arms. 

Ermeland* or Eemland, one of the eleven dis- 
tricts of the old province of Prussia, extending 
inland from the Frisches Haff, was created in 1250 
one of the four bishoprics of the country of the 
Teutonic Knights. In 1354 the Bishop of Erme- 
land, who hitherto had been subject to the 
Archbishop of Riga, was made directly depend- 
ent upon the pope, and elevated to the position 
of a prince of the empire. When, in 1466, West 
Prussia was transferred to Poland, the Bishop of 
Ermeland became a member of the Polish senate, 
with sundry privileges. Since 1772 Ermeland and 
its bishop have again been Piussian. The name is 
still borne by a poi-tion of the Prussian district of 
Konigsberg, with sandy soil, but well wooded, in 
which a large quantity of flax is grown. 


Enaenonyillet a village in the French depart- 
ment of Oise, 18 miles NNE. of Paiis. It was the 
death-place of Rousseau ( q v. ). 

Ermilie^ or Stoat {Putorim erminem), a well- 
known carnivoie in the Polecat and Mink section 
of the weasel or marten family ( Mustelidse ). The 
lithe and slender body has a length of about 11 
inches in the male, 9 in the female, and to that 
must be added a length of tail of about and 
rather less than 5 inches lespectively. The colour 
of the stoat is ruddy blown in summer, yellowish 
beneath; but in winter, in the more noithein 



Ermme {Futorius ermineus) : Summer and Winter Fur. 


parts of its distribution, the ermine changes its 
fur into a beautiful white, sometimes with a tinge 
of lemon-yellow near the tail. There is a heredi- 
tary tendency to this seasonal change, to which 
the lowered temperature supplies the necessary 
stimulus. In muder regions the colour of the 
summer coat may persist through the year. The 
change to white, all but the black tip of the tail, 
is mainly due to a new growth of white hairs, but 
individual brown hairs may also become white. 
The protective value of the white fur in snowy 
regions is obvious. Like related species, the 
ermine is a very lithe, restless, brave, and blood- 
thirsty animal ; it moves rapidly, and^ can both 
climb and swim well ; it is ten-estrial in its general 
habit, and finds a home among rocks and stones, 
in walls and the like. It sucks the blood of small 
mammals and birds, and, while valuable in destroy- 
ing rats and mice, is sometimes a troublesome 
poacher on the poultry-yard. It is a singularly 
playful animal, and sometimes gambols in an 
extraordinary way in the presence of rabbits. It 
sometimes migrates in determined bands. It breeds 
at the end of the winter season. 

The ermine occurs in Britain, especially in the 
north, is generally distributed in the northern 
parts of Europe, Asia, and Ameiica, but is common 
as far south as the Pyrenees and the Italian Alps. 
It is represented in Ii eland by a smaller species 
(P. hihernic%ts). The white fur has long been 
used for trimming or lining the robes of digni- 
taries. The skins are usually impoited from 
Norway, Lapland, Siberia, and the Hudson Bay 
regions. The yellow and black tails are inseited 
to contrast with the white fur. Ermine is the 
fur of most frequent use in Heraldry (q.v,). See 
Feeeet, Maeten, Polecat, Weasel. 

Erne, a river and lake of Ireland. The river 
rises in Lough Gowna, on the borders of Longford 
and Cavan counties, flows 72 miles north-west 
through Loughs Oughter and Erne, and then 
through Donegal county into Donegal Bay. Lough 
Erne, one of the finest lochs in the kingdom, ex- 
tending for 40 miles through Fermanagh county# 
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consists of two lakes, the Uppei and Lower, joined 
by a network of channels 10 miles long. Roth 
divisions aie studded with green hilly islands, and 
contain abundance of salmon, trout, and other 
fish. 

Erne {Haliaetus alhicilla)^ or White-tailed Sea- 
eagle, is one of the * bare-legged ’ eagles, widely- 
distributed in north Europe and Asia, and migrat- 
ing in winter to Noith Afiica, the Canary Islands, 
China, and Japan. Its breeding-places in Britain 



Common Eine [Haliaetus albicilla )» 


are now restricted to a few remote spots in the 
north and west ; and it is a very rare bird com- 
pared with the Golden Ea^le [Aquda chrysaetus), 
fiom which it may be distinguished by its un- 
feathered lower metatarsal region, its longer bill, 
and its white tail. In Britain the eyrie is now on 
a sea-cliff, but elsewhere, as previously in Britain, 
trees and other sites may be used. The diet is 
heterogeneously carnivorous ; the cry is a sin ill 
yelp. The general colour is brown, but the tail is 
white, and there is much white about the head 
and neck of old birds. 

Another notable species is the White-headed or 
Bald Eagle {H, leucoce^Tialus), the emblem of the 
United States. This erne is common in North 
America, both by the coasts and by inland lakes, 
from the north to California and Mexico. The 
general colour is again brown, but the head and 
neck of the adults are milky-white, and the same 
is true of the rounded tail. The size is slightly 
less than that of the Biitish species. It feeds like 
other eagles, but is very fond of fish, which it gets 
for itself by wading, or obtains by theft from other* 
birds. See Eagle. 

Ernest, the name of several German princes, 
for whom see Hanovek, Saxony, Saxe-Cobueg, 
Altenburg. 

Ernesti, Johann August, a celebrated classical 
and biblical critic, was born at Tennstddt, in Thur- 
in^a, 4th August 1707. He studied (from 1726) at 
Wittenberg and Leipzig, and, devoting himself to 
classical studies, became rector of the Thomas 
School at Leipzig in 1734, a post which he held ^1 
1759, along with first a chair of Humanity (from 
1742), and then that of Rhetoric (from 1756) in the 
university. ^ Becoming professor of Theology in 
1769, he resigned the chair of Rhetoric in 1770, and 
died 11th September 1781. He pr^ared editions 
of Homer, Callimachus, Polybius, Suetonius, and 
Tacitus, and of Xen^hon^s MemorahUia and Aris- 
tophanes* Clovds, andT an exceUent edition of Cicero 
(3 q ed. 6 vola. 1776-77 ), to which he added a valu- 


able Clavis Giceroniana, often re-edited. He was 
the founder of a true exegesis of Scripture by the 
laws of grammar and history, independent of dog- 
matic prepossessions. Of liis ImUttitio Interpretis 
Novt Testamenti (1761) there are tianslations by 
Moses Stuait ( 1824 ) and Terrot ( 1833).^ His Anti- 
Muratorius (1755) is a polemic against Roman 
Catholicism. His Latin speeches (published as 
Oj^cula Orator' ia) gained him the name of the 
‘German Cicero.’ 

Ernulphus, or Arnulf (1040-1124), a Fiench 
Benedictine, appointed prior of Canterbury by 
Anselm, was subsequently abbot of Peteiboiuug’h 
(1107) and bishop of Rochester (1114). He 
equally remarkable for skill in canon law and per- 
sonal saintliness ; and compiled a gieat collection 
of documents about his own chuicb, laws, papal 
decrees, &c., which from the old name of the see 
[Hrofe-ceaster) was known as the Textus Eoffensis 
and it is to an extract from this that he owes the 
invidious distinction given him in Tristram Shandy. 
Steine makes the pious bishop the supreme authority 
on cursing on the strength of the excerpt called 
The Pop&s Dreadful Curse: being the Form of 
Excommunication of the Church of Rome: taken 
out of the leg er -hook of the Church of Rochester, 
now in the custody o/ the Dean and Chapter there: 
writ by Ernulphus the bishop ( 1681, in the Haileiaii 
Miscellany, vol. vi.). 

Eros. See Cupid. 

Erosion. See Colorado, Denudation, Geol- 
ogy, Mountains, Rivers. 

Erostratus, or Herostratus. See Ephesus. 

Erotic Poetry (Gr. eros, ‘love’), poetry in 
which love is the main subject. 

Erotomania, a term used for morbid and 
extravagant love-passion either melancholic or 
maniacal (see Insanity). In the latter case it is 
closely akin to the still more aggravated satyriasis 
(in men) and nymphomania (in women). 

Erpenius (Thomas van Erpen), Orientalist, 
was born at Gorkum, in Holland, 7th September 
1584, studied at Leyden, and at Paris learned Arabic 
from an Egyptian. In 1613 he became professor of 
Oriental Languages at Leyden, where he erected 
an Arabic press in his own house. As oriental in- 
terpreter to the government, he read and wrote 
replies to all official documents coming from the 
East. He died of the plague, 13th November 1624. 
Arabic studies owe much to his labours. In spite 
of his poverty of materials, his famous grammar 
{Grammatica Arabica, Leyden, 1613) enjoyed un- 
disputed supremacy for two hundred years; his 
Rudimenta (1620, often re-edited) had an even 
longer vogue. He also edited Lokman (q.v.); 
Rroverbiorvm Arabicorum Centumce Dues (1614); 
and El-Mekln*s Eistoria Saracenica (1625). 

Errata, the list of errors with their corrections 
placed at the beginning or end of a book. From 
greater carefulness in correcting the sheets in 
passing through the press, errors in sense or typo- 
graphy are now much more rare than formerly; 
but few books are without some typographical 
errors. See PROOFS (Correction op). 

Erratics. See Boulders, Glacial Period. 

ErromangO, one of the New Hebrides (q.v.), 
on which the missionary John Williams (q.v.) was 
murdered and eaten by the savage natives. 

Error, in English law, is any mistake in fact, 
in law, or in the form of process, requiring to be 
set right by the court before which an action is 
tried, or by a court of review. If the error was in 
fact, the case, under the old system, was heard 
before the court in which the action was originally 
tried; if the error was in law, proceedings had 
to he taken before the Court of Exchequer 
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Chamber (see Exchequer). Where a party dis- 
puted the ruling of the judge, the form was by Bill 
of Exceptions ( q. v. ). According to the former piae- 
tice, it was necessary, in order to obtain a leview on 
the ground of eiror, that an original writ, called a 
Writ of Error, should be issued. The wiit, if the 
error was in fact, was styled coram nohisy where 
the case was in the King’s Bench, the sovereign 
being presumed to preside in that court ; if in the 
other courts, the writ was coram 'oohis. Writ of 
error in civil cases in the High Court is abolished 
by the Judicature Acts, and so is Bill of Excep- 
tions. Since 1875 all appeals are to the Court of 
Appeal by way of rehearing, and are brought by 
notice of motion in a summary way, and no petition 
or other formal proceeding other than such notice 
of motion is now necessary. The appellant may by 
the notice of motion appeal from the whole or paA 
of any judgment, and this does not usually stay 
proceedings. Nearly all the judgments of the 
Divisional Courts of the High Com-t are subject to 
appeal to the Court of Appeal and thence to the 
House of Lords. The jurisdiction was transferred 
to the High Court of Justice in 1875, which used 
formerly to be vested in the Common Pleas at 
Lancaster and at Durham, and which used to be by 
writ of error to the Queen’s Bench. Writs of error 
used formerly also to be brought on judgments of 
inferior courts. But since the establi^ment of 
County Courts and the changes introduced by the 
Judicature Acts, the analogous proceeding is an 
appeal by way of a case stated for opinion of the 
High Court, and sometimes by motion in a sum- 
mary way. In criminal cases, en*or did not lie for 
formal defects in the indictment ; these had to be 
objected to before the jury was sworn, and might 
then be amended, A writ of eiror lay for a defect 
in substance appearing in the indictment, as in 
the case of Biadlaugli v, the Queen, where an in- 
dictment for publishing an obscene book was held 
defective because it mentioned the book by title 
only, instead of setting out the passages alleged to 
be obscene. A prisoner had theiefore three oppor- 
tunities of taking legal objections ; he might demur 
to the indictment, or move in airest of judgment, 
or sue out a writ of eiror. This was abolished by 
the (Criminal Appeal Act of 1907- 

In the United States, the piocedure of the State 
Courts follow'N the analogy of the English common 
law ; in the Federal Courts the teim erior is also 
known ^ for further details reference may be made 
to the Acts of Congress and of the several State 
legislatures. 

Errors. In all observations errors must be 
made. The best instruments have imperfections ; 
and no man, however equable his temperament, 
can ahvays rely on his making a proper use of his 
senses. As in astronomy numerical correctness in 
the results of instrumental measurements is of the 
first consequence, it is the constant care of the 
observer to detect and make allowance for errors. 
The three principal sources from which they may 
arise are — ( 1 ) External or incidental causes, such 
as fluctuations of weather, which disturb the amount 
. of refraction ; changes of temperature, affecting the 
form and position of instruments, &c. ; (2) Errors of 
observation, being such as arise from inexpertuess, 
defective vision, slowness in seizing the exact instant 
of an occurrence, atmospheric indistinctness, &c. ; 
and such errors as arise from slips in clamping 
and momentary derangements of the instrument ; 
(3) Instrumental defects, owing to errors in work- 
manship, and such as arise from the instrument 
not being properly placed — called errors of adjust- 
ment. The first two classes of errors, so far as 
they cannot be reduced to known laws, vitiate 
the results of observations to their full extent; 
but being accidental, they necessarily sometimes 
184 


diminish and sometimes increase them. Hence, by 
taking numeious observations under varied circum- 
stances, and by taking the mea^i or average of the 
results obtained, these errors may be made to 
destroy one another to a great extent, and so far 
may be subdued. With regard to the third class, 
it is the peculiarity of astronomical observations to 
be the ultimate means of detection of all defects 
of workmanship and adjustment in instruments, 
which by their minuteness elude every other mode 
of detection. It may be mentioned, however, that 
the method of subduing errors of the first two 
classes by the law of average is not applicable in 
aU cases. In certain cases recoume must be had 
to the Method of Least Squares. See Squares, 
and Probability. 

Ersch, Johann Samuel, a gieat German bibli- 
ographer, was bom at Grossglogau, in Lower Silesia, 
23d June 1766 ; studied theology, next history, at 
Halle ; and after some years of journalism at Jena 
and Hamburg, became in 1800 librarian to the 
university of Jena. Three years later, he wa'^ 
called to Halle as professor of Geography and 
Statistics; and in 1808 was also appointed principal 
librarian. He died at Halle, 16tn January 1818. 
Ersch was long engaged in miscellaneous biblio- 
graphical work for other scholars; but in 1818, 
along with Gruber, commenced the publication at 
Leipzig of the famous yet unfinished Allgemeine 
Encyidopadie der Wissenschajten und Kunste (see 
ENCYCLOPiBDiA ). By Ms Handhuch der JDeutschen 
Litteratur seit d&r Mitte des 18 Jahrh. (4vols. 1812- 
14) he first established modem German bibli- 
ography in the technical sense of the word. 

Erse (a corruption of Irish), a name given less 
frequently now than formerly to the Gadic (q.v.) 
of both Ireland and the Scottish Highlands, 

ErsMnef Ebenezer, the founder of the Seces- 
sion Church in Scotland, was the son of the minister 
of Chimside, in Beiwickshire, a scion of the noble 
family of Mar (q.v.), and was born June 22, 1680. 
He studied at Ectiiiburgh, and, aftei acting as tutor 
and chaplain in the family of the Earl of Rothes, 
was licensed by the presbytery of Kirkcaldy in 
1703. His abilities soon brought him into notice, 
and in the same year he was appointed minister of 
Portmoak, in Kinross-shhe ; and here the unction 
and piety which marked his discourses became 
exceedingly attractive to the people accustomed 
to the chilling ' legalism ’ which then piedominated 
in the Scottish pulpit. He took a deep interest 
in all public questions, both in church and state, 
and consequently, on the rise of the Marrow Con- 
troversy ( q. V. ), he was one of the most prominent on 
the evangelical side. After having discharged the 
pastoral office in Portmoak for about twenty-eight 
years, Erskine was in 1731 translated to Stirling, 
Just then the patronage dispute arose, and Erskine 
distinguished nimself by his powerful advocacy ot 
I the right of the people to choose their own pastois. 
Declining to receive censure for certain statements 
made by him on this question in a Synod sermon 
which had mven offence to the prevailing party 
in the churmi, he, with other three ministers who 
adhered to him, was in 1733 suspended and then 
deposed from the ministry. The sentence, how- 
ever, was recalled in the following year, and 
Erskine was invited to return. But this he de- 
clined to do unless the evils he contended against 
were removed. The invitation remained open 
until 1740, when, finding further effort hopeless, the 
Assembly again d^osed Erskine, and ejected him 
from his church. (5n the first deposition, Erskine 
and those adhering to him stated a formal secession 
from the judicatories of the Established Chuich, 
and at Gairney Bridge, near Kinross, erected them- 
selves into the ‘Associate Presbyteiy.’ This was 
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the origin of the Secession Chnicli (see United 
Presbyterians). In the division in 1747 of the 
Seceders into Burghers and Anti-hurghers, Erskine 
took the leading pai't on the side of the Burghers. 
He was twice mariied, and had fifteen children. 
He died 2d J une 1 754. His Sermons and Disco urses 
hll 4 vols. ( Glasgow, 1762 ). See Lives hy I). Fraser 
(1831) and Harper (1849); and The Erskines' 
Ebenezer and Ealph, hy John Ker, D.D., and J. L. 
Watson (Edin. 1882). 

Erskine^ Henry, second son of the tenth Earl 
of Buchan, was horn in Edinburgh, 1st Novemher 
1746, and was educated at the universities of St 
Andrews, Glasgow, and Edinburgh. He joined 
the Scottish bar in 1768. His rise was imnaediate, 
and commenced, like that of his rival Henry 
Dundas, from his appearances in the debates of the 
General Assembly. Under the short-lived coali- 
tion ministry of Fox and North, he became Lord 
Advocate (1783), an office to which he was again 
appointed in 1806. In 1785 he was elected Dean 
of the Faculty of Advocates, but in 1796 was 
deposed in favour of Robert Dundas of Arniston. 
This mark of professional censure was intended by 
the Faculty to stigmatise Erskine’s conduct in 
attending a public meeting and supporting a resolu- 
tion protesting against the ‘Seditious Writings 
Bill ’ proposed oy the government. Lord Cockbuin 
justly says, ‘ It was the Faculty of Advocates alone 
that suttered.’ Erskine was elected member for 
the Haddington burghs in March 1806, and in the 
following November tor the Dumfries burghs. He 
died at Amondell, his seat near Midcalder, 8th 
October 1817. Duiing his second tenure of the 
office of Lord Advocate, Erskine practically carried 
into effect some of the legal refoms for which 
a pamphlet, published in London in 1807, and 
attiibuted to him on good authority, pleaded 
forcibly— viz. the introduction of jury trial in civil 
cases, and the abolition of the rule by which the 
fifteen judges of the Court of Session sat together. 
He was the author of several metrical translations 
from the classics, and other poems, of which the 
best known is The Emigrant ( 1773), inspired by the 
depopulation of the Highlands. Erskine’s foiensic 
style was the delight of his contemporaries, and the 
recorded fragments of his speeches justify his high 
reputation as an orator and a wit, and warrant the 
conclusion that, had Henry Erskine, in his own 
witty language, ‘ played at the guinea tables * in 
London, instead of ‘ at the shilling tables ’ in Edin- 
burgh, he would have been no unworthy rival to his 
distinguished brother, Lord Erskine. See Colonel 
Alexander Fergusson’s Henry Erskine (1882). 

ErskinCy John, of Dun, Scottish Reformer, 
Was born in 1509. All through the reign of Mary 
^'iueen of Scots, and through part of that of her 
son James, Erskine took an active share in public 
affairs, lending steadfast support to the reformed 
preachers, especially to Wishart and i^ox, whilst 
at the same time his moderate and conciliatory 
temper not only secured him against the enmity of 
the leaders of the Catholic party, but gave him 
considerable personal infiuence in the country. He 
was frequently chosen to negotiate between the 
Reformers and the representatives of the sovereign, 
and to mediate between the different sections 
amongst the Reformers themselves. From 1660 
down to about 1589, two years before his death, 
he held the office of superintendent for the reformed 
district of Angus and Meams. Although a lay- 
man, ^ he waB elected on at least five separate 
occasions moderator of the General Aissembly, and 
was one of the compilers of the Second Book of 
Discipline (1578). 

Erskine^ John, Scottish jurist, was bom in 
1695, the son of the Hon. Colonel Erskine of 


Camock, Fife. He was called to the bar in 1719, 
but did better as a lecturer than a practitioner’ 
having in 1737 been appointed to the chair of Scots 
Law in Edinburgh University. He resigned it in 
1763, and died on 1st March 1768 at Cardross, near 
the Lake of Menteith, which estate he had pur- 
chased in 1746. His two works are still held in 
deserved repute — Principles of the Law of Scotland 
(1754; 17th ed. 1886), and the more important 
Institutes of the Law of Scotland (1773; 9th ed. 
1871 )• As a legal writer, indeed, he is second only 
to Stair, the sterling merits both of the Prin- 
ciples and of the Institutes being their plainness 
and sound common sense. 

Erskinet John, D.D., son of the preceding, 
was born June 2, 1721. He studied at the uni- 
versity of Edinburgh, and, licensed to preach in 
1743, was appointed minister successively of Kirk- 
intilloch (1744), Culross (1753), New Greyfriais 
Church, Edinburgh (1758), and the collegiate 
charge of Old Greyfiiais (1767), where he had for 
his colleague Dr Robertson. In 1766 the univeisity 
of Glasgow conferred on him the honorary degree of 
D.D. In the General Assembly he was for many 
years the leader of the popular or evangelical party ; 
and between him and Frincipal Robertson, the 
leader of the Moderate party, there was a courte- 
ous and honourable friendship. Eiskine’s twenty- 
five publications are of a high order of ability. 
They consist of essays, letters, sermons, disserta- 
tions, and pamphlets, &c., mainly of a religious 
character, even when dealing with the political 
American controversy, on which he wrote largely. 
He also edited a number of British editions of 
works of American divines. He died 19th Januaiy 
1803. Sir Walter Scott, in Guy Mannering^ 
describes his powers as a preacher. See Life by 
Sir H. Moncrieff Wellwood (1818). 

ErskinCt Ralph, brother of Ebenezei, was 
bom at Monilaws, in Northumberland, March 
18, 1685, and, after studying at Edinburgh, was 
ordained^ to the parish church of Dunfermline in 
1711. Like his brother, he took part on the evan- 
gelical side in the Marrow Conti oveig^ and, 

after the formation of the Associate Presbytery, he 
withdrew from the communion of the Established 
Church, and joined the former in 1737. In the con- 
troversy concerning the burgess oath he also took 
part with the Burgheis, and wrote several pamphlets 
in defence of their position. He was, however, less 
a controversial than a practical writer. Being a 
very popular preacher while he lived, his sermons 
were greatly prized after his death, and many of 
them were translated into Dutch and widely circu- 
lated in Holland. His Go^el Sonnets and Scripture 
Songs are well known. He died November 6, 1752. 
See the Life by James Fisher, prefixed to his Prac- 
ticed Works (2 vols. 1764). 

Erskine^ Thomas, Lord Erskine, the young- 
est son of Henry David, tenth Earl of Buchan, 
was born in Edinburgh, 21st January 1750, and was 
educated at St An<£ews. In 1764, much against 
his will, he was sent to sea in the Tartar man- 
of-war, under Sir David Lindsay. After cruising 
about for four years in the West Indies and on 
the coast of America, he obtained an ensign’s 
commission in the 1st Royals, at a price which 
absorbed his whole patrimony (1768), and was 
for some time stationed at Minorca, where he 
employed his leisure time in a minute and devoted 
study of Shakespeare, Milton, Dryden, Pope, and 
other masters of English literature. On his return 
to London in 1772, Erskine mingled freely with 
the best social and literary circles, and acquired 
a distaste for military life, which an accidental 
visit to an assize court, and an interview with 
Lord Mansfield, turned into a determination to 
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prosecute the study of laAv. He was admitted 
to Lincoln’s Inn, 26tli April 1775; and in 1776 
enteied Trinity College, Camhridge, where he 
took an honorary M.A. in 1778, just before being 
called to the bar. His professional career was 
one of immediate and unprecedented success. 
Accident threw in his way a retainer in the 
case of Captain Baillie, lieutenant-governor of 
Greenwich Hospital, who was threatened with a 
criminal prosecution for libel, at the instance of 
Loid Sandwich, the Fiist Lord of the Admiialty. 
Erskine’s advocacy secured the discharge of the 
rule for leave to file an information (24th November 
1778), and as he left Westminster Hall from the 
scene of tins signal victory the attorneys flocked 
lound him with their retaineis to the number, as 
he afterwards used to tell, of sixty-five. The next 
year saw an equally successful defence of Admiral 
Loid Keppel against charges of professional mis- 
conduct and incompetence. In 1781 Erskine secured 
the acquittal of Lord George Gordon, indicted for 
high-treason in connection with his conduct during 
the notorious liots, and on this occasion delivered 
his first assault upon the doctrine of constructive 
treason, by which it was sought to make persons 
who aimed at effecting a change in the sovereign’s 
constitutional character and position guilty of the 
capital offence of ‘compassing the kmg’s death.’ 
In 1783 Erskine was appointed a King^s Counsel 
on the special recommendation of Lord Mansfield, 
and at the same time was returned as member 
of parliament for Portsmouth. The high expecta- 
tions of his friends were nidely disappointed by I 
his first political appearance in the House of j 
Commons, and, although he subsequently made 
effective and eloquent speeches, he never became 
a parliamentary orator. ‘I’ll tell you how it 
happens, Erskine,’ said Sheridan, ‘you’re afraid 
of Pitt ; and that is the flabby part of your i 
chaiacter.’ Erskine’s sympathy with the French 
Revolution, aroused by a visit to Paris in i 
1791, led him to join the ‘Society of the Friends 
of the People’ — whose object was to bring about 
parliamentary reform — and to undertake the de- 
fence in the principal political prosecutions of 
1793-94. His courageous acce{)tance of a retainer 
from Tom Paine resulted in his removal from the 
office of Attorney-general to the Prince of Wales, 
to which he had been appointed in 1786. But his 
^eeches for this unpopular defendant, and for 
Frost (1793), Hardy (1794), and Horne Tooke 
(1794), are among the finest specimens of forensic 
skill, and, in the language of Hardy, ‘will live 
for ever.’ Erskine’s defence of Hadtield (April 
26, 1800), indicted for shooting at George ill. 
in Drury Lane Theatre, was a powerful and 
logical analysis of a theory of criminal responsi- 
bility in mental disease, which had hitherto 
done bloody duty in English courts of law. In 
1802 Erskine was appointed Chancellor to the 
Prince of Wales, an office which had lain dormant 
since the time of James I. , but was now revived in 
his favour. In 1806 he was raised to the peerage 
and the woolsack, but soon retired into private 
life. He died at Amondell, Linlithgowshire, 17th 
November 1823. 

Erskine had married first, in 1770, Frances, 
daughter of Daniel Moore, M.P. for Marlow; and 
secondly, at Gretna Green, when he must have 
been about seventy, a Miss Mary Buck. He pub- 
lished a pamphlet on the abuses of the army in 
1772; a view of the causes and consequences of 
the war with France in 1797 ; a political romance, 
Armata ; a pamphlet in favour of the Greeks ; and 
some poems. 

Erskine’s decisions as Lord Chancellor were 
styled\ by his contemporaries the ‘ Apocrypha,* and 
have added nothing to his permanent fame. His 


leputation is puiely forensic, and in this respect is 
unrivalled in the history of the English bar. The 
charm of ^ voice and presence and gesture may 
have contiibuted something to his unique influence 
over judges and jurymen ; but the careful student 
will not fail to note in his speeches the enduring 
qualities of genuine sentiment, profound acquaint- 
ance with life and chaiacter, singular fertility in 
illustiation, and poweis of exposition and reasoning 
to which the histoiy of advocacy hardly offers a 
parallel. See Campbell’s Lives of the Chancellors^ 
vol. viii. ; Fergusson’s Henry Erskine (1882); and 
Dumeril’s Lord Erskine, a Shcdy (Paiis, 1883 ). 

Erskine, Thomas, of Linlathen, was boin in 
1788, and educated at Edinburgh High School, at 
Durham, and at the university of Edinburgh. He 
was admitted advocate in 1810, but ceased to 
practise after his elder brother’s death gave him 
the family estate of Linlathen, near Dundee, and 
devoted himself for the remainder of his uneventful 
life to his favourite theological studies. He 
died 20th March 1870. Eiskine was biought 
up an Episcopalian, but in later life was at 
least nominally a member of the Chuicli of 
Scotland. His theological opinions and religious 
sympathies haidly fell within the lines of the 
usual creed definitions, while a belief in the 
ultimate universal salvation of mankind and the 
worthlessness of miracles as evidence for irispiia- 
tion were in his day scaicely consistent with fonnal 
citizenship within any church. He published se vei al 
religious works. See his Letters (ed. W. Hanna, 
1877-78), and his Life by H. F. Henderson (1900). 

ErubescitCf a copper ore consisting of «.ulpho- 
feriite of copper (Cu 3 FeSj), occurs ciystallised in 
cubes, often twinned, oi massive. It has a bronzy 
colour with a bluish tarnish. 

Eruptive Rocks. See Igneous Rocks. 

Ervine^ St John Geeer, Iiish diamatist and 
novelist, was born in Belfast, 28th December 1883. 
Foisaking business in 1913 for literature, in which 
he had earlier won successes, he became in 1915 
manager of the Abbey Theatre, Dublin. His plays, 
as Jane Clegg (1911), John Fergxison (1914), llie 
Ship, &c., are mostly tragedies ; his novels, as 
Changing Winds (1917) and The Foolish Lovers 
(1920), are much lighter in tone. 

EryngO {Eryngium), a genus of Umhelliferfe, 
hut of curious- 
ly thistle-like 
aspect, since 
the sessile 
flowers of the 
umbel form 
what is prac- 
tically a ca- 
pitulum. The 
large, spiny 
leaves recall 
those of holly, 
j buthaveaglau- 
cous bloom, 
which in some 
species gives 
the foliage an 
opalescent blue 
colour. These 
especially are 
cultivated in 
flower-gardens, 
but the young Sea-holly {Eryngium QiiariUmum). 
leaves of E, 

maritiirmim (Sea-holly) are occasionally eaten as 
a salad; the Mediterranean species were also 
valued by the ancients. Many Elizabethan writeis 
mention the nse of the candied root. An American 
species is also used in domestic medicine. 
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£ry'siiiliill]9 a genus of Ciuciferse allied to 
Hedge-mustard (Sisymbrium) and Dame’s Violet 
(Hesperis). The seeds of E. chetranthoides were 
formerly employed as an anthelmintic, hence the 
name of Woim-seed. It is also called Treacle Mus- 
tard, because an ingredient in the famous Vemce 
Treacle. The seeds of E, perfohaUmi are used as 
a soiuce of oil in Japan. 

Erysipelas (Gr., ‘red skin’), an inflammatory 
and febiile disease of the skin, attended by diffused 
ledness, pain, and swelling of the part affected, 
and in the end by either desquamation or vesica- 
tion of the cuticle, or scarf-skin, in the milder 
forms, and by suppuration of the deeper parts in 
the severer vaiieties of the disease {phlegmonous 
erysipelas). It is characterised by a marked tend- 
ency to spiead over the skin from the place where 
it arises. Erysipelas affects, in a large proportion 
of instances, the face and head; it is apt to 
be attended with severe fever, and often with 
great disorder of the nervous system, arising in 
some instances from inflammation of the mem- 
branes of the brain. In other parts of the body, 
severe or phlegmonous eiysipmas is apt to be 
succeeded by protracted and exhausting suppura- 
tions, and sometimes by diseases of the bones, or 
inflammations of the internal organs. Erysipelas 
in its severer foims usually commences in a wound 
or sore, and is extremely apt to be communicated 
to any one with a breach in the continuity of the 
skin who comes in contact with a case of the 
disease. Epidemic outbreaks of erysipelas used 
therefoie to be common and disastrous in surgical 
and lying-in hospitals ; but since the general intro- 
duction of antiseptic treatment they have almost 
disappeared. Erysipelas is very apt to recur in a 
person who has been attacked once or oftener ; and 
this is especially true of the form which affects the 
face. It is due to the presence of a streptococcus 
in the affected tissues. The bowels should be well 
cleared out in most cases, and large amounts of 
fluid given to drink. For local application, if the 
skin be unbroken, ichthyol in glycerine, tincture of 
iodine, or other astringent, and antiseptic applica- 
tions are used ; when sloughing is in progress, strong 
antiseptic dressings are employed. In some cases 
iron is used as a specific remedy in the form of 
large doses of steel drops. It is of course important 
that no one liable to the disease should be exposed 
to the infection. St Antony’s Fire ( see Antony ) 
and Rose are common names for erysipelas. 
Erysiphe. See Oidium. 

Erythema ( Gr. erythamo, ‘ I redden ’ ), a name 
applied to certain skin diseases, but scarcely used 
by any two wi iters on the subject in exactly the 
same sense. It is used, generally speaking, of erup- 
tions where there is ciicumsciibed or diffuse red- 
ness, without any break in the skin suiface, with 
or without elevation of the affected part. The 
chief forms desciibed under the name are rashes 
like a persistent blush occurring in the course of 
some fevers, in consequence of drugs, or without 
ascertainable cause, but usually of short duration : 
E. multfforme^ wheie the eruption is raised, and 
generally in the form of papules, lings, or inegular 
lines ; E. nod jsim, consisting of dark-red, painful 
swellings, usually on the n*ont of yie leg, and 
believed to be connected with various rheumatic 
nianifestations ; and cases closely resembling ery- 
sipelas, except that the symptoms, both local and 
constitutional, are very much less severe. 
Erythraea. See Centaury, Eritkea, 

Erythroilium, a genus of Liliacese. E, dens 
caniSf the Dog-tooth violet, so called because of 
the resemblance of its little white bulbs to dogs’ 
teeth, is a well-known ornament of English flower- 
borders in spring. It is a native of southern Europe 


and Siberia, where it is used as a souice of food, 
and also medicinally. 

Erythrophlobum, a genus of leguminous 
trees (sub-oi*der Mimosese). The led juice of the 
balk of E. guineense is used in ordeals and for 
arrow-poisoning in Afiiea. See Ordeal. 

Erythroxylaceae, a small order of dicotyledo- 
nous tiees or shrubs, chiefly South Anieiican, allied to 
Linacese. Erythroxylon su herosum is a i ed d y e-w obd 
of Brazil. E. hyperxcifolium yields the Bois^ d'Mule 
(Oil- wood) of Mauritius. For E. coca, see Coca. 

Eryx, the ancient name of a mountain in the 
NW. of Sicily, near Drepanum (mod. Trapani), 
with a famous temple of Aphrodite Erychia. 

Erzberg. See Eisenerz. 

Erzbcrger, Matthias, German politician, born 
at Buttenhausen, Wurttemberg, in 1875, became 
leader of the Centre in the Reichstag. In the Great 
War he was at first a war-aims propagandist, but 
came to be regarded as a defeatist. He headed the 
armistice delegation, and was finance ministei in 
1919-20. He was assassinated 26th August 1921. 
See his E7'lebmsse im WeltJcrieg ( 1920 ). 

Erzerbniy an important town in Tuikisli 
Armenia, not far fiom the Kara-Su, stands on a 
high but tolerably well cultivated plain, 6200 feet 
above the level of the sea, suriounded by mountains. 
The climate is cold in winter, hot and dry in sumniei. 
The population is fluctuating, but estimated at 
about 40,000, mostly Turks, with some Armenians 
and Persians. The copper and iron wares of 
Erzerflm have acquired a wide celebrity. Situated 
at the junction of the important highways leading 
from Trebizond, Transcaucasia, Persia, Kurdistan, 
Mesopotamia, and Anatolia, Erzerflm forms an 
entrepot of commerce between Europe on the one 
hand and the interior of Asia, and particularly 
Persia, on the other. The streets, the houses of 
which are built chiefly of volcanic stone cemented 
with mud, are narrow, crooked, and filthy; and 
mins of fortifications and of buildings formerly 
magnificent everywhere meet the eye. The town 
consists of the fortress, strictly so called, and four 
suburbs. The fortress, which is inclosed by a high 
wall, has, on the west, a citadel (El-Kal®a), con- 
taining many curious monuments. Theie aie 
numerous mosques in the town, that of Ulu Jami 
the chief; many churches, both Armenian and 
Roman Catholic; and various large bazaars and 
caravanserais. A medreseh, said to have been 
first erected in the 10th century, but with all its 
present architectural features of the 14th, is the 
most beautiful building, an ornamented doorway 
and two graceful minarets, known as the Chtfteh 
Mmar'ets, being its outstanding features. Erzerfim 
mports shawls, silk goods, cotton, tobacco, rice, 
indigo, &c., and exports corn, sheep and cattle, 
horses, mules, and gall-nuts. The principal trades 
carried on are tanning, dyeing of morocco leather , 
and blacksmiths’ and coppersmiths’ work. But 
since the Transcaucasian railway has provided 
a safe trade-route to Persia, the prosperity of 
Erzerffm has greatly suffered. It was first con- 
quered by the Arabs in 700, but retaken by 
tlie Byzantines fifty years later. After various 
vicissitudes, it fell into the hands of the Seljuks ; 
the Mongols took it in 1241 ; and in 1517 it 
passed into the possession of the Turks. It still, 
however, continued to be the most important city 
in the country, and at the commencement of the 
19th century had a population of 100,000 inhabit- 
ants. In the war oi 1829, between the Turks and 
Russians, the taking of Erzerflm by Paskievich 
decided the campaign in Asia. Erzerflm was an 
important military centre during the wars of 1864- 
55 and 1877-78, and much hard fighting was done 
in its neighbourhood. In December 1877 the 
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Russians closed round the city, already hard 
pressed, and reduced its defenders to the utmost 
distiess ; in Februaiy 1878 it was surrendered to 
Russia, who held it till October, when it was re- 
stored. It capitulated to Russia in February 1916, 
and was reoccupied by the Turks in March 1918. 

Erzgebirge ( ‘ Ore Mountains’ ), the name given 
to the chain of mountains, rich in metals, stretch- 
ing SW. and NE. for 96 miles on the confines of 
Saxony and Bohemia, from the valley of the Elbe 
to the Fichtelgebirge. In the south it rises to a 
height of from 2500 to 3300 feet, forming a steep 
wall of rock; in the north it forms broad, slaty 
plateaus, broken by deep valleys, and gradually 
slopes down towards the level districts of Alten- 
burg and Leipzig. Many of these valleys are well 
wooded and romantic, and occasionally ‘fertile and 
thickly peopled, being watered by the Mulde, the 
Pleisse, and their numerous tributaries. The chain 
rises to its highest elevations in the so-called 
^ Saxon Siberia,’ over against Zwickau. Here, in 
12“ 54' E. long., stands the town of Gottesgabe, the 
highest in Germany, at an altitude of 3363 feet ; 
and here, too, are the loftiest peaks of the range 
(Keilberg, 4052 feet ; Fichtelberg, 3980; Spitzberg, 
3675). The Erzgebirge is chiefly of the gneiss- 
granite formation, with argillaceous and micaceous 
slates, porphyry, and basalt. Silver and lead are 
the principal metals ; next come copper, tin, iron, 
nickel, cobalt. 

Esaias. See Isaiah. 

Esarliaddoii. See Assyria. 

Esau, son of Isaac. See Jacob, Edom, Jews. 

Esbjerg, a port of Denmark, 56 miles W. of 
Fredencia oy rail, with a large export trade in 
cattle, &c., mostly to England. Its harbour, the 
only one of importance on the west coast of Jutland, 
was constructed by the state at great expense in 
1868-88. Pop. 19,000. 

^ Escalade ( Lat. scala^ * ladder ’ ), in siege opera- 
tions, a method of gaining access to the enemy’s 
works ; passing ditch, curtain, bastions, by means 
of laddeis. See Fortification, Siege. 

Escanaba, a city and port of Michigan, on 
Green Bay, with a great iron-ore trade ; pop. 13,000. 

Escarp^ See Fortification. 

Escarpment? a long line of cliff, formed by the 
outcrop of a relatively hard stratum of rock inter- 
bedded amongst more yielding strata, the dip or 
inclination of which is generally gentle. This 
structure is the result of denudation— the hard rock 
projects simply because it has yielded less readily 
to the agents of erosion. In a country composed of 
an alternation ^ of such relatively hard and soft 
rocks, dipping in one and the same direction, we 
usually meet with a succession of escarpments, 
Avith their steep faces all turned towards the direc- 
tion to which the strata rise, while the ground falls 
away with a gentle slope in the direction of the dip I 
or inclination of the beds. 

Escars* See Asar. 

Eschar (Gr. escAam), a slough or portion of 
dead or disorganised tissue, is commonly applied to 

- artificial sloughs produced by the application of 
caustics. Eschcbrotic means causing an eschar. 

Eschatology (Gr. eschatos, ‘last,’ and logoS) 
*a discourse’), the doctrine of the last things, a 
theological term for what Scripture reveals and 
Christian speculation has concluded about a future 
state. But although the term is thus limited, an 
eschatology existed among all the great nations of 

- antiquity, dark and ill defined as in the Greek, or 
elaborate as in the Egyptian religion. Together 
'With it grows up more or less definitely the idea of 
retribution. For an account of the more elementary 


forms of this conception, see Transmigration. 
Protestant eschatology is generally confined in 
practical discourses to a consideration of these four 
last things— Death, Judgment, Heaven, and Hell 
(see Immortality, Resurrection, Devil, and 
Hell). The principal religious parties which do 
not recognise eternal punishment as a Sciiptural 
doctrine are treated at Universalism and Con- 
ditional Immortality ; the question of an inter- 
mediate state, at Purgatory. See also Mil- 
lennium, and the bibliography appended to Heli.. 

Escheat (Fr. ^choir, from Lat. cadere^ ‘to fall 
or happen ’ ), an incident of the feudal law whereby^ 
when there was no tenant qualified to perform the 
services, land reverted to the lord. In England, 
escheat took place per dehctitm tenentis, as e.g. 
'when the tenant was convicted of a capital felony ; 
this kind of escheat ‘ with attainder ’ was^ abolished 
in 1870, as also the Forfeiture (q.v.) of land to the 
cro'wn for high-treason (see Attainder), Accord- 
ing to the existing law, a criminars propeity is 
forfeited only in so far as may be necessary for the 
urpose of making compensation; but the old 
octrine of ‘ coriuption of blood ’ is now en- 
tirely done away; no person is barred by the 
crime of his ancestor from succeeding to property. 
Escheat still takes place per defectitm sangmniSy 
for want of heirs, when the owner (the feudal 
tenant) of land dies intestate, leaving no heir; m 
such case the feudal superior (usually the ciown) 
may claim the land. When land falls to the crown, 
the ‘ prerogative of giace and bounty ’ is sometimes 
exercised in favour of peisons having claims on the 
deceased; subject to this preiogative the Und 
becomes part of the crown-lands, and the profits 
are carried to public revenue. 

Escheat in Scotland is of two kinds : ( 1 ) The 
total forfeiture to the crown of all property herit- 
able and movable belonging to a person who has 
been^ convicted of treason. (2) It signifies the 
forfeiture of goods by a debtor who has failed to 
make payment of debt in obedience to legal Dili- 
gence (q.v.). This species of escheat for debt was 
abolished by 20 Geo. II. chap. 60, It was of two 
kinds : single escheat, and liferent escheat. By 
the former, all the debtor’s movables were forfeited 
to the crown ; by the latter, the annual profits of 
the debtor’s estate were forfeited to the superior. 
Single escheat still exists in Scotland as a punish- 
ment of crime. In all capital convictions it is 
ordered that the prisoner’s ‘ whole movable goods 
and gear be escheat and inbrought to his majesty’s 
use.’ In cases of deforcement, bigamy, perjury, 
and some others, single escheat is imposed by 
statute as a portion of the penalty on conviction. 
Single escheat also falls upon denunciation for 
outlawry ; and, if the rebel continues for a year 
under denunciation, his liferent escheat falls to his 
superior. 

In the United States, the rules of feudal tenmre 
are, for the most part, obsolete ; but all property, 
real or personal, which is left without a legal owner, 
is claimed by the state in which it is situated. 

Eschenbacli, Wolfram von. See Wolfram 
VON Eschenbach. 

EscbscholtZ Bay? the innermost part of 
Kotzebue Sound, in Alaska, barely outside the 
olar circle. It was named after the naturalist 
ohann Friedrich Eschscholtz (1793-1834), who 
sailed "with Otto von Kotzebue. 

Eschscboltzi^ a genus of Papaveraceee, of 
which jff. californica and other species are coihmon 
as showy garden annuals. 

Escbwege? a town in the Prussian province 
of Hesse-Na^au, on the Werra, 40 miles JESE. of 
Cassel by rail. It has manufactures of woollen, 
cotton, and linen fabrics, of machines, and of 
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tobacco ; also tanneiies, and some trade in fiuit 
and pork, and agricultural produce. Pop. 13,000. 
The town was twice plundered and once burned 
during the Thirty Years’ War. 

E.schweiler, an industrial town of Rheinland, 

8 miles ENE. of Aix-la-Chapelle, has important 
iion, zinc, and tin works, machine-shops, manu- 
factories for making copper plates, needles, wire, 
gas-pipes, and lirefocks, besides tanneries and 
breweries. In the vicinity are productive coal- 
mines. Pop. 26,000. 

Escobar y Mendoza, Antonio, Spanish 
casuist, was bom at Valladolid in 1589. Enter- 
ing the order of the Jesuits in 1604, he became 
celebrated as a preacher and writer. At his death 
in 1669 he left more than 40 vols. in folio, mostly 
in theology and morality, the principal being the 
casuistical Liber Theologioe Morcdis (1646), which 
has several times been printed. | 

E SCO rial, or, less correctly, Esourial,^ a 
royal palace, mausoleum, and monasteiy of Spain, 
31 miles NW. of Madrid, on the south-eastern slope 
of the Sierra Guadarrama, at an altitude of 3700 
feet. This immense pile of buildings, built^ of 
dark-gray granite, has a stern, austere, forbidding 
appearance, wliich is not at all lelieved by the 
bleak, wind-swept, mountainous region in which 
it stands. It owes its existence to Philip II., who 
erected it paitly to provide a royal burying-place 
for the kings of Spain, partly to commemorate 
his victory over the French at St Quentin on St 
Lawrence’s day, 10th August 1557, Its general 
shape is that of a quadrangular parallelogram, 
706 feet long by 550 broad, with a smaller square 
projecting fi*om the east side. The current belief 
IS that it was planned to represent a gridiron, the 
object upon wliich St Lawrence was martyred; 
but this has been questioned. At anyrate, each 
corner of the parallelogram is fenced with a tower, 
about 200 feet high ; and above the church, in the 
centre of the pile, rises a cupola, its summit 312 
feet from the floor. The first stone of the edifice 
was laid in 1563, the architect being Toledo, after 
whose death in 1567 his pupil Herrera carried on 
the work to its completion in 1584. The finest 
mdividual building is the church, a square basilica, 
in the shape of a Greek cross, and in the Doric order 
of architecture.^ It was formerly rich in paintings ; 
and, although in 1837 a hundred of the best were 
removed to Madrid, there still remain specimens 
by Coello, Carbajal, Tibaldi, Zuccaro, Luca 
Giordano, Trezzo, Zurbaran, Ribera, Tintoretto, 
Titian, and Veronese. The Pantheon, or royal 
mausoleum, an octagonal chamber beneath the 
church, contains the bones of the kings of Spain 
from Charles V., father of Philm IL, onwards 
(except Philip V. and Ferdinand Vl.) to Alfonso 
XIL, with queens, regents, and mothers of kings; 
the rest of the royal family, with Don John of 
Austria, are buried in the ‘ Pantedn de los Infantes.’ 
The library, once one of the richest in Europe, but 
greatly diminished by a fire in 1691, and by thefts 
by the French soldiery in 1808, contains many valu- 
able MSS., including a large collection in Arabic. 
In the palace the most interesting apartment is the 
cell of Philip II., in which he spent his last days. 
The Escorial was again greatly injured by fire' in 
1872. 

Escort* See Convoy. 

Escrow* See Deed. 

Escutclicoil (Fr. ^eussoUi in contradistinction 
to an ordinary shield), in Heraldiy, the shield 
on which arms are painted ; also a small representa- 
tion of the knightly shield used as an armorial 
charge,^ and generally reckoned among the sub- 
ordmanes. The name inescutcheon in modem 


heraldry is used wheie there is more than one such 
charge. From the escutcheon as a charge must be 
distinguished the escutcheon en surtout, charged 
with some particular coat, and placed in the centre 
of a heraldic shield, which is much used in marshal- 
ling of aims in regal, continental, and Scottish 
heraldry. Such an escutcheon, placed with the 
arms of an heiress in the centre of her husband’s 
coat, is known under the name of an escutcheon 
of pretence. The escutcheon of pretence used in 
this way is unknown out of Britain. 

£sdrael0ll9 or Plain of Jezreel, a bioad 
valley of Palestine, constituting the basin of the 
Kishon, extends from Mount Heinion to the slopes 
of the Carmel range. A flourishing and fertile 
region in antiquity, it is once more, after a time of 
neglect, highly cultivated. ^ Here Gideon defeated 
the Midianites, and here in 1799 the Turks weie 
defeated by the French. 

£sdraS9 Books of. The Apocrypha contain 
two books, ascribed to Esdras, which are variously 
described. In the Septuagint they are described as 
1st and 2d Esdras; in the Vulgate as 3d and 4th 
Esdras. The first of these books (1st or 3d Esdras, 
commonly called the Greek Esdras) is a compila- 
tion ‘from the canonical book of Ezra, with an 
introduction taken from 2d Chronicles and a con- 
clusion borrowed from Nehemiah. In the middle 
of the book, however, there is an original section 
which has nothing answering to it in our Old Tes 
tament. This section tells the story of a liteiary 
contest between tin ee pages at the court of Darius. 
In reply to the question, ‘What is the stiongest 
force in the world ? ’ the first answers, ‘ Wine is the 
strongest ; ’ the second, ‘ The king is the stiongest ; ’ 
the third, ‘Women are strongest, but above all 
things truth beareth away the victory. ’ The third 
answer is the source of the well-known proverb, 
‘Fortis est veritas et prsevalebit.’ The date of the 
composition of the book is uncertain. It must fall 
within the limits 160-1 B.C., but cannot be fixed 
more definitely. There are many chronological 
difficulties in the statements of the book which 
rather diminish its historical value, though Josephus 
attached so much importance to its statement that 
he used it for the period which it covers in prefer- 
ence to the canonical books. 

The second book (2d or 4th Esdras ) is much more 
important. It occupies the same place in the 
Apocrypha as the book of Revelation in the New 
Testament, and is the only specimen of apocalyptic 
(as distinct from prophetic) literature in it. The 
book exists only in the form of a Latin version, a 
large fiagment of which was missing until it was 
recovered by the discovery in 1875, by Professor 
Bensly, of an unmutilated MS. at Amiens. The 
book consists of seven different visions. In its 
present form it has been Christianised by the addi- 
tion of a Christian beginning and ending. Theie 
can be little doubt that the book was written in 
the^ reign of Domitian (81-96 A.D.), though parts 
of it may be of earlier origin. It deals with the 
problem created by the destruction of Jerusalem, 
j ‘Why hath God cast off His people?’ It cannot 
I be said that any real solution is found, but some 
suggestions are made in which comfort may be 
^found: (1) We must remember our limitations, 
and not question the dealings of an inscrutable 
Providence. ( 2) We must trust the boundless love 
of God. (3) This world is not the end of things; 
the future life will make amends for present sufter- 
ing. (4) The day of God’s redemption is drawing 
near, when the Messiah will come and restore the 
kingdom to Israel. 

Both books are found in the ordinaiy editions of the 
Apocrypha. A new translation, with introduction and 
notes, IS contained in the Oxford Apocrypha and PsevdC' 
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pigrapha (1913). There is a critical edition of 4th 
Esdras by Box. See works on the Apocrypha by Eritzsche 
( 1860 ) ; and The Ezi'a Apocalypse ( chaps. u.-xiv. of 2d 
Esdras), by G. H. Box (1912). The seventy verses of 
Esdids found by Prof. Bensly at Amiens in a 9th- cent uiy 
MS. are translated in Churton’s Apocryphal Sci'i'ptm'es 
(1884), The Speaker’s Commentary (by Lupton, 1888), 
and in the Bevised Version (1895). 

Esher^ a pretty village of Surrey, on the Mole, 
15 miles SW. of London by rail. Here are Esher 
Place, a brick gate-tower of Wolsey’s palace, and 
Claremont (q.v.). Pop., with the Dittons, 14,300- 

Esk (Cymric xoysg, Gael, msge, ‘ water,’ akin to 
Exe ), the name of several small Scottish rivers. The 
Dumfriesshire Esk, formed by the Black and White 
Esks (12 and 14 miles long), runs 22 miles south- 
south-eastward, next 6 furlongs along the Bolder, 
and lastly 8 miles south-south- westward through 
Cumberland, till it falls into the head of the 
Solway Firth. It passes Langholm and Longtown, 
receives the Tairas, Liddel, &c. , and affords capital 
fishing. — The Edinburghshire Esk, formed by the 
North and South Esks (17 and 19 miles long), flows 
4 miles northward to the Firth of Forth at Mussel- 
burgh. Its scenery is very pretty, the northern 
branch passing Habbie’s Howe, Roslin, Hawthom- 
den, and Mmville Castle; the southern branch 
Dalhousie Castle and Newbattle Abbey ; and the 
two uniting in Dalkeith Park. The fishing is 
recovering from the injurious effects of the paper- 
mills. — Of the two Forfarshire rivers, the South 
Esk runs 49 miles south-eastward and eastward to 
the North Sea at Montrose, and the North Esk 29 
miles south-eastward (over the last 15 along the 
Kincardineshire boundary), until at a point 4 miles 
N. of Montrose it likewise falls into the North Sea. 
Both traverse fine scenery; both afford first-rate 
sport ; and both give earl’s titles to branches of the 
Carnegie family— Southesk (1633) and Northe&k 
(1662). 

Esker. See Asar, and Glacial Period. 

Eski-DJniniia, a town of Bulgaria, 20 miles 
WSW. of Shumla, with a noted fair in May. Pop. 
10 , 000 . 

Eskimo^ a people inhabiting the whole northern 
coast of the American continent down to 60® 
N. lat. on the west, and 55® on the east, with 
the Arctic Islands, Greenland, and about 400 
miles of the nearest Asiatic coast. Only in the 
southern limits of the American Eskimo region do 
their abodes touch the northern limit of wooded 
land, while to the north a tribe inhabiting the 
north-west of Greenland (82®-83° N. lat.) marks the 
most northerly limits of Eskimo distribution. The 
Eskimos prefer the vicinity of the seashore, from 
which they rarely withdraw more than 20, and 
haidly ever 80 miles. Their number is not ascer- 
tained with exactness, but it may amount to about 
40,000. They include (1) The Western Eskimos, 
inhabiting the Alaska Territory and the Asiatic side 
of Behring Strait, rated at 20,000 souls; (2) the 
Mackenzie Eskimos, or Tehiglits, from Bai ter Island 
to Cape Bathurst, 2000 ; (3) the inhabitants of the 
central regions, including the Arctic Archipelago, 
4000; (4) the Labiadorians, 2000; (5) the Green- 
landers, about 10,000. A side branch, moreover, 
inhabits the Aleutian Islands, numbering some 
2000; their habits and mode of life are almost 
like those of their Inuit neighbours, but their 
language, except its grammatical system, differs 
widely from the Eskimo. They are scattered as the 
sole native occupants of regions stretching from 
east to west as far as 3200 miles in a straight line, 
to travel between the extreme points of which 
would necessitate a journey of no less than 5000 
miles. This distance, taken in connection with 
their homogeneous nature and manners, makes 


their small bands the most thinly scattered people 
of the globe. 

As to their bodily form, they resemble the Mon- 
golians and the Ameiican Indians, the coast tribes 
serving as an intei mediate link. Their height 
neaily equals the aveiage of the North-west Indians. 
They appear comparatively taller sitting than 
standing. Their hands and feet are small, their 
faces oval, but rather bioad in the lower pait ; 
their skin is only slightly blown ; they have coarse 
black hair and very little beaid. The skull is high 
and mesaticephalic, with a tendency in some in- 
dividuals to the dolichocephalic type, Stefdns- 
son found blond Eskimos in the south of Victoria 
Island, but these are probably the result of racial 
intermixture with European peoples, peihaps the 
10th-century Scandinavian colonists of Greenland. 

Though occasionally they find food by pursuing 
the chase on land and by fishing, the Eskimos 
get their subsistence mostly from hunting by 
sea, using foi this puipose their skin-boats wheie 
the sea is open, and their dog-sledges on the ice. 
From the skin, blubber, and flesh of the seal and 
the cetaceous animals they procure clothes, fuel, 
light, and food. Their most interesting as well as 
important invention for hunting is the well-known 
small skin-boat for one man, called a kayak. It 
is formed of a framework covered with skin, and, 
together with his watei proof jacket, it completely 
protects the man against the waves, so that he is 
able to rise unhurt by means of his paddle, even 
should he capsize. A Greenlander’s kayak is 
almost 18 feet long and 2 feet broad, and can 
carry 200 lb. besides the man. The special weapon 
of the kayak is the large harpoon, connected by a 
line with an inflated bladdei. The hunter throws 
it when but 25 feet from the seal, and at once 
drops the bladder overboaul, thus retarding the 
speed of the wounded animal, which runs off with 
it until finally killed by a lance-thiust. 

In winter the Eskimos aie undoubtedly station- 
ary in their habits. But during the sumniei, 
when enough open water is found, they roam 
about in their laige skin -boats, the 'ivmxaks^ which 
are from 25 to 37 feet long, 5 feet bioad, and 
2^ feet deep, and are capable of carrying from 
to 3 tons — the tent, with all the necessaiy im- 
plements for the summei household. 

The winter dwellings vary with regard to the 
materials of which they are built, as w^ as in their 
form. In the farthest west they are constructed 
mostly of planks, covered only with a layer of turf 
or sod ; in (Greenland the walls consist of stones and 
sod; in the central re^ons the houses are formed 
merely out of snow. In Alaska the interior is a 
sq^uare room, sunnunded by the sleeping-places,, 
with the entrance on one side, while a hearth with 
wood as fuel occupies the middle of the floor. In 
Greenland the room is heated only by lamps, and 
the sleeping-places or family stalls are arranged in a 
row occup'^ng one of its sides. The house for this 
reason is lengthened proportionally to the number 
of its inhabitants. Nowadays, however, the houses 
are not made so long as formerly — a curious fact 
corresponding to the disuse of the Indian ‘long 
houses,* and like it a result of contact with 
civilisation. The number of inhabitants at an 
Eskimo station is most frequently under forty, but 
in rare cases more than two hundred aie found. 
A funnel-shaped, half-underground passage forma 
the entiance of the narrow dwellings. 

The dress is almost the same for women as for 
men, consisting of trousers or breeches and a tunic 
or coat fitting close to the body, and covering also 
the head by a prolongation that forms the hood. 
For women with children to carry this hood is 
widened, so as to make it an excellent cradle, the 
ama%ct. Tattooing has been general among all the 
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tribes, but only in the west is found the curious 
custom of wearing labrets, or lip-ornaments of bone 
or stone, inserted in holes of the lip, pierced for the 
purpose. The ordinary materials of which clothes 
are made aie the skins of seals, land animals, and 
birds. Besides these, the intestines of seals are 
utilised in manufacturing an outer clothing used 
for waterproof coats. 

The Eskimo language, exhibits in a high degree 
the polysynthetic structure of the American 
tongues, characterised by the power of expressing 
in one word a whole sentence in which are em- 
bodied a number of ideas which in other languages 
lequire separate words. This is effected by means 
of radical words, to which affixes or imperfect 
words are attached. The Greenland dictionary 
contains 1370 such radicals and about 200 affixes, 
of which from one to ten, rarely more, can 
be appended to one of the former. As far as a 
lOugh estimate seems to prove, in many cases a 
ladical may in this way be made the foundation 
of, strange to say, many thousands of derivatives, 
and a word can be composed which expiepes 
with perfect distinctness what in our civilised 
languages might require twenty words. In Green- 
land and Labrador the missionaries have adapted 
the Roman letters for reducing the native language 
to wiiting. 

The tribe is divided into groups constituting 
the inhabitants of the different wintering-places. 
Finally, in the same station, the inhabitants of 
the same house are closely united Avith legard to 
common housekeeping. In this, and perhaps similar 
ways, their geneial communism in living, charac- 
teustic of their stage of culture, is governed by rules 
for partnership in householding, for distiioution 
of the daily game during the winter, and for the 
possessions of the individual, the family, the house- 
mates, and the place-fellows. One of the olde.st 
and most lespectable men, called in Greenland 
in Labrador angajorJmh, is obeyed as chief of 
a house or wintering-place, although his autlioiity, 
pei'haps, may rest on tacit agreement only. In a 
similar way, more or less public assemblies con- 
stitute councils, and may be considered the courts 
of justice. Social organisation has been more 
highly developed in Alaska than in Greenland, 
altogether apart from the later Euiopean influ- 
ence. 

The Greenlanders, the greater part of the 
Labradorians, and the Alaska Eskimos are Chiis- 
tianised, but in the central groups the religion 
of the Esldmos is Avliat is generally designated as 
Shamanism. According to the traditions of the 
Greenlanders, their heathen ancestors had a very 
distinct belief in the existence of the soul as 
independent of the body, and able to continue its 
existence after death. The souls of the deceased 
were veneiated as guardian spirits of their sur- 
viving offspring, but besides them numbers of 
invisible rmers, called inm, or owners of things, 
filled the universe. The religious observances, 
with the aim of propitiating or calling for assist- 
ance on these supernatural powers, consisted of 
serramk ( ‘ prayer* ), kernainek ( ‘ invoking’ ), and the 
use of amiuets. Moreover, many regulations were 
observed concerning modes of life, testing, abstin- 
ence, and sacrifices {aitswinek). Some people were 
endoAved Avith a peculiar skill {namssaerunek, 
‘clairvoyance’) in disceiming the spiiitual beings 
and ioffuencing them. The highest stage of this 
kind of knowledge was that of the Angakoks, or 
Shamans, who invoked their guardian spirits 
{tornat) by means of tomi/mk (‘conjuring’). > A 
supreme being, tornarmk, ruler of the tornat, is 
also spoken of, but in very indistinct terms. In 
Alaska ^ religious ^ festivals, performed by large 
assemblies, and with the use of masks, were h^d 


in high esteem as a means of propitiating the 
invisible poAvers. The opposite of religious actions 
and angakok Avisdom was ihseenek (‘ Avitclicraft’), 
also consisting without doubt in an application to 
supernatuial poAveis, but that secretly, for selfish 
purposes, to the detriment of others. 

The Christianised natives still preserve their 
ancient folklore. It lepresents at the same time 
their original poetry, iSigious ideas, and history, 
praising the deeds of their gi eat men in braving the 
dangers to which their lace has been continually 
subjected. Of this folklore considerable collections 
have been made, and by its study much light has 
been thrown on the language and on the daily life 
of the Eskimos, while material of the same kind 
has also been employed in helping to determine the 
difficult question of Eskimo ethnology. 

The name Eskimo is said to be formed by cor- 
ruption out of an Indian woid signifying ‘ eaters of 
raw meat. ’ They call themselves Imdt ( pi. of inuk, 
‘human being*), in Greenland partly KalaclUt. 
Their origin has been derived at different times 
from Europe of the glacial period, from Asia by 
Avay of the Behring Strait, but noAv most geneially 
from the American continent, though the issue as 
between the last two can by no means be regaided 
as finally settled. Supporters of an American 
origin are at one in supposing the Eskimos to have 
been originally an inland people, pushed outAvards 
by Avay of the river couises to the Arctic .seas, wheie 
they developed their abilities as an Arctic coast 
people. But as to the earliest home of a peculiaily 
Eskimo culture, much diversity of opinion exists ; 
some place it in the interior of Alaska, tiacing a 
progressive development eastwards along the Aictic 
coast to Greenland; others find it in the district 
south of Hudson Bay, with a movement into 
Labrador, and by the west coast of Hudson Bay to 
the norfh ; others, again, locate it in the Arctic 
Archipelago, with a movement to east, west, and 
north, allowance being made at the same time 
for the later introduction of influences fiom with- 
out, more especially Asiatic influences, developed 
first in the region or the Behring Strait. 

As to the influence of the Europeans, the mis- 
sionary work is mentioned above. In Greenland 
much care has been bestowed by the Danish 
government to avert the hurtful influence of con- 
tact with civilised strangers. But communism 
forms as essential an element in the native life as 
does even hunting, and, since the traditional obli- 
gations which counterbalanced its ill effects have 
fallen gradually into desuetude, the general result 
has been impoverishment. The curtailment of the 
houses mentioned above is oAving to a latber 
ineffectual attempt by the natives themselves to 
escape this calamity. 

See the article Grbenland ; also PiUing, Bibliography 
of the Mshimo Language (1888), especially for books by 
Beachy, OraAvs, Dali, H. Egede, C. F. Hall, Parry, Petitot, 
Ray, J. Richardson, H. Rink, and J. Ross. Besides these 
may be mentioned Memoirs of Hans Hendrik^ the Arctic 
Trmell&Tf translated from the Eskimo original hy Dr H. 
Rink (Lond. 1878); Rink, The Eskimo Tribes (1887), 
and TaZes and Traditions of the Eskimo (1875); 
Nansen, Eskimo Life (1893); Rasmussen, People of the 
Polar North (1909) ; Peary, The North Pole (1910) ; the 
Reports of the American Bureau of Ethnology ; Thuren 
and Thalbitzer, Eskimo Music (1911); Stefinsson, My 
Life with the Eskimo (1913) ; Steensby, An Anthropo- 
geographical Study of the Origin of the Eskimo Culture 
(1916); Rasmussen and "Worster, Eskimo Folk-tales 
(1921). 

Eskimo !Dog9 a half-tamed variety widely dis- 
tributed in the Arctic regions, and much used 
for drawing the sledges. They are strong and 
powerful, like shepherds’ dogs in form, Avitn long 
black and white, broAvn, or dingy white hair. 
Often ill-fed and overworked, they retain much of 
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the original ferocity of their wolf ancestry, and 
aie subject to fatal epidemics and to hydiophobia. 
Dangeious and unmanageable, they aie not to he 



Eskimo Dog. 


compared with reindeer as aids to man, and polar 
expl 01 ei s pi ef er Samoy ede dogs. Y et under favour- 
able conditions they can do 40 miles a day at 7 miles 
an hour, drawing over 50 lb. for each dog. The 
Americans have di ought reindeer from Sibeiia to 
supersede the dogs in Alaska. 

Eski-Zagra, or Eskx-Sagra. See Stara- 
Zagora. 

Esmeraldas (Span., ‘Emeralds’), the most 
northerly maritime province of Ecuador, with a 
climate hot, moist, and on the coast unhealthy, and 
still largely covered with dense forest. Area, 5200 
sq. m, ; pop. 14,600. — The capital, Esmeraldas 
(pop. 5000), stands 10 miles from the mouth of the 
river of the same name, which is navigable to this 
point for ships drawing 16 feet of water. 

Esn^ (hieroglyphic Sue, Gr. LatopoUs, ‘the 
city of the Latus nobilis^ — the fish there 
worshipped) is a considerable town of Upper 
Egypt, and is situated on the left bank of the 
Nile, in 25® 15^ N. lat., 36 miles above Luxor. It 
contains about 17,000 inhabitants, including many 
Copts and a large colony of dancing-girls, and has 
manufactories of fine cotton, shawls, and pottery. 
Indigo dyeing is a staple industry, and until the 
Egyptian troubles of 1881 and following years 
there was a considerable trade with the Sudan. 
The climate is considered particularly healthy, 
and invalids are fi-equently ordered there by the 
native doctors. The ancient temple, dedicated 
to the god Klinura, is buried beneath the accie- 
tions of the modem houses, except the noble 

ortico or hypostyle hall, of 24 columns, four 

eep, which was excavated to the pavement by 
Mohammed Ali to serve as a gunpowder cellar. 
Of the older temple behind nothing is known, but 
Champollion ascribed it to Thothmes III. The 
back of the portico of the temple of Khnum 
presents the name of Ptolemy Philometer; but 
the rest is more modern, and belongs to the 
time of the Csesars. The sculptures are poor in 
design and execution. It has a Roman zodiac like 
that of Dendera, formerly thought to be of the 
most remote antiquity. At Esne is also a stone 
quay bearing the name M. Aurelius, while in the 
neighbourhood are the remains of several Coptic 
buildings, including a subterranean church, and 
a convent, perhaps the oldest in Egypt. Esne 
was the capital of a nome, and the coins struck in 
it in the reign of Hadi-ian, 127-128 A.D., represent 
the fish latus. — Champollion, Not Descr. ; Wilkin- 
son, Anc. Egyptians; Mariette, Mon, of Upper 
Egypt ; Lane-Poole, Egypt. 

Esop. See iEsop. 


Esote'ric (Gr.) is a teim derived fioiii the 
ancient mysteries, in which it was applied to those 
doctiines that were designed for the initiated, in 
contradistinction to those that were impaited to the 
uninitiated, which weie teimed exoteric. It now 
used in various relations of an analogous kind. 
For Esoteric Buddhism, see Theosophy. 

Espaliery a term borrowed from the French, 
and signifying a i ailing on which fruit-trees are 
trained as on a wall. Such railings are very 
variously constmcted— sometimes of wood, some- 
times of iron, sometimes of upright rails held 
together by a horizontal rail at top, sometimes 
chiefly of horizontal lails with upright posts for 
their support. Espaliers may be very conveniently 
and cheaply made of strong iron wire, sustained 
by upright iron or wooden posts, as in oi dinary 
wire-fences. They vary in height fioni 4 to 
about 8 feet, according to situation and the 
size of the gaiden. On the Continent they are 
often constructed horizontally or at a more or less 
oblique angle to the sun at a few feet above the 
ground; but, although their introduction in this 
form into British gardens has been recommended 
by some writers, they have only been adopted heie 
and there experimentally and with no satisfactory 
result. They have the advantage of seeming the 
fruit in a great measure from the effect of winds, 
which often shake off great part of the crop of 
standard trees whilst still unripe; and owing to 
the full exposure to sun and air excellent fruit is 
produced, although there is no reflected heat as 
from a wall, which is therefore still supeiior. 
Espaliers are veiy common in gardens in Britain, 
and add at once to the beauty and the productive- 
ness of a garden, the ground not being overshadowed 
as by standard trees, although, of course, the roots 
of the trees render it unsuitable for many crops to 
some distance on both sides of the espalier. Espa- 
liers are often used to separate flower-borders from 
plots occupied by culinary vegetables. Apples and 
pears are considered more suitable for espaliers 
than any other kinds of fruit-trees commonly culti- 
vated in Britain. The treatment is generally similar 
to that of wall trees, but the training is usually by 
horizontal branches. It is not unusual, when trees 
have become old and their branches thick and firm, 
to dispense with great part of the rails necessary in 
their earlier training. 

EsparterOf Baldomero, Duke of Vittoria, was 
bom 27th February 1792, the son of a cartwright at 
Gran&tula, in La Mancha. He was intended for the 
priesthood, but in 1808, on the invasion of Spain 
by the French, he volunteered into the Batalldn 
Sagrado ( ‘ Sacred Battalion ’ ) of students, and after 
the close of the war of independence in 1814 went 
to South America, where he fought against the 
insurgents, until Bolivar’s great victory at Ayacucho 
in 1824 put an end to the Spanish mle on the 
American continent. In 1833 he declared for the 
succession of the daughter of Ferdinand VII., 
became in 1836 general-in-chief of the army in the 
noith, viceroy of Navarre, and captain-general of 
the Basque provinces. Next year he drove the 
Carlists from before Madrid across the Ebro, 
defeated their forces at Lluchana and Burgos, and 
drove Don Carlos across the frontier into France. 
For his success Espartero was made Grandee 
of Spain and Duke of Vittoria. In 1840 the queen- 
mother Christina was compelled to resign her office 
of regent, and next year Espartero was appointed 
by the Cortes to supply her place until the queen 
(Isabella) should have reached her majority. He 
guided the helm of the state through socialist 
and Carlist troubles with energy, firmness, and 
ability, until a combination of the Republicans 
and the Moderados brought about his fall in 1843- 


442 


ESPARTO 


ESPINEL 


He resided for four j^ears in England, then, returning 
to Spain, lived quietly at Logrono from 1847 till 
1854, when they again called Espartero to the head 
of the government. Eor two years he conducted 
the affairs of the nation ; hut in 1356 was supplanted 
hy O’Donnell, and in 1857 resigned his dignity 
as senator. After the revolution of 1868, which 
resulted in the expulsion of Queen Isabella, Espar- 
tero gave his full and hearty support to the pro- 
visional government, though he took no part in 
their proceedings. In 1870 his name was put 
forwaid for the throne of Spain ; but he soon with- 
drew it, and in 1875 tendered liis adhesion to Alfonso. 
He died at Logrono, 9th January 1879. There is 
an elaborate Life by Florez (Madiid, 1843-45). 

Esparto [Siwa tenamssima), a grass nearly 
allied to the well-known and beautuul Feather- 
grass (q.v.), a native of the south of Europe 
(especially Spain, between Alicante and Malaga) 
and North Africa (between Oran and Tripoli). 

From very ancient 
times it was used on 
both sides of the 
Mediterranean for 
the making of car- 
pets, sandals, ropes, 
baskets, nets, and 
sacks, and as a sub- 
stitute for horse- 
hair; but its chief 
application is now 
as a material in 
paper -making (see 
Paper). The grass 
grows wild, re- 
quires little rain, 
and is pulled once a 
year ; but two crops 
are taken in some 
parts of Spain, where 
it has also been the 
practice to pluck, 
not cut, the plant. 
It covers large areas 
from the seashore 
up to a considerable 
attitude, and accus- 
toms itself to the 
poorest rocky and 
Esparto Grass sandy soils. Some 

{SUpa tmacmiTfia), species of Stipa are 

valued as fodder in 
the drier parts of the United States, though the 
rii)e awns are apt to be troublesome to stock. 

The name esparto, the Spanish form of the Latin 
Spartum, as well as the Arabic name hal^a now 
naturalised in French, is also applied, especially in 
Tunis and Tripoli, to another somewhat similar and 
related grass, Lygmm Spartnm, more accurately 
known, however, in French as Alhardine and in 
Arabic as Semioc. A third grass, also of similar 
habit, uses, and distribution, is the Byss (Ampelo- 
desmos tenax). In Egypt the name half a is applied 
to Eragrostis cynosuroides. 

Esperanto. Among the numerous attempts 
which have been made during the past 300 years 
to establish an intei national or universal language, 
the greatest measure of success has attached to 
tlm project of Dr L. L. Zamenhof, author of 
* Esperanto,’ a language which seems likely to 
realise in great part the hopes of its inventor. The 
reason of the success of Esperanto, after the failure 
of so many atternpts, lies in the soundness of the 
principles on which it is compiled, w'hich may be 
summarised in the words, simplicity and inter- 
nationality. Nearly every element in Esperanto 
IS drawn from the natural languages, and the roots 
are so chosen that a great majority of them are 



common to several of the principal languages of 
Europe ; on the other hand, grammar and phonetics 
are reduced to the simplest and easiest foini 

The foundation of the language consists of some 
2000 loots, about 30 affixes ( which aie also regaided 
as independent roots), and 16 grammatical teimiua- 
tioTis. The affixes aie so chosen as to allow a great 
reduction in the numbei of necessary roots ; for 
example, the prelix ‘ mal- ’ which reverses the mean- 
ing or a root, has a gieat effect in i educing the 
vocabulary ( malgmnda^ small ; malfidi, mistrust ; 
mcdofte, seldom ). They can be used in conjunction 
with any roots as required, and on the agglutina- 
tive principle, producing such words as en-ir-ej~o, 
place of entiance; mal-jun<d-in~o^ old woman. 
All nouns end in -o, adjectives in -a, derived ad- 
verbs in -e (amo, love ; ama, loving ; ame, lovingly). 
Nouns and adjectives take -n tor the objective 
case, -j (pronounced y) for the plural. The veib 
has 11 forms, including six paiticiples. 

The vowels are reducecf to five, aeiou, pio- 
nounced approximately as in father, veiy, pique, 
glory, rule. Consonant sounds are rather plentiful, 
as they include practically all those found in Eng* 
lisli, except th, ah, and include Scots ch (loc/i) in 
addition. Six of them are represented by accented 
letters, 6 h g } § ft. E vei y letter has one sound, which 
is, so far as is practicable, invariable, and there are 
no digraphs. 

In addition to the fundamental roots, the lan- 
guage includes all such words as telephone, photo- 
graph, which aie already international, and a 
number of roots which have giadually been intro- 
duced in the couise of everyday use. Scientific 
terms, for the most part, are already international, 
and only need adapting to the esperanto phonetic 
system. The result is a language of lemarkable 
richness and flexibility, as well as of extreme sim- 
plicity and legularity. The following are simple 
examples : 

1. La instru-isto mal-permes-is la uzon de tin 

The iiistruct-or dis-allow-ed the use of that 

dangera gaso. 
dangerous gas. 

2. For esti sukcesa politikisto, oni ne devas 

To be a successful politician, one must not 

esti timema. 
be timorous. 

Esperanto was first published by its author, at 
the age of twenty-eight, in the year 1887, and its 
nucleus has remained practically unaltered since 
that date. The author, whose purpose was pmely 
idealistic, gave up all light to personal piofit from 
his invention ; but his constant advice and strenuous 
woik guided its development along conservative 
lines until his death in 1918. 

Espeianto has proved itself capable of fulfilling 
the puiposes for which it was designed, as it is 
used by a laige and increasing number of persons 
for practical purposes, whether for commerce, study,, 
or recreation. Its practical usefulness as a spoken 
language has been amply shown at the many con- 
gresses which have been held, representing some 
thirty nationalities. It also has a growing litera- 
ture, of which the most important part consists of 
translations. Those of Dr Zamenhof himself, con- 
sisting of classical prose or poetical works from six 
languages, aie the best known. Its headquaiteis 
are in Geneva. 

See K. J. Lloyd, The Esperanto Language ; B. E. Long, 
The PuLssinq of Bahel; Major-General G. Cox, Granmar 
and Commentary, 

Espinasse. See Lesfinasse. 

Espinely Vicente db (1551-1624), poet and 
musician, was born at Honda in Granada, studied 
at Salamanca, and as a soldier in Flanders met 
with some of the adventures related in his Vida y 
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A Venturas del Escudero Ma^'cos de Ohregon ( 1618 ; 
tians. 1816), largely di awn upon by Lesage (q^.v.). 
Taking holy ordeis, he became — nonunally — 
chaplain to a liospital. His poems are chiefly 
hiics. 

£ Spirit O Santo, a small maritime state of 
Brazil, lying immediately to the north of the state 
of Bio de Janeiro. Aiea, 17,000 sq. m. ; pop. 210,000. 
The surface is mostly flat and swampy, the climate 
moist and hot, and the vegetation luxuiiant. 
Espiritu Santo. See New Hebrides. 

Espy, James Pollard, meteorologist, born in 
Pennsylvania in 1785, for a time practised law and 
taught classics. His theory of Storms (q.v.) was 
embodied in the Philosophy of Stoi'nis (1841). 
Appointed in 1843 to the Washington obseivatory, 
Espy there laid the basis of the Weather Bureau. 
He died 24th January 1860. 

EsOfllimalt, a port at the south end of Van- 
couver Island, on Juan de Fuca Stiait, 3 miles fiom 
Victoria (q.v.). It has a magnificent harbour, is 
a Canadian naval station, and is strongly fortified. 
Pop. 5000. 

Esquimaux. See Eskimo. 

Esquire (Old Fr. escmer, *a shield-bearer*), 
originally the shield -beaier or armour- beaier of 
a knight. A knight fully equipped was in the 
days of chivalry attended by two esquiies, whose 
spurs were of silver, not of gold, like the knight’s. 
And when the sovereign created esquires, silver 
spurs were placed on their ‘heels, and collais of SS 
lound their necks. Blackstone quotes with ap- 
proval Camden’s definition of four classes of 
esquiies : (1) ‘The eldest sons of knights, and their 
eldest sons in perpetual succession, ( 2 ) The eldest 
sons of younger sons of peers, and their eldest 
sons in like perpetual succession. (3) Esquires 
created by the king’s letters -patent or other in- 
vestiture, and theii eldest sons. (4) Esquires by 
vii tue of their offices, as justices of the peace, and 
otheis who bear any office of trust under the 
crown.’ To these Blackstone added the esquires 
of Knights of the Bath, no longer appointed. 
Camden’s third class no longer exists. Christian, 
in his notes to Blackstone, would limit the holders 
of ‘ offices of trust under the crown ’ to those who 
are styled esquires by the king in their commis- 
sions, and he remarks Blackstone’s omission of 
barristers, who have been held by law to be esquires 
by office. In common usage the designation of 
esquire is very widely and very loosely applied. 

Esquirol, Jean Etienne Dominique (1772- 
1840), bom at Toulouse, was appointed physician 
to the Salp^trihre at Paris in 1811. He lectured 
and wrote on the diseases of the brain and their I 
cures, and in 1825 he became first physician to the 
Matson des Ahinis, while managing his private 
asylum at Oharenton. His influence on the treat- 
ment of the insane was very powerful for good. 

Esquiros, Henri Alphonse, a French poet 
and politician, was born at Paris, 24th May 1814. 
At twenty he made his ddbut with a volume of 
poems, which was followed by two romances, Le 
Magicien (1837) and Charlotte Corday (1840). His 
Evangile du Petiple (1840), a democratic commen- 
tary on the life of Jesus, cost him eight months’ 
imprisonment and a fine of 500 francs, but gave 
him leisure and inspiration for his Chants d'un 
Prisonni&r. His Vierges Folles, Vterges Martyres, 
and Vierges Sages (1841-42) showed further his 
socialistic sympathies. After the revolution of 
Februaiy 1848, Esquiros was elected a member of 
the Legislative Assembly, but the conp d'itat of 
1851 drove him to England, where he gathered the 
materials for his English at Home, Cornwall and its 
Coasts, and Beligious Ltfe %n England, Permitted 


by the anine««ty of Napoleon III. to return to 
France, he engaged in administration and in 
politics, but died at Marseilles, 12th May 1876. 

Essad^ Albanian chief, born about 1875 at El 
Bassan, was sprung from the house of Toptani, 
a family of poweiful, semi-independent chiefs. 
Essad was througiiout life consistent only in his 
desire for power, the rulership of Albania being his 
dearest aim. Having enriched himself and become 
a pasha in the political service of Abdul Hamid, he 
later turned firm supporter of the Young Turks, 
until the Albanian revolt assured him that his 
continued adhesion was haidly likely to further 
his ends. In the war of 1912 he championed the 
Turkish cause, occupied Scutari, but later relin- 
quished it by stealth to Montenegro, on condition 
of subsequent recognition as ruler of a small 
central Albanian state. But the Albanians, mind- 
ful of Essad as exploiter and trimmer, unhesitat- 
ingly rejected his rule. Essad first supported 
William of Wied, but later openly and covertly 
opposed him. During the Great War he placed 
with piescience his stake on the Allies, and on 
the departure of the Piince of Wied, he ruled for 
a time in Durazzo and Central Albania ; to the 
Serbians and Montenegrins, in theii retieat before 
the Austiian advance, he lent his aid ; and later, 
when not absent in Paris as president of the 
Albanian delegation, commanded troops in Salonika 
and elsewhere on the Eastern front. On the con- 
clusion of peace he contrived that a self-styled 
National Assembly should proclaim him king of 
Albania, but appiehension at the prospect led to 
his assassination in Paris at the hand of an Albanian 
nationalist, 13th June 1920. 

‘Essays and Reviews,’ the title of a remark- 
able volume published in 1860, containing the 
following seven papers : ( 1 ) ‘ The Education of the 
World,* by Dr Teinple; (2) ‘Bunsen’s Biblical 
Researches,’ by Dr Rowland Williams; (3) ‘On 
the Study of the Evidences of Christianity,’ by 
Professor Baden Powell; (4) ‘The National 
Church,’ by H. B. Wilson; (5) ‘The Mosaic 
Cosmogony,’ by C. W. Goodwin; (6) ‘Tendencies 
of Religious Thought in England, 1688-1750,’ by 
Mark Pattison ; (7) ‘The Interpretation of Scrip- 
ture,’ by Professor B. Jowett. All the writers, ex- 
cept Mr Goodwin, were clergymen of the Church of 
England, and their work, which was censured for its 
heterodox views by nearly all the bishops, and for- 
mally condemned by convocation in 1864, caused 
muon excitement and controversy. Dr Williams 
and Mr Wilson were sentenced by the ecclesiastical 
courts to suspension for a year, but on appeal the 
sentence was reversed by the Privy-council; and 
Dr Temple’s election to the see of Exeter in 1869* 
was also ineffectually opposed. The most import- 
ant replies to the Essays and Beviews were those 
edited oy Bishop Thomson ( afterwards Archbishop 
of York) and by Bishop Wilberforce. 

Essek (Croat. OsijeJc), the capital of Slavonia, 
on the right bank of the Drava, 12 miles above its 
confluence with the Danube, and 189 S. of Buda- 
pest by rail. The Roman Mursia, and the seat of 
a bishopric since 335 A. D., it has a prosperous trade 
in corn, live-stock, wood, &c. Pop. 40,000. 

Esscily a town in Rheinland, 22 miles by rail 
NE. of Diisseldorf, stands in the midst of a rich 
coal and iron district. It possesses numerous 
establishments for manufacturing iron, chief among 
them being the celebrated Krupp works. See 
Krupp, Cannon. Besides this great establishment 
there are also manufactures of tobacco, walking- 
sticks, and vinegar, with dye-works and breweries. 
Pop. 440,000. Although the industrial activity of 
Essen is recent, the town itself dates from the 
foundation of the Benedictine nunnery in 873. 
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The town was governed by the abbess, who had the 
rank of a princess of the empire from 1275. After 
the Peace of Luneville it was secnlaiised, and it 
became Prussian in 1803. It was united with the 
grand -duchy of Berg in 1807, but returned to 
Prussia in 1814. One of the churches of the place, 
also founded in the year 873, presents several archi- 
tectural features of interest. 

Essence (Lat. essentia, fiom esse, ‘to be^, as 
a philosophical term, the equivalent of the Greek 
ousia, was originally used in the same sense as 
Substance (q.v.). Later, substance came to be used 
for the undetermined substratum of a thing, essence 
for the qualities expressed in the definition of a 
thing ; or, as Locke put it, ‘ Essence may be taken 
for the very being of a thin^, whereby it is what 
it is.’ — In Chemistry, and in popular parlance, 
essences are solutions of the essential oils in 
alcohol, and may be prepared ( 1 ) by adding recti- 
fied spirit to the odoriferous parts of plants, or to 
the essential oils, and distilling; or (2) simply by 
adding the essential oil to the rectified spirit, and 
agitating till a uniform mixture is obtained. Thus 
the essence of lemons is merely a solution of the 
volatile oil of lemons in rectified spirit. The term 
has, however, received a wider significance, and is 
applied to any liquid possessing the properties of 
the substance of which it professes to be the essence. 
Thus essences of coffee, beef, and rennet contain 
in a concentrated form the virtues of coffee, beef, 
and rennet, and in some circumstances may be 
substituted for them. See Peeftjmery. 

Esscues {Essenoi, Essaioi), a small religious 
fraternity among the Jews, whose name and origin, 
as well as character and history, are alike involved 
in obscurity. The Essenes bore one of the most 
momentous parts in the development of Judaism. 
Christianity stands in so close connection with 
them that John the Baptist and Christ himself 
have by some been pronounced to have issued 
from their ranks ; and Islam still bears traces 
of an original connection. Josephus, Philo, Pliny, 
Eusebius, and the Fathers generally were long 
considered the sources, and the only sources, from 
which the genuine history of this fraternity could be 
deduced. Strange that for so many centuries the 
real and genuine sources— the Talmudical wiitings 
—should never have been thought of. These, 
together with Josephus and PhUo, Pliny, Makiisi, 
and Abulfaraj, better enable us to form an idea of 
the real state of this community. Exception must 
be taken to the opening statement of Josephus, 
that there were three different ‘sects’ among 
^le Jews — the Pharisees, the Sadducees, and the 
Essenes. The Sadducees were a political party, 
nothing more or less ; and the Pharisees, forming 
as they did the bulk of the nation, cannot rightly 
be called a sect. Least of all were the Essenes 
such. They were Pharisees of stronger convictions, 
and carried out the Pharisaic views with a con- 
sistency which made them ridiculous even in the 
eyes of their own mother-party. The compara- 
rively modern name of Essenes may be derived 
e^her from a Chaldee word sacha, meaning 
bathers’ or ‘baptists,’ or from asa, meaning 
healers. The Mishna, Beraitha, and Talmud 
s^ak of these advanced Pharisees in general as 
Chasidim {Assidaioi, ‘pions men’), Nazirim(‘ab- 
stinents’), and Tobl6 ShachS-rith (‘hemerobap- 

The.Nazirim, a kind of voluntary priesthood, 
enjoinmg abstinence from \rine, flesh, and other 
sensual enjoyments, had in the troublous times of 
anti-byrian aviation, and the general upheaving of 
society, found numerous adherents ; and gradually 
there sprang up a host of men calling themselves 
Nazirs for ever’ [Nazire olam), Pharisees of a 


spiritual and contemplative bias took this vow of 
Nazirship for life, and constituted themselves into 
a sort of relioious club. Levitical purity in its 
strictest and highest sen&e made them diaw closer 
and closer the innumeiable ‘fences’ w^hich the 
traditional law had erected round the Biblical la^v. 
Thus it became necessaiy, or at least expedient, 
that those among them who could break afi. ties of 
friendship and family should letire into a solitude 
not easily approachable by a stranger to their com- 
munity. Food, again, could not be prepared save 
by those of the brethren who knew and strictly 
obeyed the hyper-traditional injunctions. Their 
dress, every implement of daily use, had to be made 
under similarly stringent laws of purity. A natural 
consequence of this their exalted notion of outward 
priesthood was their general celibacy. In this 
state of voluntary isolation, trading was out of the 
question : they tilled the ground, and lived on the 
fruits of the earth. Taking their meals, and these 
of the coarsest and plainest description, in common, 
they idealised the table into an altar, and, prayer 
having been said, they remained standing silently 
round it during the repast. That they had no 
individual property follows of course, and their 
communistic motto, which the Mishna ( Aboth ) has 
preserved to us— ‘ Mine is thine, and thine is mine ’ 
— explains itself. We need not enlaige further on 
their small eccentricities —on the white linen gar- 
ment, the apron, the scoop or shovel ; they aie one 
and all signs and symbols of Levitical purity. 
Every morning they bathed, like the priests who 
ministered in the temple, in pure spring- w^ater. 
They abhorred blood as a source of impurity, and 
for this reason, probably, some of them abstained 
also from going up to the temple, where sacrifices 
were daily offered; others we find present at a 
festival in the temple (Succah, 51, 53). But these 
W’ere but outward signs of purity, stepping-stones 
to inner piety, to communion with God, which was 
only to be acquired, according to their notion, by 
solitude and an ascetic life. The belief in tte 
efficacy of the most rigid simplicity and willing self- 
sacrifice they held in common with the Phaiisees ; 
their horror of oaths, their freq^uent prayers, their 
occupation with mystical doctrine were their own. 
Untroubled by the noise of war or the strife of 
parties, leading a life divided between ablutions, 
contemplation, and prayer, despising the body and 
bodily wants— what more natural than that by 
degrees they should be led into a kind of mystical 
enthusiasm and fanaticism ? They allegorised, 
they symbolised ; and their efforts culminated in 
seeing the unseen. 

Angelology, derived from the Magi, formed a 
pi eminent feature of their creed. In course of 
time, they were looked upon by the vulgar as 
saints and workeis of miracles : they cast out 
demons, and healed the sick. Jehovah is the 
original light; from him proceed a number of, 
spirits, and at their head stands the Wisdom, or 
Logos, into which, after death, the soql is again 
absoibed. Their code of ethics was threefold — ^the 
love of God, of virtue, and of man, their scale of 
perfectibility reaching its acme in the communion 
with the Holy Spirit--i2 Hakodesh (Mishn. 
Sota, 99). In fine, mixing up, in the strangest 
manner, the most exalted and the most puerile 
notions, they became the forerunners of the Chris- 
tian Gnostics and of the Jewish Cabbalists. One 
fragment of their literature alone remains; it is 
quoted in the Talmud ( Jerusch. Berachoth) in the 
following words : ‘ It is written in the book of the 
Chasidim, If thou leavest it (the divine law) for 
one day, it will leave thee for two.’ ' 

They seem never to have numbered more than four 
thousand, including even those Nazirs or Essenes 
who remained in their own families. Their colony 
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appears to have been established chiefly near the 
Dead Sea, and ib is undoubtedly this colony which 
has served Josephus as a basis for his romantic 
Essene lepublic. But, however distant from each 
other they might be, a constant intei communica- 
tion was kept up through a body of delegates, oi 
angels ( Malachim ). As they had sprung fiom the 
Pharisees, so they again merged in tliem; the 
leiiiaiiiing part became Therapeutee, or Christians. 
Tlie Talmud leports their extinction as a separate 
community (Bechoiot, 27). 

See the Talmud, the Midrash, Josephus, Philo ; Ewald, 
Giatz, Wellhausen, Eeuss, Holtzmann, and Schurer in 
their relevant works ; Kohler in The Jewish jSncydopcedia 
(vol. V. 1903) ; Keim, Jesus of N’azara ; Lightfoot on the 
Colossians ; Zeller, who, in his Philosophic der Griechen, 
makes them indirectly influenced by non-Jewish, neo- 
Pythagorean doctrines; Lucius, Der JEssenismus (Stras- 
burg, 1881 ). 

£sse^Ui'b09 the most westerly of the great 
rivers of Biitisli Guiana, rises in the Acarai Moun- 
tains, 46 miles N. of the equator, and after a 
couiseof 620 miles enteis the Atlantic, forming an 
estuary 15 miles wide, in which lie numerous feitile 
islands. The entiance to the river is lendeied 
difficult owing to the sand and mud collected at its 
mouth; its comse, which is thiough magnificent 
forest scenery, is much broken by cataracts, and 
ib is navigable for 35 miles only. It receives a 
number of laige tiibutaries, as the Rupununi, and 
the united Cuyuni and Mazaruni ; on the Potaro, 
another affluent, is the grand Kaieteur Fall, 741 
feet in sheer descent, discovered in 1870. The 
county of Essequibo, lying to the west of the river, 
has a coast-line of about 120 miles, nearly to the 
Orinoco. For frontier disputes, see Venezuela. 

ESS6X9 a maritime county in the east of Eng- 
land, washed by the Noith Sea, and sepaiated 
from Kent by the Thames estuary, from Suffolk by 
the Stour. Measuring 57 miles from east to west, 
and 44 from north to south, it has an aiea of 1530 
sq. m. The low flat sea-board is close on 100 miles 
long, deeply indented by shallow creeks, and much 
of it fringed by the desolate salt-marshes described 
so well in Baring- Gould’s Mehalah. Inland the 
surface becomes gently undulating or even hilly, 
the piincipal eminences being Danbury Hill (317 
feet), Laindon Hill (378), and High Beech (350). 
The livers are the Thames, Stour, Lea, Stort, Colne, I 
Black water, Crouch, Roding, and Chelmer — riveis 
that sometimes flood the low-lying lands. Chiefly 
occupied by the stiff London Clay, but with chalk 
in the north-west, and crag near Harwich, Es^ex 
offers a great vaiiety of ^oil. Almost foui -fifths 
of the entire area is in cultivation ; and as Essex 
is more than most counties purely agricultuial, 
so it has suffered moie than most through agri- 
cultural depression. Near London are subuiban 
and manufacturing towns. Epping Forest (q.v.) 
is a mere remnant of the once wide woodlands, 
whose total area throughout the whole county is 
now reduced to less than 44 sq. m. Fishing is 
piosecuted, though not very actively; and the 
Colne has long been famous for its oysters. Brew- 
ing is an important industry, especially at Romfoid ; 
but outside of the metiopolitan area theie are no 
great manufactures. Since 1885 Essex has returned 
one member to parliament for each of its eight 
divisions (reaiianged in 1918). Chelmsford is the 
county town ; and other towns are Colchester, 
West and East Ham, Walthamstow, Harwich, 
Southend, Leyton, Woodford, Grays Thurrock, 
Romford, Mai don, Saffron Walden, Stratford, Bark- 
ing, Braintree, Brentwood, Coggeshall, Dunmow, 
Halstead, Harlow, Ilford, Ongar, Witham, Hai- 
wich is in daily communication with the continent. 

‘ Police London ’ extends into Essex ; hence a recent 
lapid growth of population. Pop. (1801) 227,682; 


(1841) 344,979; (1881) 576,434; (1921) 1,468,341 
Essex, named aftei the East Saxons, has little 
liistoiy apart from Colchester (q.v.) ; its battle- 
fields aie Ashingdon and Maldon. The palaces of 
Havering and Theobalds are no more ; but the 
Noi man Keep of Castle Hedingham still stands, and 
Audley End, a splendid Jacobean mansion. Old 
halls too aie plentiful , and theie are ruins of more 
than a dozen monastic houses. Essex woithies in- 
clude Tusser, John Ray, Quarles, Sydney Smith, 
and Isaac Taylor. See histoiies by Moiant (2volb- 
1768 ), Suckling ( 1845), the * Victoria History ’ ( 1903 
et seq,)y the Histoiical Monuments repoits (1921- 
23), and Gepp, Pssex Dialect Dictionary (1923). 

Essex, Earl of, a title confened in 1572 on 
Walter Deveieux (1541-76), scion of a very old 
Herefordshire house, the daring but luckless 
coloniser of Ulster. The title had been previously 
home by the Mandevilles, the Bohuns, the Bour- 
chiers (Devereux’s ancestors), and by Thomas 
Cromwell (q.v.). 

Robert Deverexjx, Walters eldest son and 
successor, was born at Netlierwood, near Brom- 
yard, on 10th November 1567, at nine was sent by 
Burghley, his guardian, to Trinity College, Cam- 
bridge, and at thirteen got his M.A. He had been 
taken to cour*t the Christmas of 1577 ; in 1580 
Leicester had become his step-father ; and under 
Leicester he first saw service in the Netherlands 
(1585-86), for his valour at Zutphen being made a 
knight-banneret. Back at court, the young gallant 
quickly won the ‘singular countenance of the 
^derly queen. In the words of his college-friend 
Bagot, ‘ when she is abroad, nobody near her but 
my L. of Essex ; and at night my Lord is at cards 
or one game or another with her, that he corneth 
not to his own lodging till birds sing in the morn- 
ing.’ There were tiffs between them, over his 
bickerings writh Raleigh, his duel with IBlount, his 
stealing off to fight in Portugal, moneys lent by 
Elizaibeth, his favouring of Puritanism, and, worst 
of all, his clandestine marriage in 1590 mth Wal- 
singham’s daughter, Sir Philip Sidney’s widows 
Ere long, however, he was once more ‘in very 
ood favour,’ and in 1591 commanded the forces 
espatched to help Henry IV. in Normandy against 
the League ; in 1593 was sworn a privy -councillor ; 
and by 1594, thanks to Bacon, who made him his 
stalking-horse, was acting as a sort of foreign secie- 
tary. His was the piincipal glory of the brilliant 
capture of Cadiz ( 1596 ) ; but his, too, largely the- 
failure next year of the ‘Islands Voyage’ (see 
Raleigh), in 1597 Essex became Earl Marshal, 
in 1598 Chancellor of Cambrid^ ; but meanwhile 
occurred his great quarrel with Elizabeth, when he 
turned his back on ner, exclaiming that her condi- 
tions were as crooked as her carcass. A box on the 
ear and ‘ Go and be hanged’ was her answer ; and, 
clapping hand to sword, Essex vowed ^ he would 
never put up with so great an indignity- They 
never were properly reconciled. His six months’ 
lord-lieutenancy of Ireland proved an utter fiasco ; 
his army of sixteen thousand dwindled to barely 
four; and, concluding a truce with the arch-rebel 
Tyrone, he hurried back to England, and buist into 
Elizabeth’s bedchamber. She received him not 
ungraciously at first ; still, imprisonment followed, 
and deprivation of all his dignities. And now he 
formed the mad plot for removing Elizabeth’s 
counsellors, in pursuance of which, on Sunday, 8th 
February 1601, he attempted vainly to raise the 
city of London. On the 19th he was found guilty 
of high-treason, on the 25th beheaded in the Tower. 
Eliz^eth signed his death-warrant reluctantly ; but 
the story of the ring, given him by the queen for 
a safeguard, but kept back by the Countess of 
Nottingham, is an invention of fifty years after- 
wards. A patron of letters, Essex was himself a 
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sonneteer; and Coopei’s Athence Cantahrigienses 
(1861) gives a longish list of his wiitings. See 
the authorities cited there and in our ai tides 
Bacon and Elizabeth. 

Robeet Dkvereux, eldest son of the preceding, 
>vas horn in January 1591, and in 1604, soon after 
James I.’s accession, was restored in blood as third 
Earl of Essex. When just fifteen he was inairied 
to a daughter of the Earl of Suffolk, but duiing his 
two years’ travels on the Continent (1607-9) she 
and Carr fell in love, and on getting a divorce she 
married him (1613). See OvERBURY. Essex’s own 
second mariiage (1631) was almost as unhappy 
as the first. Faom 1626 he had attached himself to 
the populai party, and the Long Parliament bi ought 
him to the front; in July 1642, withstanding all 
Chailes’s blandishments, he leceived the command 
of the parliamentary army. A dull, worthy soul, a 
sti iking contrast to his biilliant sire, he was brave 
enough personally, but a very poor general ; and to 
his hesitancy and inactivity the prolongation of the 
war was laigdy due. The drawn battle of Edge- 
hill, the captuie of Reading, and the relief of 
Gloucester were followed by his blundering mai ch 
into Cornwall, whence he himself fled by sea. On 
2d April 1646 he resigned the command, and on 
14th September he died. The title died with him ; 
but in 1661 it was levived in favour of Arthur, 
second Loid Capel (1631-83). See 'works cited at 
Charles I., and Walter Bourchier Deveieux’s 
Lives of the Devereiix, Earls of Essex (1853). 

£sslill^eil 9 a manufacturing town of Wiirttem- 
berg, on the Neckar, in the centre of a pleasing and 
feitile district, 9 miles by rail ESE. of Stuttgart. 
It consists of the inner town, which retains much 
of its old walls and towers, and of seveial subuibs, 
embosomed in gardens and vin^ards. The chief 
buildings are the old citadel, the Liebfrauen Church 
(1440)— a splendid Gothic edifice, with a beautiful 
spire 246 feet high— the old (1430) town-house, and 
the new (1742). It has the greatest machine-shops 
in the state, a lithographic establishment, and 
manufactures of a wine called Esslingen cham- 
pagne, of woollens, of cotton and woollen yarns, 
lackered iron, silver-plate, and tin wares, with a 
good trade in wine and fruit. Pop. ( 1875) 19,602 ; 
^919) 37,814. Esslingen was founded in the 8th 
century, and received in 1209 the rights of a free 
city of the German empire. During the 15th 
century it was engaged in a bitter contest with 
the counts and dukes of Wurttemberg. In 1802 
the town, with its territoiy, was assigned to the 
duchy of Wiirtteraberg. 

£ssoua.ii« See Assuan. 

£stablished Church. See England 
(Church of); Scotland (Church of); State 
Religion ; Voluntaryism. 

.£staiug9 Charles Hect9r Thi&odat, Comte 
D', naval officer, was born in Auvergne in 1729, 
became brigadier in 1756, and afterwards served in 
the East Indies with Lally. In 1778, as vice- 
admiral, he sailed with sixteen vessels to co-operate 
with the colonists against the British. He captured 
St Vincent and Grenada in 1779, but his efforts on 
the mainland were uniformly unfortunate ; and in 
1780 he returned, severely wounded, to France, 
where he persuaded the ministry to send 6000 men 
to the colonists’ aid. His loyalty to the royal 
family, and specially to the queen, outweighed ms 
services to his country, and he was guillotined in 
Pans, 28th April 1794. 

Estate^ in the law of England, is the state or 
legal relation jin which a person stands to his 
property, or, m other words, the quantity of 
interest he has in it. The first division of estates 
is into legal and eq^uitable. By the former is 
signified the estate which a man has by the com- 


mon law ; by the latter, the interest 'wdiicli has 
been created by the operation of a court of equity 
(see Equity, Uses, Trust). Estates in land 
may be considered wdth reference to the quantity 
of the estate, the time of enjoyment, and the 
number of persons who may unite in the enjoy- 
ment. Under the first head, estates are either 
freehold or less than freehold. Freehold estates, 
again, are divided into freeholds of inheiitance, or 
Fees (see Fee), and freeholds not of inheritance, 
or for life. An estate for life may be for the life of 
the peison to whom it is granted, or for that of 
another person, or for moie than one life. A 
person holding an estate for the life of another is 
called tenant jpur autre me. An estate jour atitre me 
granted to a man and his heirs descends, in case 
of the death of the tenant intestate, during the 
life for which he holds to his heir. An estate 
by the courtesy of England, and an estate in 
dower, are estates for life. A conveyance by 
deed to A. B.,. without words giving him an 
estate of inheritance, makes the grantee tenant 
for life. An estate to a woman during her widow- 
hood, or to a man until the occurrence of a specified 
event, as till he receive a benefice, will be con- 
strued to be an estate for life, but the estate is 
determinable on the event happening. Tenants 
for life are entitled to take Estovers (q.v.), but 
they must not commit Waste (q.v.). The repre- 
sentatives of a tenant for life are also usually 
entitled to take the emblements on the expiry 
of the term. Estates less than freehold aie 
called also chattels real. This species of estate, 
on the death of the tenant, passes, like other 
Chattels (q.v.), to the executor, and not to the 
heir. They are divided into estates for years, 
estates at will, and estates on sufferance (see 
Leases ). Estates, with reference to the time of 
their enjoyment, may be either in possession or in 
expectancy An estate in possession comprehends 
not only an estate in the actual occupation of the 
tenant, but one from which he has been wrongfully 
ousted. In this latter case the law regards the 
rightful tenant as having the actual estate, to 
which is attached the ri^it of entry. ^ An estate 
in expectancy may be either in Reversion (q.v.) or 
Remainder (q.v.). Estates of this character form 
a large portion of the rights to land in England, 
and are the subject of some of the most subtle 
learning of the English law. With reference to 
the number of peisons entitled to the enjoyment, 
estates may be in severalty, in joint- tenancy, in 
co-parcenary, or in common. An estate in sever- 
alty is where the sole right to the estate is in a 
single person. See Co-parcenary, Land-laws, 
Real, Tenure. — For the Estate Duty as now 
levied, see Death Duties. 

£ states of the Realnit not King, Lords, and 
Commons, as is often said, but the Lords, the Cleigy 
or Spiritualty, and the Commons, which estates, 
together with the king or queen, form the parlia- 
ment of the United Kingdom of Great 'Britain and 
Ireland. ( For an apology for the common error, 
see Lister’s Life of Clarendon, vol. i. p. 190-196 ; see 
also the article Parliament. ) The ancient parlia- 
ment of Scotland consisted of the king and the 
three estates of the kingdom, by which latter was 
meant — (1) the archbishops, bishops, abbots, and 
mitred priors; (2) the barons, under which head 
were comprehended not only the nobility, but the 
commissioners of shires and stewartries ; and (3) the 
commissioners from the royal burghs. In Sir David 
Lindsay’s Satire of the Thrie Estaitis, it is before 
Spiritualitie, Temporalitie (landholders), and Bur- 
gesses that Johne the Common Weile makes his 
complaint. The expression Eowrth Estate for the 
newspapers is ascribed by Carlyle to Edmund 
Burke, who said that in the reporlSers’ gallery there 
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was a fourth estate more powerful than any of the 
other three. In France the nobles, the clergy 
and the third estate ( Uei'S itat ) remained separate 
down to 1789 ( see France ) ; in England the greater 
clergy became Lords Spiritual, the lesser clergy 
became, for political purposes, part of the Com- 
mons, and parliament was organised in two houses. 
In Sweden there were, till 1866, four estates or 
houses — ^nobles, clergy, citizens, and peasants. 

Estate Tail« See Entail. 

Es'te (ancient Ateste), a town of Italy, on the 
southern slope of the Euganean Hills, 17 miles SSW. 
of Padua. It is an old place, with a decidedly 
Lombard appearance, many of the houses being 
supported by arches. Its most interesting buildings 
are the Bocca, or castle, overhanging the to%vn, 
and a Romanesque church, surmounted by a lean- 
ing campanile. Este has some manufactures of 
porcelain and faience wares. Pop. 1 2.000. 

Es'te. one of the oldest and most illustrious fam 
ilies of Italy, possibly of Langobard origin, whose 
heads from an early date ranked as keepers of the 
maiches of upper Italy, and afterwards received 
from the emperors several districts and counties, to 
be held as fiefs of the empire. In 1097 the family 
divided into two branches, the German and Italian. 
The former was founded by Welf IV., who had 
received the investiture of the duchy of Bavaria 
from the Emperor Henry IV. in 1070. From him are 
•descended the Houses of Brunswick and Hanover, 
and consequently the sovereigns of Great Britain, 
^Iso callea Este-Guelphs (see Guelphs). The 
Italian branch was founded by Welf’s brother, Fulco j 
I. ; and for several centuries the history of the Este‘ 
family as heads of the Guelph party is interwoven 
with the destinies of the other ruling families and ! 
small republics of Northern Italy. During this 
period they first gained possession of Ferrara and 
the march of Ancona, and afterwards of Modena 
.and Reggio, and were widely celebrated as the 

S atrons of art and literature. Among the most 
lustrious members of the family was Alfonso 1. 

( died 1535 ), equally distinguished as a soldier and 
a statesman, and celebrated by all the poets of his 
time, particularly by Ariosto. His second wife was 
the notorious Lucrezia Borgia. A quarrel with the 
Popes Julius II. and Leo X. brought about the 
forfeiture of his papal fiefs, which were restored by 
Charles V. after the siege of Rome in 1527. His 
successor, Ercole II., who married Renate, daughter 
of Louis XII. of France and Anne of Brittany, 
attached himself to Charles V. His brother, a 
'dignitary of the Catholic Church, erected the 
magnificent Villa d’Este at Tivoli. The next 
prince, Alfonso II. (died 1597), would have been 
noways inferior to the preceding but for his im- 
moderate love of splendour, his inordinate ambi- 
tion, and the cruelty he displayed towards the poet 
Tasso. Rinaldo (died 1737), by his marriage with 
Charlotte of Brunswick, united the Geimaii and 
Italian houses, s^arated since i070. The male line 
of the House of Este became extinct on the death 
of Ercole III. in 1803, whose only daughter married 
the Archduke Ferdinand, third son of Francis I. of 
Austria. Their eldest son, Francis IV., by the 
treaty of 1814-15, was restored to the duchy of 
Modena, and on his mother’s death obtained the 
duchies of Massa and Carrai-a. He was succeeded 
in 1846 by his son, Francis V., who in 1859 was 
obliged to resign his territories to Victor Emmanuel. 
With the deatii of Francis V. in 1875 the Austrian 
branch also became extinct. 

Estella, an ancient city of Spain, in the 
province of Navarre, on the Ega, 27 miles SW. of 
Pamplona. Pop. 5600. Here Don Carlos was pro 
claimed king in 1833 ; and Estella was again the 
Oarlist headquarters from 1871 to 1876. 


£stepa 9 a town of Spain, 60* miles ESE. of 
Seville; pop. 8000. 

Esteponas a maritime town of Spain, 26 miles 
NNE, of Gibraltar. It supplies Gibraltar -with 
fruits and vegetables. Pop. 10,000. 

Esterhd^zy de Galantha, one of the most 
powerful families of Huiigaiy, laised in the 17th cen- 
tiuy to the rank of pnnces of the empire. The family 
divided into thiee main hianches — the Csesziiek, 
Altsohl or Zolyom, and Fiakno or Forchten&tein 
lines. Count Paul Esterhazy of Fiakn6 (1635- 
1713) served in the Austrian army with sucli 
distinction as to gain a field -maishal’s baton 
at the age of thirty, and for his successes 
against the Tuiks, anti still more foi bis suppoit 
of the House of Hapsbuig, was made a prince 
of the empiie in 1687. A descendant, Prince 
Nicholas Joseph (1714-90), is best remembered for 
his thirty years’ patronage of Haydn (q.v.). His 
grandson. Prince Nicholas IV. ( 1765-1833), founded 
the splendid collection of pictures at Vienna, and by 
this and other expenses brought his vast estates 
into sequestiation. Napoleon, in 1809, ofteied 
him the crown of Hungary. His son Piince 
Paul Anton (1786-1866), who represented the 
Austrian government at London in 1815-42, added 
greatly, by his pi ©fusion, to the burdens imposed 
on the family property. 

Esters, or Ethereal Salts (also ‘compound 
ethers ’ ), are carbon compounds formed by the union 
of acids and alcohols, as in inorganic chemistry 
the metallic salts are formed by the union of acids 
and metallic hydroxides. Thus when oi dinary 
alcohol (methyl alcohol) and strong hydrochloric 
acid are mixed and heated they combine and pro- 
duce ethyl chloride (an ester) and water. Instead 
of the acid itself its chloride may be employed. 
Esters may be saponified or hydiolysed when 
heated with water oi caustic soda solution, an 
alcohol and salt of the acid being formed. 

Esther, The Book or, contains the story of a 
great deliverance of the Jewish people in Peisia 
through the influence of Queen Esther, who had 
succeeded Vashti as the favourite wife of Ahasueius 
(Xerxes). Haman, the grand- vizier of Pei&ia at 
the time, irritated at the lefusal of the Jew 
Moidecai to pay him pioper homage, devised a plan 
for exterminating the Jewish people in Persia and 
confiscating their property. However, thiough the 
influence or Esther, Avho was a Jewess and a kins- 
woman of Mordecai, Ahasuerus was persuaded to 
repeal the edict and issue another protecting the 
Jews. Haman’s policy was reversed, and he him- 
self was hanged upon the ^llows which be had 
prepared for Mordecai. TheBook of Esther is thus 
a manifesto of Jewish patriotism, and it became so 
popular that its annual reading in the synagogue 
was one of the chief events connected -with the 
celebration of the feast of Purim. It Avas one of 
the last books to be admitted into the Jewish Bible, 
and its right to a place in the canon was questioned 
for some time. The book had less attraction for 
the Christian Church than for the Jewish people. 
It is never quoted in the New Testament, and its 
authority was often called in question — e.g. by 
Melito of Sardis, Athanasius, Gregory of Nanzl- 
anzus. Luther spoke very disparagingly about it : 
‘ Though they have this book in the canon, in my 
judgment it deserves more than all to be excluded 
from the canon.’ ‘ I am so hostile to the book that 
I i would it were not in existence, for it Judaises 
too much and hath a great deal of heathenish 
naughtiness.’ These criticisms are largely due to 
the absence from the book of any definite religious 
teaching. The name of God is never once men- 
tioned, though the king of Persia is referred to no 
less than 187 times. Modern criticism is disposed 



448 


ESTHONIA 


ESTOPPEL 


to q^uestion the historicity of the narrative, and 
regard it as a romance or religious novel, like the 
book of Judith in the Apocrypha, which in some 
le&pects it very closely resembles. Theie is abso- 
lufcely no corroboration of the story to be found in 
any other accounts of Xerxes or of the Jewish 
people in Persia. If the drama of Esther were 
historical fact, there would have been some refer- 
ence bo the heroine in Chronicles, or Ezra, or Daniel, 
or Ecclesiasbicus, or Philo. The complete silence 
of our other authorities is inexplicable on the 
assumption that the narrative rests upon any basis 
of fact. The narrative too contains many intrinsic 
improbabilities, and is often at fault in its deseiip- 
tion of Per&ian customs and political oiganisation. 
Attempts have been made by some modern scholais 
to prove that the story of Esther had a mytho- 
logical origin, and Haman and Vashti were oiigin- 
ally Elamite deities, Mordecai repiesents Marduk, 
and Esther, Istar, the principal deities of the Baby- 
lonians. Thus Vashti and Haman on the one side, 
Moidecai and Esther on the other, represent the 
antagonism between the gods of Elam and the gods 
of Babylon, There is no agreement among scholars 
as to the exact date at which the book of Esther 
was written, but the prevailing opinion is that it 
belongs to the Gieek period. The Septuagint ver- 
sion of the book contains lengthy additions — some 
107 verses in all — which amplify the narrative, and 
add the religious and theological touches which are 
absent from the original work. These additions 
are included in the Apocrypha, and an anno- 
tated edition of them appears in the Oxford 
Apooi'ifpha and Pseitdepigrapha (1913), vol. i. 
pp 665-684. 

See Hastings's Bible Dictionary and Encyclopoedia 
Biblica ; Sayce, Ezra^ Helieniiah, and Esther ; commen- 
taues in Century Bible and Cambridge Bible. 

£stllO]lia 9 a republic formed in 1919 out of the 
Russian province of Esthonia and the northern 
half of Livonia, is bounded on the north by the 
Gulf of Finland, on the east by Russia and lakes 
Peipus and Pskoff, on the south by Lettland (Latvia), 
and on the west by the Baltic. It includes Oesel, 
Da»(5, and other islands. About a fifth of the 
surface is covered with forests, moors, and small 
lakes, the lest being arable. The Narva, holding 
much power in its rapids, is the principal river, 
other rivers, though numerous, being mostly small 
and sluggish. Along the northern coast are rich 
deposits of oil-shale. The climate is variable, with 
extremes of heat and cold. The Esthonians are 
well educated, and there is a university at Doipat 
(q.v.). The country holds an important place in 
the transit trade with Russia. Imports are coal, 
raw wool and cotton, metals, machinery, leather, 
oils, chemicals ; exports, dairy produce, live-stock, 
liax, linseed, cement, timber, paper, potatoes. 
Agriculture is the chief occupation, the principal 
crops being rye, oats, barley, flax, and potatoes. 
The coastal waters are rich in fish, especially 
anchovies. Much brandy is made, and some cotton 
spun and wool woven. The capital is Tallinn or 
Reval (q.v.), the principal port. Area, 18,000 sq. 
m. ; pop. 1,250,000. Tlie population consists of 
Esths, who constitute the peasantry, and are a race 
akin to the Finns, and of Esthlanders, a mixed 
people in which the German element strongly 
]5i*edomiiiates ; there are insignificant German, 
Swedish, and Russian minorities. German was 
the official language and the language of the edu- 
cated classes prior to 1887, when Russian, displaced 
by Esthonian in 1918, became the official language. 
In spite of six centurie.s of subjection to German 
and Russian rule, the Esths have preserved their 
national characteristics almost unaltered — lan- 
guage, custorns, clothing, dwelling, physical attri- 
butes. There We two principal disdects, Dorpat and 


Reval Esthonian. The people have a well-supported 
newspaper pre^s, and tneir literature includes ex- 
cellent national songs, closely resembling those of 
the Kalevcda. See Neuss, Esthnische Volkdieder 
(Reval, 1850-52, and St Petersburg, 1854) ; Kalewi 
Foeg, edited by Kieutzwald (Doipat, 1857) ; and 
Jaimsen's Estiusche Marchen ( 1881-88 ). In i eligion 
they aie mostly Lutherans; superstitious beliefs 
are widely prevalent. Esthonia was conqueied by 
Waldemar II. of Denmaik in 1219 ; but in 1346 it 
was sold to the Teutonic Knights, and incorporated 
with Livonia. From 1561 it belonged to Sweden, 
until, seized by Peter the Great in 1710, it was 
definitively united to his dominions in 1721. la 
1917, on the fiist outbreak of i evolution in Russia, 
it virtually became a federal state in a Russian 
confederation. Overrun thereafter by Germans 
and by Russian Reds, and piofoundly distiustful of 
the Whites, Esthonia neveitheless declared (1918) 
and vindicated her independence. A tempoiary 
coalition government undei Konstantin Pats was 
established in 1917. The invadeis weie diiven 
out. A Constituent Assembly met in 1919 ; a le- 
public was formally proclaimed ; the great estates 
weie broken up ; and in 1920 peace was made with 
Russia. 

Esthwaite Water, a lake in the extieme 
north of Lancashire, 9^ miles W. by N. of Kendal, 
between Windermere, into which it drains, and 
Coniston Water; 217 feet above the level of the 
sea, it is about 1^ mile long by ^ mile wide, and 
has a maximum depth of 80 feet. It is associated 
with Wordsworth’s schooldays at Hawkshead. 

Estienne* See Stephens. 

Estoil^ or Star, in Heraldry, is distinguished 
from the Mullet by having six waved points, while 
the latter consists of five plain points. 

Estoppel, a conclusive admission, which cannot 
be denied or conti overted by the paity whom it 
affects. Coke says that it is so called ‘ because a 
man’s own act or acceptance stoppeth or closeth up 
his mouth to allege or plead the truth.’ Estoppels 
are usually divided into three kinds — (1) By matter 
of recoid, wheie any judgment has been given in a 
court of record, the parties to the suit are estopped 
from afterwaids alleging such matteis as would be 
contradictory to the record. Where the judgment 
is wrongfully signed, the remedy is to apply to the 
court to set it aside. (2) By matter in writing. 
Tims, a party who has executed a deed will be 
precluded from afterwards denying, in any action 
brought upon that instiument, the fact of which it 
is evidence. ( 3 ) By matter in pays, as by accept- 
ance of an estate, where, e.g., a tenant cannot 
dispute his landlord’s title, or, a licensee of a patent 
is estopped from denying the patentee’s right to the 
patent. Besides these, some other modern rules 
are referred to the doctrine of estoppel. Where a 
man’s misrepresentation or negligence induces in 
another a belief in the existence of a certain state 
of facts, and action is taken upon that belief, the 
person guilty of misrepresentation or negligence is 
estopped or barred from denying the existence of 
that state of facts. Thus, the acceptor of a bill of 
exchange is barred from denying the handwriting 
of the drawer ; and, where a person draws a cheque 
in so careless a way that the amount may be easily 
changed, he is estopped by his own negligence from 
suing his banker for paying any so increased 
amount. There is, further, equitable estoppel, or 
estoppel by acquiescence, where a person, by tacitly 
representing his own position to be more favourable 
to another than it is, has induced that other to act 
on the belief that the representation is true. The 
doctrine of estoppel prevails in America as well as 
in England. In Scotland, also, the same principle 
is recognised, under the name of Personal Excep- 
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tion (q.v.). See Bigelow’s treatise ; Everest and 
Strode ; and the aiticle in vol. xiij. of Lord Hals- 
bury’s Laws of England. 

Esto'ver# the right which a tenant has to take 
a reasonable portion of the wood on an estate 
for certain definite purposes. Estovers, or hotes 
(Saxon), are of three lands— housebote, which is 
twofold — viz. estoveriv/m csdificandi et ardendi^ a 
right to wood for fuel and repairs of the house ; 
ploughbote, estoverium arandi, wood for repairing 
mstruments of husbandry; and haybote, estoverium 
claudendi, wood for repairing hedges and fences. 

Estrays* See Pound. 

Estreat (Lat. extraetum), in English law,^ a 
true extract copy or note of some original writing 
or record, and specially of fines or amercements, as 
entered in the rolls of a court, to be levied by 
bailiffs or other officers. When, however, it is 
applied to a Recognisance (q.v.), it signifies that 
the recognisance itself is estreated for execution. 
If the condition of a recognisance be broken, the 
recognisance is forfeited ; and on its being estreated 
the parties become debtors to the crown for the 
sums in which they are bound. 

Estr^es, Gabeielle d’, mistress of Henry 
IV. of France, was born about 1571. She had 
already parted with her virtue before she became 
acquainted with Henry, in 1590. For the sake of 
appearances, she was married to a gentleman of 
Picaidy, named Liancourt, from whom, however, 
she soon separated. The kin^ was so fond of her 
that, in spite of the opposition of Sully, he was 
about to divorce his consort, Marguerite de Valois, 
in Older to marry Mme. de Liancourt, when the 
latter died suddenly at Paris on 10th ApiU 1599. 

Estremadu^ra^ a district of Spain, lying 
between Portugal and New Castile, and watered 
by the Tagus and the Guadiana. It is bounded on 
the N. by Leon, on the S, by Andalusia, and 
since 1833 has been divided into the two provinces 
of Badaj oz (q.v.) and Cdceres (q.v.). Area, 16,700 
so. m. ; population, 1,000,000. Like the New Cas- 
tilians, the inhabitants piesent a mixtuie of Moz- 
arabic and Spanish blood, but are still graver and 
more taciturn than the former. The lower classes 
are rough and uncivilised, but honest and hospit- 
able, modest, good-tempered, and brave. 

Estremadura, a coast -province of Portugal, 
south of Beira, with an area of 6900 sq. m., divided 
into nearly equal portions by the river Tagus. The 
northern section is mountainous, with bare but 
picturesque continuations of the Castilian ranges ; 
south of the river and along parts of the coast the 
country is hilly and better wooded. Many dis* 
tricts aie extremely feitile, others utterly barren ; 
scarcely half the pi-ovince is under cultivation, but 
in the most favoured localities all the vegetation of 
middle and southern Europe flourishes. The silk- 
culture has greatly increased of late years ; manu- 
factures are confined to Lisbon, and this city, with 
Setubal, monopolises also nearly all the trade. 
Sea-salt, soda, and fruits are the chief exports. 
The other principal products of the country are 
wine, oil, corn, and cork; but even the sandy 
plains are covered with cistus, rosemary, myrtles, 
and other flowering and fragrant plants. It has now 
been divided into the administrative districts of 
Lisbon, Leiria, and Santarem. Pop. 1,550,000. 

EstremoZy a town of Portu^l in the province 
of Alemteio, 23 miles NE. of Evora. It is built 
round the base of a hill which is crowned by a once 
formidable castle, erected in 1360. Estremoz is 
famous for its jars of red porous earthenware for 
keeping water cool. Pop. 8000. 

Eszek« See Essek. 
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Etah, an Eskimo settlement on the north-west 
coast of Greenland, Prudhoe Land, on Smith Sound. 

Etahs a town and district of British India, in 
the Agra division of the United Provinces. Pop. of 
town, 9000. The district (area, 1737 sq. m. ; pop. 
900,000) consists principally of an alluvial plateau, 
dipping down on the east to the valley of the 
Ganges. There is a consideiable export trade, and 
indigo and cotton -pi essing factories. The district, 
which came to Britain in 1801, was early the seat 
of a primitive Aryan civilisation ; during the mutiny 
of 1857 it was the scene of serious disturbances. 

EtailipeS 9 a town in the French department of 
Seine-et-Oise, 35 miles SSW. of Paris by rail. An 
ancient place, with a street 4 miles long, it has a 
fragment of a royal castle, the * Tour de Guinette ’ 
[circa 1160), three interesting churches, a statue of 
the naturalist Geoffroy Saint-Hilaire, a mediaeval 
h6tel-de-ville, large flour-mills, market-gaidens, 
&c^ Pop. 10,000. 

iltang (Lat. stagnum) is the name given 
[Etangs saUs) to large lagoons along the French 
coast, frequently salt, and generally communicat- 
ing with the sea by channels. See Berre. 

EtapleS) a small French port and watering- 
place in Pas-de-Calais, 15 miles S. of Boulogne. 
Peace with England was made there in 1492. 

Eta'vrali 9 a town of the Doab, picturesquely 
situated among the ravines near the left bank of 
the Jumna, about 70 miles SE. of Agra, is on the 
East Indian Railway, and at the junction of the 
Agi*a-Mainpuri ancf Gwalior -Farukhabad loads. 
Half-hidden among trees, the town contains some 
handsome streets, and cames on a considerable 
trade. A native cloth, horn combs, and sweet- 
meats are manufactured. Close by are some 
famous Hindu places of worship, and the ghats^ or 
flights of stairs leading to the river for the purpose 
of ritual ablution, are lined with handsome shiines. 
The population is about 45,000. — The district of 
Etawah, lying entirely in the Gangetic plain, and 
almost exclusively within the Doah, has an area 
of 1700 sq. m., and a population of some 760,000, 
nearly all Hindus. 

Etching. See Engraving. 

Etchmiadzin. See Echmiadzin. 

Eternal Punishment. See Hell, Condi- 
tional Immortality, Universalism. 

£thane 9 CHs’CHg, a gaseous compound of 
carbon and hydrogen, colourless, odourless, and 
burning with a pale flame. Nearly insoluble in 
water, it is considerably more soluble in alcohol. 
A mixture of ethane and air is highly explosive. 

Ethelbert9 king of Kent, and third in direct 
descent from Hengist, was born in 552, and suc- 
ceeded to the throne about the ninth year of his 
age In a contest with Ceawlin, king of Wessex, 
in 568, he was defeated at Wibbandune, now Wim- 
bledon, in Surrey. About the year 590, however, 
the hegemony of Kent over England south of the 
Humber was established. The most important 
events of his reign were his own conversion to 
Christianity, and the formal introduction of that 
leligion into his kingdom, by St Augustine in 597. 
Ethelbert was also the author of the first written 
English laws, the collection called Dooms by Bede, 
‘which he established with the consent of his 
Witan in the days of St Augustine.’ Ethelbert 
died in 616. 

Etheldred[a9 St (properly iETHELTHRYTH), 
daughter of a king of East Anglia, was bom about 
630. Her second husband was Oswy, king of North- 
umbria. To escape, however, from the married state 
she withdrew first to the monastery founded by her 
aunt, Ebha, on Sb Abb’s Head, and then to the Isle 
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of Ely (q.v.), where, in 673, she herself founded a 
monastic house. She died on 23d June 679, and 
was canonised, her festival falling on 17th October, 
the day of the translation of her body to its shrine 
in 695. Her name was popularly abbreviated or 
corrupted into St Audrey ; and at a fair in the Isle 
of Ely, a common kind of lace was sold, which came 
to be known as St Audrey’s lace. Hence tawdry ^ 
applied to any kind of frippery. 

Ethelred I«9 elder brother and predecessor of 
Alfred the Great, was king of Wessex and Kent 
from 866 till his death on 23d April 871, shortly 
after his great victory over the Danes at -Esces- 
dune or Ashdown, a victory supposed to be com- 
memorated by the White Horse (q.v.). — Ethelred 
II., the ‘Unready,’ was only seven at the death of 
his father. King Edgar, and ten when in 978 the 
murder of his half-brother, Edward the Martyr, 
placed him on the English throne, and brought 
about Dunstan’s fall. From boyhood he was 
swayed by unworthy and traitorous favourites, and 
his reign, ‘the worst,’ says Freeman, ‘and most 
shameful in our annals,’ was a series of raids and 
invasions by the Northmen, and endeavouis to 
buy them off with ever-increasing bribes. Still, 
‘Unready,’ his nickname, stands for ‘redeless,’ 
deficient in counsel ; of misplaced energy he had 
more than enough. This showed itself in his 
treacherous massacre of the Danish settlers on St 
Brice’s Day (13th November), 1002, a crime that 
was punished by fierce invasions, until in 1014 he 
was forced to take refuge in Normandy. In 1002 
he had manned Duke Richard’s daughter, Emma ; 
the marriage was fraught with important con- 
sequences, as the earliest link between England 
and Normandy. Sweyn’s death soon allowed his 
recall, but on 23d April 1016 he himself died in 
London. He was succeeded by Edmund Ironside, 
third of seven sons W a first marriage ; by Emma 
he was the father of Edward the Confessor. 

EtbeiTt or Ether. Many physical phenomena 
are supposed to be due to the propagation of a state 
of stress or motion through a medium filling all 
space. Such a medium is called an ether. The 
theory of propagation through an ether is the exact 
opposite of the theory of direct action at a distance. 
Newton said that it was inconceivable to him that 
any one who was capable of thinking correctly in 
such matters could admit that direct action at a 
distance was possible. He suggested that Gravita- 
tion (q-v.) might be due to diminution of pressure 
in a fluid filling space in the neighbourhood of 
material bodies. Lord Kelvin demonstrated that 
this diminution of pressure would be accounted for 
if we suppose that each particle of matter is a 
source at which an incompressible fluid is being 
constantly created^ at a rate proportional to the 
mass of the paiticle, the fluid being also con- 
stantly annihilated at an infinite distance. Or, 
conversely, we might suppose that the fluid is 
created at infinity, and absorbed and annihilated 
at each particle, at a rate proportional to its mass. 
In either case the motion of the fluid would be 
^eatest in the neighbourhood of material bodies ; 
but it is a known fact in hydrodynamics that, in a 
fluid, the pressure is least where the speed of 
motion is greatest. Thus the state of stress assumed 
by Newton would be accounted for. 

Light and the so-called radiant heat are supposed 
to consist in waves of transverse vibrations which 
are propagated, through the ether. Indeed, the 
phenomena of interference (see Light) cannot be 
explained in any other way. Similarly, electric 
and magnetic effects are supposed to be due to 
the propagation of some state of stress through 
an ether. But it would be utterly unscientific 
to fill space over and over again with a new 


medium foi eveiy special phenomenon which lias 
to be explained in this way, and it seems prob- 
able that one medium can explain all. Maxwell 
assumed the existence of, and investigated the 
state of stress in, a medium through which electro- 
magnetic action is propagated. The equations 
which he obtained are identical in form with those 
of wave motion in an elastic solid, and the late 
of propagation of an undulation is, in his theoiy, 
numerically equal to the ratio of the electro- 
magnetic and electrostatic units. This ratio is 
found by experiment to be numerically equal to the 
speed of propagation of light. Thus the medium 
which Maxwell assumed in order to explain electro- 
dynamic phenomena is identical, in his electro- 
magnetic theory of light, with the luminiferous 
medium ; and the theoiy gives an explanation of 
reflection, refraction (single and double), and 
various other phenomena. Confirmation of the 
theory has been given by the experiments of Hertz 
and others, which prove the existence of these 
electro-magnetic undulations, and show that they 
have properties identical with those of light. See 
Electricity, and Light. 

In some respects the ether resembles an elastic 
solid ; but in order to account for the immense 
rapidity of its vibrations when radiation passes 
through it, its rigidity must be excessively large 
compared with its density. It may be asked how, 
if this be so, the earth can move through the ether 
at the rate of nearly a million miles per day. But, 
as Stokes pointed out, if we consider that shoemakei’s 
wax is so brittle that it splinters by a hammer, 
and that it yet flows slowly like a liquid into the 
crevices of a vessel in which it is placed, and that 
bullets sink slowly down through it, and corks 
float slowly up through it, the motion of the eaith 
through the ether does not seem so incompiehen- 
sible. So it may be that the motion of planets 
through the ether is relatively much the same as 
that of a bullet moving with excessive slowness 
through the wax. Prom magnebo-optic phenomena 
it seems certain that something of the nature of 
elementary lotabion is going on in the ether. The 
elasticity above referred to must be of a lotational 

is no evidence of the existence of a con- 
densational-raref actional wave (as in the case of 
sound in air) in the ether. ^In the electro-mag- 
netic theory it is got rid of from its velocity being 
infinite. In a theory of the ether advanced by 
Kelvin, in which it is supposed to have negative 
compressibility, and to be made stable by being 
infiLnite or having rigid boundaries, the speed of 
propagation of the condensational-rarefactional 
wave is zero. The question of a contractile ether 
had been previously considered by Green, but was 
dismissed oy him with the statement (erroneous, 
as Kelvin proved) that it is essentially unstable. 
The theories of an ether of zero or positive compres- 
sibility lead to results which are inconsistent with 
experiment. On the other hand, Kelvin’s theory 
leads to the known experimental results, as also 
does the electro-magnetic theory. Larmor has 
developed a theory ( in which the elasticity is of a 
rotational type) which brings the electro-magnetic 
theory into line with recent knowledge regarding 
electricity and matter. In the theory of relativity 
the action of the ether is avoided. See Relativity. 

Ether is prepared from alcohol by the action of 
sulphuric acid. Alcohol is placed in a letort or 
still, and about an equal volume of sulphuric 
acid^ is added. Heat is at once developed by the 
mixing of the liquids, and on raising the tem- 
perature ether vapour passes over along with 
a proportion of alcohol. At the same time a 
stream of alcohol is allowed to pass into the 
still, and the heat is so regulated that a constant 
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temperatme of about 266” (130” C.) is maintained. 
When five volumes of alcohol in all have been 
added, the temperature is allowed to rise to 286” 
(141” C.), at which point impurities commence 
to pass over. The ether so obtained contains 
alcmiol, sulphurous acid, and water, and these may 
be removed oy treatment with solution of chloride 
of calcium, &c. , and subsequent redistillation. 

The chemical reactions which take place in this 
process are of great interest, and may be divided 
into two stages. (1) The sulphuric acid acts on 
alcohol, forming ethyl-sulphuric acid and water. 

SulpliTiric Acid. Alcohol. Ethyl-sulphuric Acid. Water. 

II2SO4 + C2H5OH = C2H3IISO4 -1- Il2^* 1 

(2) This acid again is acted on by alcohol, with the 
re-formation of sulphuric acid and the production 
of ether. 

Ethyl-sulphuric Acid. Alcohol. Ether. Sulphuric Acid. 

C2H5HSO4 + CoHgOH = (C2 Hs) 20 -h H2SO4. 
Erom this it will be plain that the sulphuric acid is 
restored again, and is leady to attack alcohol anew, 
so as to form more ether. This process would go 
on indefinitely, were it not that the water liberated 
in the first reaction dilutes the sulphuric acid, and 
ultimately renders it too weak for mrther action. 

Ether is a colourless, transparent, volatile liquid 
of great mobility and high refractive power, and 
possessing a fi-agrant odour and a fiery, passing to 
a cooling, taste. It has a specific gravity of -720 at 
60” (15-6” C.), and boils at 96” (35-6” C.), forming a 
vapour more than two and a half times as dense 
as air. When reduced to a temperature of - 200® F. 
(“129” C ) ether fieezes. It volatilises spontane- 
ously when placed in an unconfined position, as in 
the palm of the hand, and vaporises so quickly as 
to produce intense cold. Indeed, when water is 
covered with ether, and the latter assisted in its 
evaporation by being blown upon, it escapes so 
readily as to reduce the temperature of the water 
tb the freezing-point. It is very inflammable, 
burning with a yellow- white flame; and mixed 
with air or oxygen, it gives rise to a dangerous 
explosive mixture, and hence great care requires to 
be taken in its distillation to keep all lignts and 
fires out of the room wheie the vapours are con- 
densing. When ether is added to its own bulk of 
water, briskly agitated, and allowed to settle, the 
two liquids appear to separate again ; but it is 
found that the ether has taken up one-eighth of its 
volume of the water, whilst the latter has dissolved 
the same quantity of ether. It is readily miscible 
■svith alcohol in all proportions. Ether is one of 
the best solvents for the oils and fats, and hence is 
employed in analysis for the solution and separation 
of the oils from other organic matters, as in the 
analysis of oil-cakes, &c. It is also a good solvent 
of iodine, sulphur, phosphorus, and of strychnine 
and other alkaloids, as well as of corrosive sub- 
limate and other salts. 

Ether enters into combination with many acids, 
forming compound ethers possessing great fra- 
grancy, such as 

Acetic Ether .C2H6O2H3O2. 

Butyric Ether. ..C2H504H7C^, Piue-apple Oil 

Pelargouic Ether 02H5C9Hi7C>2, Essence of Quinces. 

(Enanthic ether, on which the flavour and smell 
of wines, brandy, &c. so much depend, has been 
proved to be a mixture of various ethyl ethers, 
chiefly ethyl caprate. 

Etlier is useful in the preparation of freezing 
mixtures, the mixtuie of ether and solid caibonic 
acid giving rise to a veiy low temperature indeed. 
When inhaled by man and the lower animals, ether 
first produces stimulating and intoxicating effects 
^it is sometimes used as an intoxicating beverage), 
but afterwards it gives lise to drowsiness, accom- 


panied by complete insensibility; and, indeed, for 
some time it was the only agent used for producing 
Anaesthesia (q.v. ) in operations, but it has been 
in great measure superseded by chloroform. 

£tlierege9 Etheredge, Sir George, one 
of the Kestoration dramatists, was born most 
probably in Loudon about 1636. Little is known 
of his life. ^ He must have spent much of his 
youth at Paris, studied law, was ‘ gentle George ’ 
and ‘ easy Etheredge ’ in the circle of Sir Chanes 
Sedley and the Earl of Rochester, the most 
brilliant young repiobates of their time, was on 
the ambassador’s staff at Constantinople from 1668 
to 1670 or 1671, had an intrigue with the famous 
actress, Mrs Barry, afterwards settling £6000 on 
her daughter, was knighted and married, not with 
his entire good-will, to a wealthy widow, and in 
1686 was sent to be Resident at the Imperial court 
at Ratisbon. This banishment he found intoler- 
ably tedious, but he contrived to vary its monotony 
unth coursing, moderate drinking, sometimes im- 
moderate play, and fimtation with passing actresses, 
as well as with correspondence with Middleton, 
Dryden, Betterton, and others. Fortunately, drafts 
of some hundred of his letters (many of these 
official), along with poems and other papers, have 
been preserved in a letter-book acquired by the 
British Museum in 1837, and help to reveal to us a 
man of whom our knowledge otherwise would have 
been singularly scanty. It is not true that Ether- 
edge broke his neck at Ratisbon in 1689, by falling 
down-stahrs after a banquet ; he seems to have died 
in Paris, most likely about the close of 1690. In 
English literature Etheredge holds a place securely 
as the founder of the comedy of intrigue, which 
reached its perfection in the masterpieces of Con- 
gi’eve and Wycherley. He himself had found his 
inspiration in Moliere, and out of him grew that 
gieat master of comedy’s English counterpart, the 
legitimate comedy of manners, and the dramatic 
tiiumphs of Sheridan and Goldsmith. Etheredge 
was more important in the impulse he gave the 
drama than in the magnitude of his own per- 
formance. His habitual indolence hindered him 
from producing moie than thiee plays, The Ommcal 
Bevenge; or Love in a Tub, the earliest play of 
which any large part was written in rhymed neroics 
(1664); She Would if She Could (1668); and The 
Man of Mode; or Sir Fopling Flutter (1676). 
These were all highly popular in theii day, and we 
have no better helps to an understanding of the 
time. The figuies we meet are real creations, 
instinct with life, and some, as Dorimant and Sir 
Fopling Flutter, have gone into literature as con- 
crete types of the qu^ities they were meant to 
represent. See the complete works, ed. A. Wilson 
Verity (1888); Meindl’s study (Vienna, 1901); 
Gosse’s Seventeenth-century Stxldies (1883); Allar- 
dyce Nicoll’s Bestoration Drama (1923); Bonamy 
Dobr^e’s Essays in Biography ( 1925 ). 

EtUcs may be briefly defined as the" theory of 
goodness. The term is derived from the Greek 
word Uhos, which means disposition or eharactei 
as well as manners or usage. The same signi- 
fication belongs to the Latin word mores^ from 
which Cicero formed the adjective moralis to trans- 
late the Greek adjective ethikos. Thus in English 
ethical and moral are almost synonymous, although 
the latter term is commonly used with a less tedi- 
nical reference than the foimer. Nearly always 
they refer to the character or conduct of men or 
groups of men. But the term ‘ethical* is not 
properly applied to every kind of inquiry into 
character and conduct. These are facts in the 
life of the individual mind and in the social order ; 
and so long as the facts are merely described, or 
as their causes and effects merely are investigated. 
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the inquiry belongs to the science of mind — i e. to 
psychology, or to the science of society, i,e. to 
sociology. Ethics regards the facts from a different 
point of view, which may be called that of apprecia- 
tion, and which is expressed in judgments of worth 
or of goodness. Psychological and sociological j udg- 
ments are descriptive, historical, or causal ; but the 
moral judgment is always one of approval or dis- 
approval. Thus various questions which are usually 
discussed in ethical treatises (such as the relation 
of pleasure to desire, the nature of volitional free- 
dom, the formation of virtuous habits, the connec- 
tion of moral ideas and practice with social customs 
and institutions) really belong to psychology or to 
sociology, although they may be of importance as 
prolegomena or as supplement to ethical study. 
Every ethical proposition, strictly so-called, has 
for its predicate the concept * good ^ (or its opposite) 
or some other concept (right, duteous, virtuous, 
worthy) which involves the same meaning. 

Sometimes one of these concepts and sometimes 
another has been regarded as the fundamental ex- 
pression of the moral consciousness. Plato and 
Aristotle, most idealist writers, and also in general 
the utilitarians, have taken good as the ethical 
concept. To the Stoics, to Kant, and to most 
intuitional writers, duty or moral law was funda- 
mental. J. F. Herbart {AUgemeine prahtische 
Philosophies 1808) laid stress on the concept of 
value or worth; and his suggestions have led to 
the value- theory of ethics worked out by A. Meinong 
{Psychologish- ethische Untersuchungen zur Werk- 
theories 1894), C. v. Ehrenfels {System der Wert- 
theories 1897-98), and many contemporary writers 
(cf. H. Munsterberg, The Eternal values ^ 1909; 
W. M. Urban, Valuation: its Nature and Laws, 
1909). These differences of treatment may affect 
the whole scope of an ethical system, and the 
mutual relation of such concepts as good, duty, 
worth, calls for investigation in ethical inquiry. 
But, whichever concept be taken as fundamental, 
it is clear that ethics involves a point of view or 
concept which is sui generis and foreign to the 
positive sciences. And there does not appear to be 
sufficient reason for discarding the traditional term 
* good ’ for designating this concept. 

.The central problem of ethics is to determine the 
grounds or conditions of the valid use of this con- 
cept ‘good,’ and, if possible, to arrive at a reasoned 
synthesis of the things, or kind of life, to which 
goodness intrinsically belongs. Were this synthesis 
arrived at, the traditional problem of the stcmmum 
honum or chief good would be solved. Differences 
on this point mark the leading divergence between 
schools of ethical thought. But it was remarked 
by Aristotle, at a time when ethical terminology 
was less complex than it is now, that, in spite of 
their different views as to the nature of this good, 
all men are agreed as to its name: calling it 
zudaimonia — a term equivalent to ‘ well-being,’ but 
unfortunately rendered, according to the universal 
tradition of translators, by the English word happi- 
ness, In modern ethical discussions the word 
happiness (or its equivalent in other languages) 
signifies a maximum of pleasures, or an experience 
in which the pleasures greatly exceed the pains. 
In this sense of the word, however, the assertion 
that the good is happiness would have been denied 
by Aristotle, as well as by Plato. While arguing 
that the good for man must be something obtain- 
able by man, Aristotle did not find the end in 
pleasure, but rather in the perfect development 
of a man’s self, in an activity according to moral 
and inteUectual excellence. But the doctrine that 

and contempora^es of f.ristotle, and \ms afterwards 
formulated by Epicurus into an ethical theory. 

This view that pleasure or happiness is the chief 


good has been held in two very different foims. 
According to the one view, good is relative to the 
individual: for each man it is his own happiness 
or pleasure ; according to the other view, it is the 
happiness or pleasure, wherever found, of the com- 
munity, or of mankind, or even of sentient creatmes 
generally. The former was the doctrine of Epicurus, 
and has been called Egoistic Hedonism. The latter 
view — called Universalis tic Hedonism or Utili- 
tarianism — owes its development to modern and 
especially to English writers. A principle similar 
to that of modern utilitarianism was laid down 
very early in the history of English ethics. Thus, 
it has been pointed out that Richard Cumberland, 
in his treatise De legibus Natures ( 1672 ), put for- 
ward the ‘common good of all’ as the supreme 
end to which all rules of conduct are subordinate, 
though, according to him, this good includes per- 
fection as well as happiness. In a similar way, 
Shaftesbury {Inquiry concerning Virtue and Merit, 
acem-ately published for the first time in his 
Characteristics, 1711), Joseph Butler (in his Ser- 
mons, 1726), and Francis Hutcheson {System of 
Moral Philosophy, 1755) speak of the ‘ good of 
society ’ as equivalent to virtue. In an earlier work 
{Inquiry into the Original of our Ideas of Beauty 
ana Virtue, 1725) Hutcheson had even anticipated 
the utilitarian formula, afterwards made famous 
by Bentham, by setting up ‘ the greatest happiness 
for the greatest numbers ’ as the standard for good- 
ness in conduct. But this attempt at a quanti- 
tative utilitarianism was forgotten ; and the next 
important step was taken by David Hume ( Treatise 
of Human Nature, 1739; Inquiry into the Prin- 
ciples of Morals, 1751 ). He defined virtue as a 
quality approved by the spectator, and vice as a 
quality blamed or censured by the spectator, and en- 
deavoured to show, by a review of the virtues, that the 
qualities approved are either immediately agreeable 
or useful (i.e. indirectly agreeable) to om selves or 
to others. In this way, utility is made the groun^l 
of the distinction between virtue and vice. The 
Moral Philosophy of Paley (1785) contributed 
largely to define and render applicable to practice 
the utilitarian criterion of morality ; though, in 
j his system, the utilitarian principle is based upon 
an ‘ other-worldly ’ selfishness. Subsequently, utili- 
tarianism was defended and applied to morals, 
politics, and law by Jeremy Bentham (1748-1832), 
who was surrounded by an energetic school of 
writers, including Ricardo, James Mill, J. S. Mill, 
Austin, and George Grote. J. S. Mill’s remarkable 
essay on Utilitarianism (1861) is chiefly occupied 
with defending the theory against the popular ob- 
jections to it, which had been increased rather than 
obviated by Bentham’s uncompromising polemics. 
He especially contended against the representa- 
tion or utilitarianism as a selfish and a sensual 
theory. It is not selfish (he argued), for it requires 
that a man should be impartial in deciding between 
his own interests and those of others. It is not 
sensual, for man possesses faculties of a kind which 
sensual pleasures cannot satisfy. The being of 
lower faculties may have more contentment, 
because without the desire for anything further, 
but has not moie pleasure or happiness. In defend- 
ing this position Mill did not rely merely on the 
greater permanence, purity, and fruitfulness of the 
intellectual and social pleasures as compared with 
the pleasures of sense. He asserted that pleasures 
differ from one another in kind as well as in degree 
or intensity, and that the pleasure of higher qu^ity 
or kind is to be preferred to one of lower quality, 
even although the intensity of the latter be greater 
than that of the former. It must be admitted, 
however, that this distinction is inconsistent with 
the hedonistic basis of utilitarian ethics, seeing 
that it makes not the pleasure itself, but that 
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which distinguishes one pleasure from another, the 
leal ground of moral preference. 

Owing to the definiteness of its principle, and the 
facility ( within a certain range ) with which it can 
be applied, the utilitarian maxim led, in the hands 
of Bentham and his school, to fruitful application 
to political and legal questions. The proof, or 
philosophical basis, of the theory presents greater 
difficulty. Although pleasure is an object of desire, 
it does not follow that this object is good and the 
only good; still less does the consequence hold 
that, because each man seeks his own pleasure, the 

f eneral hap]^iness ought to be his end. The gulf 
etween egoistic hedonism and utilitarianism re- 
quires to oe bridged over. The transition from 
one position to the other has frequently been made 
by the help of religious or of political considerations. 
Thus the utilitarianism of Paley was founded on 
the belief that the happiness of mankind was the 
ethical end prescribed by God; that of Bentham 
resulted from looking at action from the point of 
view of the community and its interests rather 
than from that of the interests of the individual. 
In this connection, consideration is given to the 
sanctions of morality, or pains following the breach 
of moral law. These sanctions are enumerated as 
leligious, political, social, and internal. The re- 
ligious sanction is that relied on by Paley. Ben- 
tham and Mill laid greater stress on the others. But 
it is admitted that the political sanction does not 
exact from an individual beneficence, or active 
regard to his neighbour’s happiness, but only pro- 
bity, or non-interference with that happiness. The 
social sanctions, again, are incomplete and variable, 
and have no exact correspondence with the utili- 
tarian principle; while the internal sanctions de- 
pend on the individual conscience, which utilitarian 
writers commonly hold to be a growth in the 
individual mind, due to and imitating the social 
sanctions. The unsatisfactoriness of the proof of 
utilitarianism is recognised in the chief modern 
exposition of the theory — ^that in Sidgwick’s Methods 
of Ethics (1874, 6th ed. 1901). The utilitarian 
theory of the moral end or standard is there asso- 
ciated with an intuitive theory of knowledge not 
usually held by utilitarians ; the justification of 
the theory is based on the axioms of justice and 
benevolence, which the exhaustive examination of 
intuitive ethics carried out in the same work has 
left standing as formal axioms of the practical 
reason. Owing to the influence of the doctrine 
of evolution as applied to mind and society, a still 
more radical transformation has been effected in the 
utilitarian theory (Spencer’s Data of Ethics, 1879 — 
parti, of Principles of Ethics, 1892-93), Applied 
only to the method of utilitarianism in fencer’s 
hands, the evolution-theory has been used by other 
■writers to show the inadequacy of the utilitarian 
principle. Attempts have also been made, on the 
oasis of the theory of evolution, to establish some 
such ethical criterion as that of social vitality, or 
social equilibrium (L. Stephen, Science of Ethics, 
1882; S. Alexander, Moral Order and Progress), 
but always without either avoiding or justifying 
the assumption that evolution is good or leads to 
the good. The inability of the theory of evolu- 
tion to serve as the ground of an ethical theory 
was trenchantly maintained by Huxley {Evolution 
and Ethics, 1893 ; Sorley, Ethics of Naturalism, 
new ed. 1904). 

Utilitarianism is a morality of consequences: 
finding the criterion of goodness in the Mnd of 
feeling which actions tend to produce in sentient 
beings. As this pleasant or painful feeling can 
only be ascertained by experience, the theory 
is nearly always^ associated -with an empirical 
theory or the ongin of our knowledge of goodness. 
The controversies, especially of Engl&h ethics, have 


been largely occupied with the debate on this 
question between the Empiiical and Intuitive 
schools of ethics. The latter school lays stress 
on the immediateness and universality of the moial 
judgments passed by each man’s conscience. A 
doctrine of the moral sense, as a feeling, or pei- 
ception, by which actions or motives were morally 
distinguished apart from theii* consequences, was 
developed by Shaftesbury and Hutcheson; and 
Butler formulated the doctrine that conscience is 
the supreme autlaoiity as to what is right or wrong. 
It is true that in Butler’s Sermons Self-love, or a 
calm regard to one’s interests on the whole, is fre- 
quently spoken of as co-ordinate ■with, and indeed, 
in one place, as superior to conscience. But this 
is inconsistent "with Butler’s explicit statements 
even in that work, and the view does not reappear 
in the Dissertation on Virtue appended to the 
Analogy (1736). In the latter work, also, the 
virtuous action which conscience presciibes is no 
longer asserted to be conterminous with action 
aiming at the good or happiness of society. In 
this way Butler’s severance from utilitarianism is 
complete, and he may be fitly regaided as the head 
of tne modern intuitive school. Of this school 
Martineau {Types of Ethical Theory, 1885) was a 
prominent representative ; differing, however, from 
the majority of the school in holding that moral 
quality belongs primarily to motives, not to action. 
The weakness of the intuitive position, as stated 
by Butler and many of Ms successors, lies in the 
fact that the source of ethical principles, conscience, 
is not brought into intelligible relation with the 
rational or spiritual nature of man. Hence the 
force of the objection urged against Butler— that 
he moves in a circle, denning the right as what 
conscience approves, and conscience as what 
approves the right. The doctrine of conscience 
holds an insecure position in his system, because 
it stands by itself uni elated to reason. On 
this account, the position has been peculiarly 
liable to be undermined by empirical analyses, 
such as Bain’s attempt {The Emotions and the 
Will, 1859 ; Mental and Moral Science,^ 1868 ) to 
trace the growth of conscience in the individual 
from fear and love with a perception of utility 
added, or the more elaborate efforts of evolutionist 
■writers, by whom it is represented as the result of 
countless experiences of the effects of action trans- 
j mitted from individual to individual, until, in the 
form of a moral sense or conscience, they have 
become part of the common mental inheritance of 
the race. A further difficulty connected with the 
idew of conscience held by Intuitionists is the 
mutual relation of the kinds of actions it approves, 
or of the laws for action laid down by it. Justice, 
veracity, beneficence, &c. are said to be its laws ; 
but the attempt is seldom made to show how these 
are connected with one another. 

These obvious difficulties meet at least with an 
attempted solution in the ethical system of Kant 
( Groundwork of the Metaphysic of Morals, 1785 ; 
Critigue of Practical Beason, 1788). For Kant, 
conscience is simply practical reason ; and its laws 
are reduced to unity. Reason, although limited in 
its knowledge of objects to the phenomena of sense, 
is yet in the practical sphere capable of laying do^wn 
absolute or unconditional laws. This is shown by 
the moral law, with its categorical ‘thou shalt,’ 
prescribing h, principle of conduct irrespective of 
desire or any ulteridr end. Only the action which 
proceeds from a good will (that is, a will in accord- 
ance "with moral law) is completely good. Exter- 
nal conformity to the law gives legality ; morality 
requires that the law, or respect for it, should be 
the moving principle of action. This, according 
to Kant, may prove to us that the will is free; 
in Schiller’s phrase, ‘thou shalt’ implies ‘thou 
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canst.’ Tims, in the order of our knowledge, it 
is the moral law that convinces us of fieedom. 
But in leality the moral law is simply the law of 
the will itself, and the will is fiee when acting under 
ifcs own law; it is under constraint only when 
influenced by the sensuous nature with which it 
is connected in man. The ‘ categorical imperative ’ 
of the moral law is expressed by Kant in the phrase, 
‘Act according to that maxim (or subjective prin- 
ciple) alone which thou canst at the same time 
Will to be a universal law.* Reason is one in all 
men, and action to be rational must thus admit 
of being universalised. In this way reason gives 
a form for action. It also gives its end ; for reason 
is an end in itself, and humanity, as rational, must 
therefore always be treated as an end, never as a 
mere means. Kant’s ethical principle remains, 
however, a formal principle, not admitting of the 
connection he sought to give it with the content 
of practical life. This formality or emptiness is 
due to his purely formal conception of reason itself. 
To get rid of this formality has been the effort of 
the later ethical systems which have been most i 
influenced by Kant. They base morality, as he 
did, on the reason or spiritual principle ; but, with 
a less restricted view of this principle, they seek 
its content and realisation in practical life and its 
institutions. This position, largely due to Hegel, 
has been worked out independently in one of the 
most important English works of speculative ethics 
— T. H. Green’s Prolegomena to Ethics ( 1883 ). ‘ The 
ultimate standard of worth is,’ according to Green, 

‘ an ideal of personal worth, ’ while, at the same time, 

‘ it is equally true that the human spirit can only 
realise itself, or fulfil its idea, in persons, and that 
it can only do this through society, since society is 
the condition of the devmpment of a personality.’ 
According to this view morality is the gradual 
realisation of a spiritual principle in human char- 
acter and in the forms and institutions of domestic, 
civic, and political life. In this way it is contrasted 
with the evolutionist or naturalistic systems of 
ethics which lay stress on natural causation as 
adequate for the explanation of the whole process, 
and which give the name morality to those habits 
of acting which have contributed to the preser- 
vation and development of the race. Both views 
are represented in contemporary ethics; and the 
latter or naturalistic view shows the influence of 
the positivism of A. Comte as well as of the theoiy 
of evolution (cf. G. Simmel, System dev Moral- 
Wissenschafti 1893). A doctrine fundamentally 
in harmony with intuitionism, but different from 
older intuitive theories in many respects, and 
greatly superior in the precision of thought dis- 
played, has been put forward by G. E. Moore, 
Principia Ethica (1903). 

Some of the more important ethical writings, of 
different schools, have been already mentioned. 
The best introduction to the history of the sub- 
ject is Sidgwick’s Outlines of the Sistory of Ethics 
for English Readers (1886). Among text -books 
of ethics the following may be mentioned : J. H. 
Muirliead, Elements of Ethics ; J. S. Mackenzie, 
Manual of Ethics; J. Seth, Study of Ethical Prin- 
ciples ; J. Dewey and J. H. Tufts, Ethics (1909). 
See articles on the great ethical thinkers, Aris- 
totle, Epicurtts, Stoics, Butler, Kant, &c. ; 
also Evolution. 

Ethiopia^ the biblical Kush, (ii’iginally, all 
the nations inhabiting the southern part of the 
globe, as known to the ancients, or rather all men 
of dark-brown or black colour, were called Ethio- 
pians (assumed by the Greeks to be from the two 
Greek words aitho-^ps, and to mean ‘ sun-burned ; ' 
but it may be possibly a form of an unknown Egyp- 
tian word ). Later, this name was given more par- 
ticularly to the inhabitants of the countries south 


of Libya and Egypt, on the Upper Nile, extendine 
from lO” to 25" N. lat., 28" to 40" E. long— thi 
present Nubia, Sennaar, Koidofan, Abyssinia. 
The accounts which the ancients have left us of 
this people are, even where they are not entirely 
fabulous, extremely scanty and untrustwoithy ; 
for though the Romans may, the Greeks almost 
certainly never got beyond Napata, 19" N. lat. 
From the Homeric age down to Ptolemy these 
regions were understood to be peopled by Pygmies, 
Troglodytes (‘dwellers in caverns’), Blemmyes 
(‘hideous men’), Macrobii (‘long-lived men’), 
&e., besides being divided into the lands of cinna- 
mon, myrrh, of elephant-eaters, fish-eaters, tortoise- 
eaters, serpent-eaters, &c. Homer frequently refers 
to the ‘blameless Ethiopians.’ The only poition of 
ancient records which does contain something akin 
to historical accounts is that which refers to 
Meroe, an island foimed by the rivers Astaphus 
and Astaboras, tributaiies of the Nile. llieie 
stood, from time immemorial, an oracle of Ammon. 
This and the central position of the island, to- 
gether with the extraordinary fertility of its soil, 
the abundance of animals, metals, &c., made 
it not only the chief place of resort for all the 
inhabitants of the adjacent parts, especially the 
numerous nomad tribes, but also the emporium 
for India, Arabia, Ethiopia, Egypt, Libya, and 
Carthage. Thus it grew so lapidly tljiat about 1000 
B.C. it counted among the most powerful states 
of the ancient world ; it not merely shook off the 
Egyptian yoke, but conquered Egypt, gave, under 
Sabako, an Ethiopian dynasty to Egypt ( 715 ), and 
checked the Assyrian power under Sennacherib 
in Palestine (701). During the reign of Psam- 
metichus, 240,000^ Egyptian artisans and traders 
settled in Mero6, which grew in wealth and pios- 
perity. Many new cities were built, and the state 
was in the most flourishing condition when it was 
conquered by Cambyses about 630 B.C. Shoitly 
thereafter Napata, situated on the Nile at the 
foot of Jebel Baikal, ‘the sacred mountain,’ was 
displaced by the town of Meroe from its former 
osition as the capital of Ethiopia. After the 
estmction of Thebes by Cambyses, most of the 
inhabitants of that city took refuge in Meroe, and 
made the country still more Egyptian. Ergamenes 
transformed its theocracy into a military monarchy 
in the 3d century. Under Augustus, Meroe was con- 
quered, and a Queen Candace is mentioned as his 
vassal. Under Nero nothing but ruins maiked the 
place of this once powerful and highly civilised 
state, and it was left to modem excavatois to reveal 
what had once been the character of this early 
civilisation ( see Merge ). 

According to the scanty native chronicles, the 
son of Solomon and the (Jueen of Sheba (Makeda 
as they, Balkis as the Arabian historians call 
her), named Menilehek, was the first king of the 
Ethiopians. Few kings’ names occur up to the 
time of Christ, when Bazen occupied the throne. 
The missionaiy Frumentius (330) found two 
brothers (Christians) reigning — ^Abreha and Az- 
beha. During the time of the Greek emperor Justin 
(522), King Elezbaas destroyed the state of the 
Homerites in Asia, in order to revenge their per- 
secutions of Christians, and was canonised. From 
960 to 1300 another dynasty, the Zagoean, held the 
chief power, all the members of the Solomonic 
dynasty, save one, having been murdered by Esal, 
who made her son king. In 1300 Ikon-Amlak, a 
descendant of this one scion of the house of David, 
regained possession of the throne. The later history 
of the country is given under Abyssinia. See also 
Egypt, Assyria. 

Emigrants from the other side of the Arabian 
isthmus, as were, beyond doubt, the earliest settlei-s 
in Ethiopia, it is but natural that the structure 



ETHIOPIA 


455 


of theii language, as well as that of their own 
bodies, slioula bear traces of their Semitic origin. 
Ge‘e 2 {Lesana Ge^ez), their oldest language, was 
suppressed by a royal decree of Ikon-Anilak in 
the 14th century, and Amharic adopted as the 
court language. Ever since, Ge‘ez has, except 
in the piovince of Tigr4, where it is still spoken 
with slight idiomatic changes, remained the 
Lesana Mazhaf, the language of books and of 
the church. It is exclusively used in writing, 
even of ordinary letters, and the educated alone 
understand it. Its general structure comes as 
close to that of Arabic as a sister -dialect can 
and must. A great many of its words are still 
classical Arabic; others resemble more Hebrew 
and Aramaic; others, again, belong to African 
dialects ; and many, as the names of the months, 

>kfl*ro : Tnoo*H : 

: fflAR : 

: (DUn : UH ; Yl®" : Yl'A- : 
HPA9”'? : PI* : : AA: 

: HA<iA9« :: 

The text John, iii. 16, in Ethiopic, as printed by the 
British and Eoreign Bible Society, 

are Greek. It has twenty-six letters, twenty-two of 
which bear the ancient Semitic stamp, and exhibit 
the greatest likeness to the Phoenician— the com- 
mon original alphabet— though no doubt derived 
immediately from the Sabean or South Arabic 
alphabet ( see Alphabet ). There are seven vowels, 
including a very short e, which sounds precisely like 
the Hebrew ShSva, when open, and like e in * nien,’ 
when shut. These vowels are represented by little 
hooks, and remain inseparably attached to their 
respective letters; and as Ge‘ez, unlike all its 
sister-languages, is never written without vowels, 
the alphabet becomes a syllabary with 182 
characters. In addition to this, four consonants {g, 
k, and h sounds) interject a u sound before the 
principal vowel, gua, gul, gue, &c. Another differ- 
ence exists in its being written from left to right — a 
circumstance from which some have concluded that 
the Greeks introduced writing in Ethiopia; for- 
getting, in the first place, that Greek itself was 
freq[uently written from right to left, and that 
Zend, certain cuneiforms, hieroglyphs, &c. are like- 
wise written from left to right. As was to be 
expected among emigrants from South Arabia, the 
verbal system has most resemblances to the Arabic, 
although it differs from this, and agrees with 
Aramaic, in discarding the passive and using for it 
the reflexive; there is a double infinitive, only a 
passive participle and participial words formed by 
m prefixed; traces of a dual remain, though it 
is no more in use ; the formation of the so-called 
broken plural, and of declension generally, a 
special accusative termination, the distinction of 
the subjunctive from the imperfect, and other 
peculiauties distinguish Ge‘Sz from Northern 
Semitic, while the want of the article distin- 
guishes it from Arabic; and in power to sub- 
ordinate clauses by means of particles and form a 
concatenated sentence it is superior to all other 
Semitic dialects. There are no diacritical marks 
employed in writing ; the letters are not combined, 
and the words are separated by two dots. 

Although there may have been some literature 
in a flourishing countrv like Ethiopia anterior to 
Christ, still, owing both to frequent internal con- 
vulsions and other causes, no traces of it remain, 
even the few inscriptions that have been found 


being of the Christian age. The earliest existing 
document of post-Christian literature is a complete 
translation of the Bible, according to^ tradition by 
Frumentius, most probably by missionaries from 
the north, whose native language was Aramean 
(see Frumentius). The Old Testament, a trans- 
lation from the Alexandrine version, or LXX., 
consists of four parts : (1) the Law or Octateuchos 
(five books of Moses, Joshua, Judges, Huth); 
(2) Kings; (3) Solomon; (4) Prophets, and two 
books of the Maccabees. The New Testament 
consists of: (1) Gospels; (2) Acts; (3) Paulus ; 
(4) Apostolus. The Book of Enoch belongs also to 
the literature of the Old Testament (see Enoch), 
besides the Book of Jubilees, the Ascension of 
Isaiah, and some others. The New Testament 
comprises the Shepherd of Hermas, and likewise 
another book, Synodos, containing the pseudo- 
Clementine or Apostolical Constitutions, in two 
recensions, with the Apostolic Canons, the canons 
of various councils, and much other matter. The 
Ethiopians have a liturgy {Kanon Keddse — 
‘ Holy Canon ’ ), and a symbolico-dogmatical work 
{Haimanota Ahau — ‘Belief of the Fathers’), 
containing portions of homilies of the Greek 
Fathers, Athanasius, Basil the Great, Chrysostom, 
Cyril, Gregory of Nyssa, and Grego^ Nazianzen. 
Besides these thejr have martyrologies, called 
Seneksar (Synaxaria). They employ in this 
their sacred literature a peculiar kind of rhythm 
without a distinct metre. Any number of rhyming 
lines forms a stanza, without reference to the 
number of words constituting the verse, or of verses 
constituting the stanza. They also use certain 
phrases as a refrain. Ethiopic literature con- 
sists chiefly of translations, in earlier times from 
the Greek, and more recently from the Arabic. 
In the translations from Greek some interest- 
ing works have been preserved which had other- 
wise disappeared — e.g. the Book of Enoch. Among 
the translations from the Arabic are books of 
philosophy, medicine, jurispiudence, and history. 
The native literature consists chiefly of sacred 
poetry and chronicles, among the last the Gloria 
Megum {Kehra Nagast), a work in praise of Axum 
and the royal family of Ethiopia {Chronicle of 
Axum). They are veiy fond, however, of riddles, 
wise saws, and the like, so fascinating to the 
Eastern mind. They have native vocabularies, 
Ethiopic and Amharic, though not of great value 
to the modem lexicographer. No wonder the 
learned in Europe should have been sorely puzzled 
by such a language, and that they should, after 
long consideration, have pronounced it to be either 
‘Chaldee’ or ‘Indian,’ while Bruce held it to be 
the language of Adam and Eve. Potken, a Cologne 
church-dignitary, happening to be at Home at the 
beginning of the loth centuiy, there made the 
acquaintance of native Ethiopians, and became the 
first to enlighten the world on the nature of this 
occult language. After him came the Carmelite 
Jacob Marianus Victorius from Reate, who wrote 
Institution's Lvngum Chaldceoe sen Mthiop. ( Rome, 
1648), an entirely worthless book; then Wemmers, 
who in 1683 published an Ethiopian grammar and 
dictionary. The principal investigator, however, 
was Job LudoLf from Gotha, who, aided by the 
Abba Gregorius, and supported by his own extra- 
ordinary linguistic talents and indomitable energy, 
acquired such a power over this language that, 
notwithstanding the number of eminent Orient- 
alists, such as Platt, Lawurence, Dom, Hupfeld, 
Hoffmann, Roediger, Ewald, Isenberg, Blumenbach, 
Dillmann, &c., who have since worked in this field, 
his books stHl hold their own place. It is hardly 
necessary to add that Ethiopic is one of the most 
important and indispensame languages to the 
Semitic scholar. 
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Ancient Ge‘ez is now represented by various 
dialects: (1) by Tigre, whicb has best pieserved 
the featuies of the oiiginal language, spoken in 
the north-east of Abyssinia, and particularly by 
populations just outside the nortli border of the 
kingdom ; (2) by Tigrina, or, more properly, Ti^ai, 
spoken about Axum, the ancient seat of the king- 
dom, which, however, has suffered more from the 
intiuence of Amharic ; (3) by Amharic, the state 
language since the end of 13th century, extending 
far to the south, which has drawn into itself a multi- 
tude of elements fiom the Afiican languages, 
and developed many forms altogether alien to 
Semitic. For the Ethiopian region, geographi- 
cally, see GEoaEAPHiCAL Bisteibution ; for the 
Ebhiopic group, ethnologically, see Ethnology. 

For excavations see books by Crowfoot and Griffith 
(1912); also Annals of Archosology (1915), Journal of 
Egypticm Archaeology (1915, 1916), Musmtfi of Fine Arts 
Bulletin (1917, 1918), and Sudan Notes and Records 
(1920, &o.). 

Vi tlil npi ani isiii , a movement for completer 
self-iealisation, oiiginating about the close of the 
19th century, among the native races of South 
Africa. Chief manifestations have been the 
secularisation of education, and a claim for a larger 
share in its management ; the establishment, 
largely as the result of the influence of intercourse 
with the negro churches of the United States, of 
native churclies independent of external control — 
e.g. the Ethiopian Church of South Africa ; the rise 
of a Native National Congress demanding various 
reforms, the removal of the colour bar in especial. 
In 1919 admission to British citizenship, not * inde- 
pendence,’ was sought by the native congress, 

Etlimoid BonCf one of the eight bones which 
collectively form the cranial box, is of cubical form, 
and enters into the formation of the cranium, the 
orbits, and the nasal fossse ; see Nose. 

Etanology embraces a comparative study^ ot 
the various races of mankind, their origin, physical 
and mental differences, dispersion, geographical 
distribution and interminglings, leaving human 
speech to philology ^ human culture (political and 
social institutions, usages, traditions, folklore, 
religion) to sociology — ^i.e. the science of man as a 
zdon politikon (Aristotle). 

It may be stated broadly that, after the first 
more or less marked differentiations, whether due 
to the outward influences of the environment, to 
natural selection, the struggle for existence, the 
correlation of parts, or all these combined, all 
subsequent modifications have been mainly caused 
by incessant intermingling, and consequently that 
there are no longer any pure races in existence. 
(One may perhaps except a few isolated groups, 
such as the Andamanese Islanders, the Eai 
Oolos of Fiji, the Ainus of Yesso, the Fuegian 
Kahgans ). Long isolation in new centres exposed 
to new conditions of life would undoubtedly 
tend to fix chants gradually brought about by 
natural causes. But, as the earth oecame more 
densely peopled, fresh shiftings necessarily arose, 
colonies were thrown off, contact and collision 
between the earliest evolved varieties became 
inevitable. To the influences of the surroundings 
were thus added the far more potent effects of 
crossings, and the development of fresh types and 
snh-vaneties of all sorts proceeded at an acc^erated 
rate. This process was necessarily continued down 
to the^ present time, resulting in ever-increasing 
confusion of fundamental elements, and blurring <3 
primordial types. 

To this conmsion and hlnrring must he attributed 
the great difficulty now felt m determining 
number and the distinctive characteristics of the 
original human stocks, and the amazing diversity 
of views that has always prevailed on this subject. 
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It cannot even he asserted that what we call the 
main divisions, the primary groups, are themselves 
original even in their ideal conception, and not 
the outcome of still more remote and earlier fusions. 
Who shall say that the dirty yellow tinge, for 
instance, of the average Chinese is not the result of 
a blend, as the light brown of the eastern Poly- 
nesians certainly appears to be ? 

This brings us to the consideration of the so- 
called ‘ethnical criteria’ — ^i.e. the various factors 
on which ethnologists rely in their different schemes 
of classification. These criteria are partly internal 
or anatomical — the skeleton in general, and par- 
ticularly the cranium ; partly external — colour of 
skin, colour and texture of hair, and such other 
determining elements, whether physical or mental, 
as may he studied on the living subject. Although 
opinion varies considerably as to the value of these 
several characteristics, there is a general consensus 
in attaching special, if not permanent, importance 
to the three dements of colour, hair, and form of 
the skull. Of these colour, probably because the 
most conspicuous feature, was the first to be con- 
sidered, and formed the basis of all the early 
classifications, such as those of F. Bernier (1672), 
who distinguished four radical types — European 
White, African Black, Asiatic Yellow, and Northern 
Lapp; of Linnaeus (1738-83), whose homo sapiens 
comprised four species — the light-skinned Euro- 

ean, the yellow Asiatic, the black African, and 

rowm or tawny American; and of Blumenbach 
(1752-1840), whose groupings fluctuated, but whose 
terminology (Caucasic, Mongolic, &c.) has been 
largely retained. 

Then followed a chaotic interval, during which 
almost every writer proposed with equal confidence 
a fresh division of the primary human groups. 
During this period, ethnology, in common with 
other studies affording large scope for the exercise 
of the imaginative faculties, became the battle- 
ground rather of partisans than of men of science. 
The wildest theories on the specific unity or dis- 
parity of mankind, the permanence or evanescence 
of types, the innate capacity or incapacity for pro- 
gress, and so forth, were advocated, often with 
much erudition, but little common sense, by Nott 
and Gliddon, Morton, Knox, even Cuvier and 
Agassiz, apparently more eager to further their 
peculiar political and religious views than to pro- 
mote the cause of truth. Some of these theories 
were even self-destructive, as for instance those of 
Agassiz on unity of species and difference of origin. 
Most of them are now interesting only to the 
historian of mental aberration, and, their stand- 
point being mainly polemical rather than scientific, 
they did little to advance ethnological studies. 

Order was at last restored by the craniological 
school, founded by the elder Betzius (1796-1860), 
which made the shape of the head the basis of all 
classification, and thus introduced exact methods 
into this branch of the subject. The result has 
shown that craniology alone cannot be depended 
upon to supply sufficient, or even altogether trust- 
worthy, materials for distinguishing the main divi- 
sions of mankind. Its chief elements, such as doli- 
chocephaly and brachycephaly (i.e. length or short- 
ness of the skull as measured from front to hack), 
orthognathism and prognathism (less or greater 
projection of the jaws), are not constant in any 
given gi’oups, and in many cases the most surpris- 
ing divez-sity prevails where some degree of uniform- 
ity it might be expected. Thus many of the 
Eskimos, grouped with the brachycepiialic Mongol 
division, are marked by extreme dolichocephaly ; 
the extinct Tasmanians, belonging to the pro- 
gnathic Negro division, were highly orthognathic ; 
no norma, either of gnathism or cephalism, can he 
established for the Oceanic Malay and Papuan races, 
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while every shade of cephalism prevails amongst 
the Caucasic peoples. Nevertheless, craniology can 
he neglected by no ethnologist, and its study has 
alieady thrown much light on various departments 
of anthropological science. See Skull. 

Of late years the colour and texture of the hair, 
the value of w’hich had been anticipated by Linnaeus, 
have steadily risen in the estimation of natui*alists 
as a racial test. It is now regarded as the most 
constant of all the physical features, and has been 
made the foundation of their groupings by some of 
the n\ost eminent modem anthropologists, such as 
Huxley, Fr. Muller, Haeckel, and Broca. Its con- 
stancy is shown by the Negro division, all branches 
of which, without any exception, have black and 
more or less woolly hair, flat or highly elliptical 
in section ; and by the Mongol division, which, in- 
cluding all the American aboiigines, is unifoimly 
characterised by stiaight black hair of the horse- 
tail type, cylindrical in section. In the Caucasic 
division this feature varies considerably, but still 
within certain limits. Thus, it may be straight, 
wavy, or curly, but never woolly ; the colour also 
may range from jet black through all shades of 
brown, and even red, to the lightest flaxen ; but 
there still appears to be a certain correlation on the 
one hand between the black hair and dark com- 
plexion, on the other between the light hair and 
fair complexion of the two well-marked branches of 
the Caucasic division. 

The other ethnical elements, whether physical or 
mental, are of little value taken apart, but are 
often useful aids in combination with themselves, 
and especially with the three above specified 
criteria. Such are stature ; the shape, colour, and 
osition of the eye ; the weight or volume of the 
rain (cranial capacity) 5 the form of the nose — 
remarkably constant in some groups ; the form of 
mouth and lins ; the superciliary and zygomatic 
arches, and all such other elements as collectively 
constitute the broad flat features of the lower, the 
oval and regular of the higher races — KoUmann’s 
chamoprosopic and leptoprosopic types. Of mental 
or intmlectual criteria immeasurably the most im- 
portant is language, which, however, has had the 
misfortune of suffering from friends and foes alike, 
hilologists rating it much too high, anthropologists 
epreciating it to a corresponding extent. Yet 
that speech cannot be neglected, even by the purely 
anthropological student, is obvious from the fact 
that different phonetic systems often involve dif- 
ferent anatomical structure of the vocal orgams. 
Owing to these differences, Europeans find it im- 
possible, even after years of residence amongst the 
natives, to pronounce the various clicks of Bush- 
man, Hottentot, and Zulu- Kafir tongues, or the 
many rasping sounds of the Thlinklt, Apache, and 
other American idioms. The ‘absolute impossi- 
bility’ of imitating certain tones in the Papuan 
languages of New Guinea is by Miklukho Maclay 
rightly attributed to ‘fundamental differences in 
the anatomical structure of the larynx, and the 
whole muscular system of the organs^ of speech in 
the two races ’ ( European and Melanesian ). And he 
adds that ‘ not only the organ of speech, but also 
that of hearing, plays an important part, for the 
same word may be heard in a totally different 
manner by different persons ’ {Ethnologische Bemerk- 
ungen). Neither the Jews nor the ALirican negroes 
in America have yet learned to correctly pronounce 
the European languages spoken by them as their 
mother-tongues for many generations. At the 
same time, ‘ philology and ethnology are not con- 
vertible terms’ (Sayce), and extreme caution must 
always be used in the treatment of language as an 
ethnical test. It has too often proved a pitfall to 
uncritical writers. 

Of other mental or moral criteria it will suffice 


here to mention religion^ which, owing^ to the 
fundamental unity of the psychic element in man, 
can never be regaided as a true test of race, and 
social pursuits, such as the chase, pasture, and 
agriculture. On the latter point much miscon- 
ception prevails, and it is especially a mistake to 
suppose that the order of progress is necessarily 
fiom the hunting through the pastoral to the 
agricultural state. Some of the lowest African 
tribes are, and always have been, tillers of the soil, 
while other peoples, such as the Kirghiz and Kal- 
mucks, ranking much highei in the social scale, 
are still nomad pastors. These pursuits, in fact, 
are questions not of race, but of the outward condi- 
tions of soil and climate, as we see in the Arabian 
peninsula, where the stock-breeders of the Nejd 
plateau become skilful husbandmen in the Yemen 
uplands of the extreme south-west. 

Basing their conclusions on the comparative 
study of all these ethnical criteria, the most emi- 
nent naturalists, from Linnseus and Blumenbach 
to Huxley, Virchow, Flower, Broca, and Topinard, 
mainlv agree in classifying the whole human family 
in three or at most four fundamental divisions. 
From the foiegoing exposition of the subject, it 
follows of itself that sill classifications must be 
regarded not as genetical — i.e. divisions according 
to common descent — but rather as groupings 
according to physical and mental resemblances. It 
also follows that the term fundamental is to be 
understood not absolutely, but only in a relative 
sense ; for all races ( the term race being taken as 
practically equivalent to ‘breeds’ or ‘varieties’) 
are necessarily regarded as belonging to a common 
primeval stock:, constituting a single species. At 
the same time it does not follow that all must 
necessarily be supposed to have sprung from a 
single human pair. On the contrary, the more 
natural assumption would seem to be a gradual 
upheaval, so to say — ^i.e. the slow evolution of a 
wliole anthropoid group spiead over a more or less 
extensive geographical area, in a warm or genial 
climate, -vmere the disappearance of an original 
hairy coat would be rather an advantage than 
otherwise. This view of giadual ascent in a more 
or less homogeneous mass has the advantage of 
obviating the many difficulties connected with 
unity of ^ecies and unity of descent, which are now 
seen no longer to be identical expressions. It also 
allows for differences in the physical habitus from 
tJve first, these differences, however slight, helping 
in combination with altered environments to 
account for the divergences that have in the 
course of ages resulted m the present fundamental 
human types. Thus, we no longer require to ask 
ourselves, for instance, whether the black hue 
shaded into the yellow, the brown into the white ; 
whether prognathism grew into orthognathism, 
brachycephalic or round into dolichocephalic or 
long heads, and so on. None of these extremes, 
but only the germs of all, need be assumed as 
starting-points ; and it is not a little remarkable 
that the Andamanese Islanders, declared by the 
highest authority to be ‘the most infantile’ of 
human races, are also amongst the least marked in 
these respects. Their colour is dark, but far from 
black ; their prognathism is not pronounced ; their 
stature is low, but not dwarfish — 4: feet 10 inches 
as compared with the Akka, 4 feet 6 inches, 
and Batwa, 4 feet 3 inches (Wissmann, Flower, 
Man). The existing marked types may therefore 
be taken as collateral developments rather than 
independent primordial conditions, or gradual 
modifications of any one extreme type. 

The difficulty of determining the exact number 
of these types is due to the fact, already pointed 
out by Blumenbach, that none of them are found 
in what may be called ideal perfection, but that all 
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tend to merge by imperceptible degrees in each 
other. But the issue now appears to be nai rowed 
down to a choice between tniee, four, or at most 
five primary groups, with one or more marked sub- 
divisions in each. These are the black, woolly- 

Ethiopic {Negro) \ the yellow, lank- haired 
Mongolie; the white, smooth-haired Caucasie; the 
coppery, lank and long-haired American ; and the 
brown, straight -haired Malay o -Polynesian. But 
the last is commonly rejected as evidently the out- 
come of comparatively recent mixture, in which 
the Mongolie elements predominate. In fact, the 
Oceanic Malays proper cannot be separated anthio- 
pologically from the Asiatic Mongol group. Most 
authorities also regard the American as a remote 
branch of the same gioup, and this view seems 
justified by the striking Mongolie features ocemring 
in every part of the New World, as amongst the 
Utahs of the western States and the Botocudos of 
eastern Brazil. We are thus reduced to the three 
first-mentioned divisions, a grouping again adopted 
by Flower (1885), who concluded that primitive 
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man had in the course of ages become differentiated 
into ‘ the three extreme types represented by the 
Caucasian of Europe, the Mongolian of Asia, and 
the Ethiopian of Africa, and that all existing 
members of the species can be ranged around these 
types, or somewheie or other between them.’ But 
it is not to be supposed that all the distinctive 
characters of these three types are found co-exist- 
ing in any consideiable masses of the several 
groups. The ideal Homo Mthiopicus, Mongoheus, 
and Caucasieus must therefore be constiueted, so 
to say, by a sort of eclectic process, by selecting 
and grouping together the more salient features 
assumed to be characteristic of^ each. In this way 
has been prepared the subjoined compaiative 
scheme of the three main divisions, the points of 
contrast or resemblance between which will be 
best shown by their juxtaposition. Here it should 
be noticed that the Caucasie was divided by Huxley 
into two distinct branches — the Xanthochroi, or 
fair, and the Melanochroi, or dark — which in this 
table are respectively indicated as 1 and 2. 

THE THREE FUNDAMENTAL HUMAN TYPES. 


OoLouK Ajsrn Oharacter 
OF Skin 


Hair and Beard. 


Skull and Face. 


Stature and Figure.. 


Temperament . 


Language . 


Religion , 


Etliiopic. 


Blackisli, sometimes almost 
sooty black; velvety and 
cool to the touch, emitting 
a distinct odour. 


Jet black, fnzaly or ‘ woolly,’ 
rather short; flat in trans- 
verse section; sometimes 
said to grow in separate 
tufts ; scant or no beard. 

Skull mainly dolichocephalic 
(long and narrow), some- 
times also very high (hypsi- 
stenocephalic); prognath- 
ous lower jaw ; high cheek- 
bone; large, black, round, 
and prominent eye, with 
yellowish cornea ; hroad 
flat nose; thick, everted 
lips, showing the red inner 
skin. 

Generally tall, rather above 
the average, ranging from 
6 feet 6 inches to 5 feet 10 
inches and even 6 feet; 
large, bony frame, stout 
and robust, but weak in 
lower extremities. 


Sensuous, unintellectual, 
cheerful, and even boister- 
ous, but fitful, passing 
suddenly from comedy to 
tragedy ; hence at once 
affectionate and cruel ; 
science, art, and letters 
undeveloped. 

All agglutinating, mostly 
with prefixes and allitera- 
tive harmony (Bantu); 
relatively few abstract 
terms. 


Non-theistic; nature- worship, 
with fetichism and witch- 
craft as conspicuous ele- 
ments. 


Mongolie 


Yellowish, passing into olive, 
and almost every shade of 
brown ; rough m texture ; 
often with a /ewfe, washed- 
out look. 

Dun black, coarse, lank, 
lustreless, sometimes (in 
America) very long; 
round in section; mous- 
tache developed ; beard 
scant or absent. 

Skull mamly brachycephalic 
(round, but never quite 
circular) ; mesognathous 
jaw ; large cheek-bone ; 
narrow, almond-shaped, 
black eye, slightly oblique ; 
very small, concave nose ; 
features geneially broad 
andflatjin America hatchet- 
shaped. 

Generally short, rather below 
the average, 5 feet to 5 feet 
6 or 7 inches , hut Ameri- 
can branch often very tall ; 
heavy, squat, angular 
firame, especially on the 
uplands (Tibet, Bolivia) 


Slugmsh, somewhat morose 
and taciturn; hence pas- 
sive, with little initiative, 
but with great power of 
endurance, and subject at 
times to vehement out- 
bursts ; science slightly, 
art and letters moderately 
developed. 

Some isolating and unm- 
flected, with tendency to 
monosyllahism and tone; 
some agglutinatmg, mostly 
with postfixes and vowel 
harmony ; some polysyn- 
thetac ; abstract terms 
numerous. 

Polytheistic; spirit- worship 
(Animism); belief in dreams 
and visions (Shamanism); 
also higher religions. 


% 


Whitish; (1) very florid or ruddy; 
transparent, clearly showing the 
veins, (2) pale, but often dusky or 
swarthy; both merging in some 
places in a light olive, m others m 
various shades of brown 
(1) Flaxen, light brown, and even 
red, long, wavy, and silky; (2) 
black or dark brown, rather 
straight, hut sometimes lanky or 
curly; both oval m section; both 
with full beard. 

Skull mainly dolichocephalic; 
,2) mamly brachycephalic; both 
orthognathous ; (1) eye blue, hazel, 
or brown ; (2) eye large, black, and 
bright. Both long, stmight nose, 
often arched or aquiline; small 
mouth, thinnish lips ; features 
mainly oval and regular. 


(1) Tall, above the average, 5 feet 6 
inches to 6 feet 10 mches and 6 
feet; (2) below the average, 5 feet 
2 mches to 5 feet 6 or 7 inches ; hut 
much diversity within each group. 
(1) Powerful brawny frames, often 
very strong; (2) lithe, active 
frames, often with much staying 
power (Basques). 

Highly imaginative, active and enter- 
prising ; hence at once speculative 
and practical ; (1) somewhat solid, 
serious and perse venng ; (2) fiery, 
impulsive, hut inconstant. Science, 
art, and letters highly developed in 
both. 


Nearly all inflecting, mainly by post- 
fixes completely merged in modi- 
fied root ; hence more or less syn- 
thetic, with a general tendency 
towards analysis; abstract terms 
practically unlimited. 


Monotheistic (Umtarian, Trinitarian), 
with creeds based on revelations ; 
priesthood (mediation) a prominent 
feature ; also Brahmanism. 


Subjoined is a brief summary of the main divisions 
and subdivisions of these three fundamental groups. 

I. The Ethiopic Group falls naturally into a 
western or African, and an eastern or Oceanic 
division. The western, occupying all Africa from 
the Sahara southwards, comprises a northern or 
Sudanese branch (African Negroes proper), and a 
southern or Bantu branch (more or less mixed 
Negro and Negroid population), reaching Aorth- 


wards to about 5® N. lat. The former are marked 
by considerable physical unity and great linguistic 
diversity ; the latter by almost absolute linguistic 
unity (Bantu languages) and great physical 
diversity. The chief members of the Sudanese 
branch are Mandingan, Wolof, Felup, Sonrhai, 
Haussa, Eghe, Ibo, Yoruha, Fanti, Nupe, Michi 
Batta (West Sudan, Upper Guinea, Adamawa); 

* Kanuri, Kanemhu, Tibu, Mosgu, Yedina, Bagirmi, 
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Maba (Central Sudan, East Sahara, Wadai) ; 
Shilluk, Nuba, Binka, Janghey, Bongo, Bari, 
Monbuttu, Zandeh (East Sudan, White Nile, and 
Welle-Mobanji basins ) ; Masai, Kavirondo, El- 
gey o, Samburu, Turkana (Masai Land). The chief 
members of the Bantu branch are Wa-Pokomo, 
Wa-Sambara, Wa-Chaga, Wa-Swahili, Wa-Zaramo, 
Wa-Sagara, Wa-Nyamezi, Wa-Gogo, Ma-Nyanja, 
Ma-Kua, Ma-Vita, Ajawa (eastern seaboard); 
Zulu-Kafir, Ba-Suto, Be-Chuana, Tonga, Ba-Rotse, 
Mashona, Ba-Yeye, Makalaka, Makololo, Mag- 
anya (, South Africa) ; Ova-Herero, Ova-Mbo, 
Ganguella, A-Bunda, Ba-Fyot, A-Bongo, Ma- 
Yombe, Fan, Ba-Kale, Mpongwe, Ba-Koko,B walla, 
Bubi (western seaboard); Wa-Regga, Ba-Lolo, 
Tu-Shilonge, Ba-Ngala, Bu*Banghi, Ba-Teke (in 
the Congo and Ogowe basins). 

The Oceanic division of the Ethiopic group 
comprises two branches : ( 1 ) The Papuans of the 
Eastern Archipelago and New Guinea; (2) the 
closely allied Melanesians of the Solomon, New 
Hebrides, New Caledonia, Loyalty, and Fiji archi- 
pelagoes. 

Within both Ethiopic domains are scattered 
several dwarfish groups, the so-called Negritos and 
Negrillos— i.e. ‘Little Negroes,’ perhaps represent- 
ing the true aboriginal element in these regions. 
In Africa the best known are the Ahicas of the 
Upper Welle basin, the Ohongos of the Gabun, the 
Batwas of the Middle Congo (smallest of men). 
The Bushmen of South Africa lead through the 
taller Hottentots to the Negroes pi'oper. In Oceania 
still survive the Aetas of the Philippine Islands, 
the Simangs of the Malay Peninsula, the so-called 
Mincopies of the Andaman Islands, and the Arfalcs 
of New Guinea. The JHalangs of Java have re- i 
cently died out. Besides, their smaller stature, | 
all tlie Negritos differ from the Negroes by their 
brachycephaly. 

II. The Mongolio Group occupies the greater 
part of the eastern hemisphere (in Europe much 
assimilated to the Caucasians), and till the dis- 
covery of America was in exclusive possession of 
the New World. Its chief branches aie: (1) The 
Mongolo-Tatars of Central and North Asia, Asia 
Minor, parts of Russia and the Balkan Peninsula ; 
(2) the Tiheto-IndO'Chinese of Tibet, China proper, 
Formosa, and Indo-China; (3) the Finno^Ugrians 
of Finland, Lapland, Esthonia, Middle Volga, Ural 
Mountains, North Siberia, Hungary (Magyars); 

. (4) the Malays and Malayans of the Malay Pen- 
insula, the greater and lesser Sunda Islands, Mada- 

f ascav, the Philippines, Formosa ; ( 5 ) the American 
ndians, coi^rising all the New World aborigines. 
III. The CTaucasio Group has in recent times 
spread over the whole of the New World, South 
Africa, and Australasia ; (1) Nordic, tall, fair 
dolichocephals : North-west Europeans, Kuids, 
Afghans, West Persians; (2) Alj^ine, brachy- 
cephals : Central Europeans, Armenians, Tajiks ; 
(3) Mediterranean, short, daik dolichocephals; 
South Europeans, N or th Africans, Arabs, Bravidians, 
Polynesians, Todas, Ainu. Chief linguistic branches; 

( 1 ) Aryans of India, Iran, Armenia, Asia Minor, 
and great part of Euiope, with sub-branches 
Hindus, Afghans, Persians, Beluchis, Armenians, 
Ossetians, Hellenes, Thraco-Illyrians, Italo-Siculi, 
Celts, Teutons, and Letto-Slavs; (2) Semites of 
Mesopotamia, Syria, Arabia, and North Africa, 
with sub-branches Assyrians (extinct), Syrians, 
Arabs, Phoenicians (extinct), Abyssinians, all 
except the last named now assimilated in speech to 
the Arabs ; (3) Hamites of North and East Africa, 
with chief sub-branches Berbers of Mauritania, 
Tuaregs of West Sahara, Copts and Fellahln of 
Egypt, Fulahs (?) of West Sudan, Bejas (Bishaii) 
and Afars (Banfi^kil) along west side of the Red 
Sea, the mixed populations of Galla, Somali, and 


Kaffa Lands ; (4) Basgms of the Western Pyrenees ; 
(6) Malayo-Polynesian or Austronesian j besides 
many groups in the Caucasus. 

The jun^e tribes of the Beccan, the Veddas, the 
Sakai, and the Australians have been grouped as 
Pre-Bravidians. 

J^though treatises on various branches of the anthropo- 
logical sciences are past counting, comprehensive works 
of a strictly ethnological character are not numerous, and 
of these few can he recommended as safe guides to the 
student. The subjoined are valuable either intrinsically 
or as able expositions of particular theories, Blumen- 
bach, De GeneT^s huntani varietate nativa ( 3d ed. 1795) ; 
Prichard, Natural History of Man (1843) and Researches 
(1813) ; Desmoulins, Hut, Nat. des Races Humaines 
(1826); Baer, Vorlesungen nher Anthi^opologie (1824); 
Edwards, Des Races Humames (1829); Bory de Saint- 
Vincent, H Homme (2d ed. 1827); Courtet de ITsle^ 
Tableau ethnographique (1849); Thomas Smyth, The 
Unity of the Human Race (1851) ; Carl Vogt, Lectures on 
Man, <&G. (English ed. undated); HoUard, De V Homme 
(1853 ) ; Cuvier, H Homme ( 1857 ) ; Nott & Gliddon, Types 
of Mankind (1854) and Indigenous Races of the Earth 
(1854); Knox, The Races of Men (1862); D. Wilson, 
Prehistoric Man (1862) ; Latham, Mam and his Migra- 
tions (1851) ; Nat. Hist, of the Varieties of Man (1850), 
and other ethnological essays ; Waitz, Anthropologie der 
Naturvolker (1864); Muller, ‘ Ethnographie,’ in Reise der 
Novara (1861 et seq.); Brace, The Races of the Old World 
(1863) ; Broca, Le Inngmstique et V Anthropologie (1862), 
&c. ; Pouchet, Plurality of the Human Races (i^glish ed. 
Ib64); De Quatrefages, Histoire GMrale des Races 
Humannes (1889); works by Retzius, Bastian, Haeckel, 
ke. ; Huxley m J ournal of Ethmol. Soc. ( 1870 ) ; Hove- 
lacque, Langues, Races, NaiionaliUs (1872); Pesohel, 
The Races of Man (1876); Topinard, Anthropology 
( trans. 1878) ; Tylox, Anthropology (1881 ) ; Brinton, Races 
wnd Peoples ( 1890 ) ; Deniker, The Races of Man (1900) ; 
Batzel, History of Mankind (trans. 1897); Bapley, The 
Races of Europe (1910); Sergi, The Mediterranean 
Race (trans. 1902); Keane, Ethnology (2d ed. 1896), Man, 
Past and Present (1900; rev. 1919), and The Worlds 
Peoples (1908); Dixon, Racial History of Man (1923); 
Haddon, The Races of Man (new ed. 1924). 

Ethyl is a colourless, inflammable gas, ob- 
tained by the action of iodide of ethyl, CgHgl, on 
granulated zinc. It possesses an agreeable odour, 
is insoluble in water, out soluble in alcohol. . It is 
not, however, on its own account that ethyl is of 
importance, but because it is the starting-point of 
an important series of organic compounds known 
as the ethyl series. In all of these the group 
CHg— CHg or CgHg is present, and acts as if it were 
an atom of some elementary substance— e,g. potas- 
sium. Thus we have 

Potassium, K ; Ethyl, Cf.2]^ 

A molecule of Potassium, Ko ; A molecule of Ethyl, ( Oa'Es')^ 

Potassium Iodide, Kl ; Ethyl Iodide, 

Potassium Oxide, KgOj Ethyl Oxide or Ether (02^5)20 

Caustic Potash, KOH, Ethyl Hydrate or Alcohol, 

C2H5OH. 

In these we see that the group of atoms, C 2 Hg, 

I always enters into combination as if it w’^ere indi- 
visible, and it is usual to call this group ethyl, and 
to reserve the term dietlM for the compound 
(C 2 Hg )2 described above. Ethyl, C 2 H 5 , is only 
hypothetical, and does not exist in the free state, 
while diethyl, (C 2 H 5 ) 2 , is an actual gas, called 
butane. See Alcohol, Base, and Ether. 

Ethylaiaine^ NH^CgHg, is a substance resem- 
hling 01‘dinary ammonia "in its odour and many of 
its properties. It is found in coal-tar, in the oil 
obtained duiing the destructive distillation of bones, 
in the gases evolved during putrefaction, and may 
be produced by complicated chemical processes. 
It has been called an artificial alkaloid (see Alka- 
loid), as being ammonia in which one atom of 
hydrogen is replaced by the group Ethyl. 
Ethylene* See Olefiant Gas. 
iltienne. See Stephens. 

Etiolation* See Blanching. 
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Etiv^ a salmon-river and a sea-loch of Argyll- 
shire. The river, issuing from a loch on Rannoch 
Muir, near lonely Kingshouse Inn, runs 15 miles 
south-westward to the head of the loch, which 
itself extends 10| miles south-westward, then SJ 
westward, until at Dunstafthage Castle, 3^ miles 
NNE. of Oban, it merges in the Firth of Lorn. 
Nan'owing from mile to less than 2 furlongs at 
Oonnel Ferry, its reef -barred entrance, where the 
depth too decreases from 420 feet to 6 at low- water, 
this loch offers a good example of an ancient sub- 
merged glen. Like that of Loch Awe (q.v.), its 
scenery is magnificent, the upper reach closely 
engirt by mountains, of which the loftiest are Ben 
Cruachan (3689 feet) and Ben Starav (3541). 
Ardchattan Priory, founded on its north shore in 
1281 for monks of the order of Vallis Caulium, is a 
beautiful ruin ; so, too, is Dunstaffnage, the fabled 
seat of the Dalriadan kings, the stronghold really 
of Macdougals and Campbells, and the prison for a 
while of Flora Macdonald. See also Beregonitjm. 

EtnOf or .Etna ( called by the modem Sicilians 
Monte Gibello— the last part of the name being 
the Arabic Jebel Italianised), an isolated volcanic 
mountain close to the east coast of Sicily, with a 
base 90 miles in circumference, and a height of 
10,768 feet. The mountain mass rises with gentle 
and regular slopes up to a single cone, containing 
the crater, a chasm about 1000 feet in depth and 
from 2 to 3 miles in circumference. The regularity 
of tbi slope is, however, broken by the val del 
Bove, an immense gully exravating the eastern 
flank of the mountain, 4 or 5 miles in diameter, and 
surrounded by nearly vertical precipices from 2000 
to 4000 feet high; it has a singularly dreary and 
blasted appearance. A striking feature is the very 

t reat number of secondary cones dotted aU over the 
anks of the mountain. Of these the principal 
are the Monti Rossi, 450 feet high, twin peaks 
which were cast up during the eruption of 1669. 
The slopes of the mountain are divided into three 
sharply defined zones, the cultivated, the woody, 
and the desert region. This last, extending from 
about 6300 feet upwards, is a dreary waste of 
black lava, scoriae, ashes, and sand, covered dur- 
ing the ^eater part of the year with a sheet of 
snow. The wooded region, which stretches down 
to the line of 2000 feet, though with consider- 
able variation of breadth, is planted with forests 
of chestnuts, beeches, birches, pines, maples, and 
oaks. Below this lies the cultivated zone, a thickly 
peopled region of great fertility, where the vine, 
date-palm, bananas, sugar-cane, oranges, lemons, 
olives, figs, almonds, &c. are ^own. The ascent 
is usually made from Catania, a town on the coast 
to the south. The origin of the mountain goes back 
to the Pliocene age, when its foundation was prob- 
ably begun in a submarine bay penetrating into the 
west coast of Sicily. The geological structure of 
the Val del Bove lends support to the view that 
there once existed a second great crater, the centre 
of permanent eruption. 

The most remarkable of the recorded eruptions of 
Etna are the following : 1169, when Catania and 
16,000 of its inhabitants were destroyed; 1329, 
when a new crater opened near the Val del Bove ; 
1444, when the cone fell into the crater ; 1537, on 
which occasion two villages and many human 
beings perished; from 1603 to 1620 Etna was 
almost contmually in activity ; in 1666 three new 
craters were formed. The most violent outburst 
of all was, however, that of 1669, when a chasm 
12 miles long opened in the^ flank of the moun- 
tain, and from it issued a liue of flames, whilst 
a new crater was made. During an outburst 
in 1755 a large flood of water was poured down 
from the Val del Bove. In 1852-53 there was 
a violent eruption which lasted nine months; a 


torrent of lava, 6 miles long by 2 broad, and some 
12 feet in depth, was ejected. Theie weie gieat 
eruptions in 1879, 1886, 1892, and 1923. In the 
last mentioned the new ciater of 1911 (on the 
north-east side of the main cone) was active, and 
a lower crater sent forth a lava-flow that leached 
the outskirts of Linguaglossa. About 100 eiup- 
tions have been pietty accurately described, 
16 having occurred in the 19th century. In 1880 
an observatory was built on the south side of the 
mountain, at a height of 9075 feet above the sea 
(nearly 1000 feet higher than the hospice of the 
Great St Bernaid). See Feirara, Descrizione delV 
Etna (1818); Rod well, Etna and its Eruptions 
(1878); Sartorius von Walteishausen, Der Aetna^ 
edited by Von Lasaulx (2 vols. Leip. 1880) ; G. 
de Lorenzo, LEtna (1907) ; Geographical Eeview 
(1916). 

EtOUf a town in the south of Buckinghamshire, 
on the left bank of the Thames, 21 miles WSW. of 
London. It lies opposite to Windsor, in Berkshire. 
Eton chiefly consists of one long street, and is 
mainly dependent on the college. Pop. 3000. 

Eton College, one among the most famous 
educational establishments in England, was founded 
in 1440 by Henry VI., under the title of ‘The 
College of the Blessed Maiy of Eton beside Wind- 
sor.’ The original foundation consisted of a pio- 
vost, 10 priests, 4 clerks, 6 choiisters, 25 poor 
grammar-scholars, a master, and 25 pool infiini 
men. The king provided for the establishment out 
of his own demesne lands and the estates of cer- 
tain alien priories. A supplementary chartei was 
granted in 1441, in which year also the college 
buildings were commenced. Henry was veiy so- 
licitous that the work should be of a durable kini • 
Some of the buildings were finished in 1443, and 
were handed over by the royal commissioners to 
the provost, clerk, and scholars. Political troubles 
of various kinds letarded the completion of the 
buildings till 1523. Bishop Waynfleete was the 
first head-master, and afteiwaids a munificent 
supporter of the college. The institution passed 
thiough much peril in the reign of Edward I v., and 
again in the time of the Commonwealth ; but it 
weathered the dangers, and the increasing value of 
its estates brought in a laige income. Since 1868 
the college consists of a provost and 10 fellows, 
who constitute the ‘governing body,’ 2 chaplains 
or conducts, and 70 king’s scholars or collegers. 
The membeis of the governing body are nominated 
by the universities of Oxford and Cambridge and 
other learned and responsible electors. The scholar s 
are lodged within the college walls. The main 
portion of the establishment, however, consists of 
the oppidans, students who live in houses held by 
the masters, and whose friends pay liberally for 
their education. The tuition is the same for them 
as for the collegers. There are valuable scholar- 
ships at King’s College, Cambridge, also other- 
scholarships and prizes open to all. Till 1851 the 
course of education was purely classical, hut mathe- 
matics was admitted into the curriculum in that 
year, physical science in 1869, and the college now 
possesses an admirable museum, laboratory, and 
observatory. Among famous Etonians have been 
Bolingbroke, Boyle, Canning, Chatham, Lord 
Randolph Chnrchill, Derby, Fielding, Fox, Glad- 
stone, Gray, Hallam, Kiiiglake, Lyttelton, Mil- 
man, Person, Praed, Pusey, Lord Rosebery, Lord 
Salisbui-y, Shelley, Fitzjames Stephen, Leslie 
Stephen, Swinbur-ne, the Walpoles, Wellesley, and 
Weilin^on. Famous heads have been Lupton, 
Udall, Savile, Wotton, Barnard, Keate, Hawtrey. 

The college buildings are of various date and 
varying beauty— from the original work of the 
^ royal saint’ onwards— include the chapel (with 
remarkably fine mural paintings by William Baker, 
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1479-1488), hall, libiary, and schools, the provost^s 
and master’s apartments, and the lodgings of the 
leilows, surrounding two quadrangles. The chapel 
is of stone, the other buildings of brick ; and the 
eisfect of the whole is strikingly picturesque, as seen 
from the terrace of Windsor Castle. The Gothic 
chapel is especially beautiful, rich in carving and 
painted glass. The ‘Montem,’ or triennial proces- 
sion to Salt Hill {ad montem)^ was celebrated last 
in 1846. The acting of miracle plays on Founder’s 
Day was revived in 1919. 

See Creasy’s Eminent Etonians (1850 ; new ed. 1876) ; 
Je&se’s Gelehrated Etonians (1875) ; Thackeray’s Life of 
Hawtrey (1896) ; Coleridge, Eton m the Forties (1896) ; 

A. 0. Benson’s Fasti Etonienses; histories by Maxwell 
Lyte (1875; 4th ed. 1911), Sterry (1898), and Cust 
(1899); and books by Lubbock (1899), Brock (1900), 
Stone (1910), and Austen-Lelgh (1921). 

Etretaty a Norman watering-place, 18 miles 
NE. of Havre ; pop. 2000. 

£tl*uria» the country of the Etruscans, lay west 
of the Tiber and the Apennines, and included the 
valley of the Arno. In the 6th and 5th centuries 

B. C. the Etruscans held also the valley of the Po, 
called Etruria Circumpadana, and a region south 
of the Tiber, called Etruria Campaniana. Etruria 
Propria was a confederation of twelve cities or 
states, the duodecim populi Etrurice. No list of 
these cities has come down to us, but Veil, Tarquinii, 
Cfere, Clusium, Cortona, Perusia, Vulci, Volsinii, 
Vetulonia, Volaterrm, and Arretium may probably 
be included, while the twelfth may have been 
either Rusellse, Falerii, or Populonia. To the 
northern confederation twelve cities are also 
assigned; among them we may reckon Mantua, 
Ohia venna, Felsina ( Bologna ), Ravenna, and Hatria, 
important enough to give a name to the Adriatic. 
In the southern province were Capua and Nola, and 
possibly Salerno. Some of these cities are now 
deserted sites, marked only by vast cemeteries and 
the remains of cyclopean walls, while others still 
retain more or less of their old importance. 

Veil, for four centuries the formidable foe and 
rival of Rome, from which it is only 11 miles dis- 
tant, is now utterly desolate. It was taken and 
destroyed by Caraillus in 396 B.O. The necropolis, 
extending over 16 sq. m., attests the splendour of 
the ancient city and the vast population which 
must have dwelt within its walls, 7 miles in 
circuit. Six miles from the sea, midway between 
IRome and Civita Vecchia, is the village of Cervetri, 
which preserves the name and marks the site of 
Caere, which, under its older name of Agylla, is 
said to have been a ‘Pelasgian’ city before the 
arrival of the Etruscans. On this site inscriptions 
have been found, written in a language and an 
alphabet called ‘ Pelasgic,’ and believed to be pre- 
Etruscan. The paintings in some of the tombs are 
in a style no less archaic. Of later date is the 
tomb of* the Tarquins, who are said to have fled to 
Csere when expelled from Rome. Cortona, perched 
upon a rock, and surrounded by fragments of 
massive walls, possibly of pre-Etruscan date, 
occupies the most venerable site in Italy. Ifl 
the time of Herodotus, Cortona, like Caere, re- 
tained its ^Pelasgic’ character. Dionysius says 
it was a great and flourishing city of the Um- 
brians before it was taken by the Etruscans, 
who made it their northern capital. The bronze- 
workers of Cortona were renowned, and the local 
museum contains noteworthy examples of their 
skill. The southern capital was Tarquinii, a city 
purely Etruscan. Cometo, a town 60 miles from 
Rome, and not far from the sea, occupies a portion 
of the site. The necropolis of Tarquinii, which 
extends over many miles, contains several sepulchral 
chambers, painted in the archaic style of the genuine 
art of the Etruscans, and giving a curious insight into 


their religious beliefs. We have scenes from the 
under-world, representing souls riding on horseback 
or seated in cars, led away in the ^arge of good 
or evil spiiits. Elsewhere the daily life of the 
people is depicted ; we see horsemen returning from 
the chase, chaiiots, boar-hunts, wrestlers, pugilists, 
banqueting scenes, dancing girls, and musicians. 
Fig. 1 represents a dancing girl and musicians from 
the walls of a tomb called the Grotta del Trin- 
clinio, and fig. 2 a death-scene from a tomb called 
the Camera del Moite. The tombs of Clusium 
(now Chiusi) exhibit the same archaic character 
as those of Tarquinii. A vast chambered tumulus 
called the Poggio Gajellamay be that described by 
Varro as the tomb of Lars Por&eiia. Vulci, though 
barely mentioned by historians, must have been 
a very wealthy and populous city. The necropolis 
has yielded in plenty some of the richest artistic 
treasures of any Etiuscan site. The Cucumella, a 
huge chambeied tumulus like that at Clusium, bears 
a curious resemblance to the great tomb of Alyattes, 
king of Lydia, the father of Croesus, near Saidis. 
Volsinii (Orvieto) was one of the most powerful 
Etruscan cities, and one of the last to yield to- 
Rome. Here have been found many painted 
vases, and at the foot of the hill to the north 
lies a great Etruscan cemetery. Perusia (Perugia) 
is peculiaily rich in inscriptions, among them 
the famous cippus (46 lines). It has not been 
deciphered, but appears to be the record of the 
assignment of a sepulchre to the Velthina family. 
Velathri (now Vol terra), called Volaterree by the 
Romans, stands, like Cortona, upon an almost im- 
pregnable rock, suriounded by Etiuscan walls, five- 
miles in circuit. It held out against the Romans 
after all the rest of Etruria had been subdued. 
The people burned their dead instead of burying 
them, and the local museum contains many ash- 
chests, like miniature sarcophagi, the sides carved 
with mythological subjects, or with lepresentations 
of bull -fights, boar-hunts, hoise-races, and gladia- 
torial combats. Cyclopean walls mark the sites of 
Rusellse, Cosa, Saturnia, and of Pupluna (Popu- 
lonia), a seaport, interesting chiefly foi its coins. 
The walls of Fsesulse (Fiesole), near Florence, are 
well known to travellers. Vetulonia was formerly 
identified with Magliano, but now with Colonna 
(Vetulonia since 1887) in the Maremma; here an 
extensive necropolis has yielded many objects of 
archaeological value. Neither Luna nor Pisse has 
yielded any remains of interest. Other Etruscan 
sites, among them Viterbo (Surrina), Bologna 
(Felsina), Toscanella (Tuscania), Siena (Sense), 
Arezzo (Arretium), Sovana (Suana), Faleiii 
(Faleria ), and Ferento (Ferentium), are desciibed 
by Dennis, Cities and Cemeteries of Etruria (2d ed. 
1878), to which the reader may be referred for 
fuller information. 

History, — The history of Etruria, like that of 
Carthage, has to be reconstructed from accounts 
transnntted by heredita^ foes. The Roman 
legends represent Etruria as a powerful and 
wealthy state before Rome was founded. Accord- 
ing to a tradition preserved by Varro, the Etruscan 
era commenced in 1044 B.C., nearly three centuries 
before that of Rome. When legend ceases and 
history bemns, we find the Etruscans a great naval 
power, alued with Carthage against the Greeks, 
and dominant throughout northern and central 
Italy, Rome itself beiag included in the Etruscan 
dominion, and ruled oy Etruscan kings. The 
legend of the migration of the Tarquin dynasty 
from Tarquinii may signify the extension of the 
domination of that powerful city over the regions 
southward of the Tiber, A cemetery, believed to 
be Etruscan, has been discovered on the Esquiline, 
and the Cselian Hill in Rome bears the name of 
the Etruscan chieftain Cmles Vibenna. The- 
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paintings and inscriptions in a tomb at Vulci give 
an Etruscan version of the Taiquinian story. We 
see the hero ‘Macstrna ’ (Mastarna), an Etruscan 
appellation applied to Seivius Tullius, cutting the 
bonds of his fiiend and companion Caile Vibinas 
(Cseles Vibenna), while Cneve Tarchunies Rumach 
(Cn. Tarquinius Romanus) is being killed by an 
Etiuscan. The names of Tarquin, Mastama, and 
Caeles Vibenna, thus curiously preserved, prove that 
Livy’s account of the Etruscan kings of Rome is not 
wholl y legendai y . But that it was not derived from 
contemporary sources is indicated by an 
archaeological discovery of much interest. 

We learn that in 509 B.c. Lars Poisena 
of Clusium, as Livy calls him, marched 
with a great arnay to the gates of Rome 
to re-establish Tarquin on the throne. 

Now, in a tomb at Vulci, a sarco- 
phagus was found, on which is depicted / ri 

in relief a high official with insignia re- / 

sembling those of a Roman consul. He 
is riding in procession on a biga, preceded / y / 
by two lictors with their fasces, and fol- ^ ^ 
lowed by two servants. The inscription 
informs us that this deceased magistrate, 

Tute Larth, puTtsvana thuns^ ‘five 
times Porsena. * It is manifest that Por- — ^ ^ 


circus, the gladiatorial combats, the horse-races 
the triumphal processions, the pipe-players, the 
lituus, the colleges of augurs, as well as the 
arrangement of the house, the art of construct- 
ing aqueducts and sewers, the division of the as 
into twelve parts, the beginnings of military 
science, and some of the Roman weapons. Moie 
than all, the high position of the wife, so different 
from that which she occupied in Greece, was the 
same as that which she occupied in Etruria. 

How feeble was the Roman republic in its 







sena was nob, as Livy supposed, a proper 
name, but, like ‘ Pharaoh ’ in Egypt, the 
designation of an office ; and that the Etruscan chief 
who took up Tarquin ’s cause was the elected ‘Poi sena ’ 
or chief -magisti ate of Clusium. In like manner, 
since the word macks meant ‘ first ’ in Etruscan, it 
seems probable that Macstma, the Etruscan 
appellation of Servius Tullius, was not a proper 
name, but a designation of the kingly office, 
equivalent, it would seem, to Princeps. We 
are also told that Tarquin, with his two sons, 
Titus and Aruns, took refuge in Caere. Not only 
are Tite and Amth usual names in Etruscan 
epitaphs, but at Cervetri, the site of Caere, there 
IS an immense chambeied tomb containing mor- 
tuary records of forty-six members of the Tarcna 
family, which must have been resident at Caere 
for many generations. 

As an Etruscan city, Rome plainly attained a 
greater height of prosperity than she regained for 
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two centuries. This is indicated not only by the 
mgends of the splendour of the Tarquinian kings, 
but ^ the evidence of such vast constructions as 
the Cloaca Maxima, the Capitoline temple, and 
the Servian wall. The state ceremonial of Rome 
^pears also to have descended from the period of 
Etruscan rule. The insignia of consular authority, 
the fnga praetexta with its purple border, the ivory 
.curale chair, the twelve lictors with their fasces 
and axes, aJl of Etruscan origin, are not likely to 
have been copied from the usages of hereditary 
foes, but are more probably survivals from the 
pen<^ when Rome was one of the Etruscan cities. 
Afx Etniscan origin may also be assigned to the 


Fig. 1. 

infancy appears from the fact that for a century 
after the expulsion of her Etruscan lords Rome 
maintained with varying fortunes the stiuggle 
with the Etruscan town of Veil, distant 11 miles 
only from her gates. That Veii fully held her own 
is shown by the admission that in the year 476 B.c. 
she captured the Janiculum, At that time the 
Etruscans were still the greatest military power in 
Italy. At the height of their prosperity, in the 6th 
century B.O., they shared with the Phcenicians and 
the Greeks the maritime supremacy of the Mediter- 
ranean. In 638 B.C., in conjunction with the Car- 
thaginians, they sent a powerful fleet to expel the 
Greek colonists from Corsica. They attacked the 
Greek colony of Cumse in 625 B.C., and again in 
474 B.C., when their naval power was shattered by 
Hiero I. of Syracuse, in a great battle fought off 
Ciimse, the first event in Etruscan history as to 
which we possess contemporary records. The 
victory was celebrated by an ode of Pindar, then 
resident at the court of Hiero ; while from the 
mscription on a bronze helmet, found at Olympia 
in 1817, and now in the British Museum, we 
leain that it was an Etruscan trophy from Cumse, 
dedicated by Hiero and the Syracusans to the 
Zeus. In 453 B.c. we find the Etruscans 
still in possession of Corsica, and in 414 they were 
able to send a contingent of three ships to aid the 
Athenians at the siege of Syracuse. 

But from this time dates the rapid declension of 
their power. Towards the close of this century the 
Etniscan dominion in Campania was overthrown 
by the Samnites and the Greeks of Cumse, Capua 
being taken by the Samnites in 423. Then the 
Gauls swarmed over the Alps, and, after over- 
whelming the Etruscan cities in the valley of the 
Po, crossed the .Apennines, having destroyed the 
wealthy city of Melpum in 396 B.c., the year in 
which the long stiuggle between Rome and Veii 
was brought to an end by the capture of the latter by 
Camillus, after a ten years’ siege. The Gauls con- 
tinued their devastating progress through Etruria, 
and in 390 plundered Rome, alter having vainly laid 
siege to Clusium, Etruria was fatally weakened by 
the loss of her two outlying provinces and the devas- 
tation of the central province by the Gauls. After 
a prolonged resistance, southern Etruria submitted 
to Rome in 351 B.c. In 311 war was renewed j the 
Romans crossed the natural boundary formed by 
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the Ciminian Forest, and, after repeated defeats tinguishes between the tombs of an aboriginal 
of the Etruscans, a decisive contest took jlace in people who practised cremation and those of the 
283 at the Vadimonian Lake, when Tarquinii lost later invaders who buiied their dead. Livy says 
its independence ; and three years later the Romans that the speech of the country-folk in Etiuiia 
reached Volaterrse, the northern stronghold of the differed from the language spoken in the towns, 
Etruscans, when the struggle, which had endm*ed and we may well believe that a conquered race 
for five centuries, came finally to an end. would be left to till the soil for the benefit of 

In the Second Punic War, the chief Etruscan invadeis dwelling in walled towns. The splendid 
cities furnished supplies for the Roman fleet. It tombs from which our knowledge of Etruscan 
is plain that these cities retained wealth and speech, luxury, and ait is derived cluster round 
power as semi-independent allies under the Roman the walls of a few great cities, and are mostly the 
suzerainty. They seem to have been gradually sepulchres of wealthy nobles. We occasionally meet 
Romanised, and were finally admitted to the with the urn of a freedman or of a slave, 

Roman franchise in 89 B.o. The great Etruscan but we know nothing of the tombs of the iribabit- 
families secured leading positions in the Roman ants of the villages, who may well have belonged 
commonwealth. Pompey the Great seems to have to another race, and have spoken a different 
been of Etruscan lineage, tombs of the Pumpu language. Again, the abiupt collapse of the 
family having been discovered at Cometo (Tar- Etruscan doniinion in Campania and in the valley 
quinii), Clusium, Cortona, and Perugia. There was of the Po indicates that it was a dominion of coii- 
a Tarquinian gens at Rome in the time of Cicero, quest rather than of colonisation , and the complete 
while Maecenas, who bears an Etruscan name, was effacement of the language in Etiuria proper argues 
from the Etruscan city of Arretium (Arezzo), that the Rasena were a ruling aristocracy, com- 
Families of undoubted Etruscan lineage still linger paiatively few in number, though high in culture, 
on in Etruria. The necropolis at Volterra contains The physical type of the Etruscans is hardly 
the tomb, with Etruscan epitaphs, of the Ceicna to be determined from the evidence of the crania 
{(IJaBcina) family, members of which distinguished of their tombs; for while heads are to be found 
themselves under the early emperors, and whose there which represent the intruding Aryan, so also 
lineal representative, Nicolas Csecina, bishop and are skulls which, if they represent the intruding 
patrician, was buried in the cathedral of Volterra Etruscan, are certainly indistinguishable from the 
in 1765. ciania of the native Liguiians (Italians). The 

Origin . — The people of Etruria were called descriptions by ancient authors, 

Etrusci or Tusci by the Romans, Tyrrheni or aie confirmed oy the recumbent 

Tyrseni by the Greeks, Tursci by the Umbrians, portrait effigies on the sarcophagi, which show the 
and Rasena by themselves. Their origin and Etruscans as a sturdy race, short and stout, with 
ethnic affinities though much discussed aie still in large heads, thick arms, high coloui, scanty beaid, 
doubt. An early tradition, leported by Herodotus, and hair black or occasionally chestnut. It has 
and often repeated, brings them fiom Lydia ; but been remarked that they were not unlike the 
Dionysius of Halicarnassus doubts any such migra- Kheta (Hittites) who invaded Syiia horn the 
tion, because it is not mentioned in the Lydian north, and whose monuments are found in Asia 
history of Xanthus, and because the Etruscans Minor as far west as the neighbourhood of Sardis, 
differed from the Lydians in language, laws, cus- In any case we may agree with Dionysius that the 
toms, and religion. Dionysius says the Etruscans language, customs, and religion of the Etruscans 
were unlike all others in speech and manners, and differed from those of any nation with which he 
claims for them an indigenous origin. could have been acquainted, while their physical 

Modern writeis who accept the Lydian tiadition type, as represented on their monuments, is so 
point out that Tar(][uinii, probably the mother-city unlike that of other Euiopeans as to incline us to 
of the Etruscans, is near the coast, that striking agree with the dictum of Seneca ; Tuscos Asia sibi 
structural lesemblances exist between tombs at vindicat — ‘Asia claims the Etruscans as her own.’ 
Vulci, Clusium, and Tarquinii and certain tombs Language . — The Etruscans had an extensive 

near Sardis, that certain Lydian inscriptions seem literature. The subjects repiesented on the inonu- 
to contain some of the Etruscan symbols. They ments prove their familiarity with the tale of Troy 
argue, too, that if Phocseans settled in Corsica, and the cycle of Greek heroic legend, and we leain 
Lydians may have found their way to Italy. It that they possessed histories, poems, dramas, and 
must be acknowledged, however, that the migration works on augury and divination. A fragment of 
of so numerous a people by sea is a formidable writing (now in the museum of Agram), identified 
difficulty. as part of a Book of Ritual, was found in 1891 on a 

The difficulty is of course overcome by those piece of linen wrapped lound an Egyptian mummy, 
who hold that the Etruscans entered Italy by but with this exception all their books have 
land -route from the north; but here it should perished, so that in addition to a few doubtful 
be remarked that the general tendency of arches- Etruscan words preserved by Hesy chins, Vairo, 
ological research is to discredit the view that the and other writers, our knowledge of the language 
Etruscans were invaders from the Rhsetian Alps, is derived almost solely from inscriptions. Of these 
That the origin of the Etruscans should have been inscriptions some thousands have been discovered, 
referred at various times to such diverse peoples hut we have unfortunately no clue to their mean- 
as the Egyptians, Phoenicians, Hittites, Baby- ing, as the few bilinguals consist mainly of proper 
lonians, Ligurians, Celts, Basques, Finns, serves names. It is in these circumstances that it has so 
well to prove the complexity of the problem. Per- far been found impossible definitely to connect the 
iaps the theory which now gains most geneial Etruscan tongue with any of the known gieat 
acceptance is that probably there were two ele- families of language. Thus in modern times it 
ments in the population of Etruria, one autoch- has been maintained that the Etiuscan language 
thonous, numerous, and servile ; the other an in- was Semitic, Celtic, Armenian, Gothic, Basque, or 
trusive conquering aristocracy, Pelasgian in stock, Albanian. Professor Sayce thinks it is su% generiSy 
and coming to Italy by sea- route from the east, belonging to a family of speech which has every- 
Thus Caere and Cortona are said to have been where become extinct. Many hold that the aflfini- 
‘Pelasgic’ cities before they became Etruscan, ties are Ugro-Altaic, while the reference to Asia 
Certain inscriptions from Etrurian tombs, formerly Minor has also gained ground. The failure of 
classed as Etruscan, are now attributed to the Corssen’s attempt to explain the language as an 
more ancient ‘Pelasgic’ race. Conestahile dis- Aryan dialect, akin to Umbrian, Oscan, and Latin, 
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was a gain in the negative direction, and few 
scholais would now be found to maintain that 
it belongs either to the Aryan or Semitic family 
of speech. It seems rather to have been an agglu- 
tinative dialect, approximating, like Finnic, to the 
inflectional stage. It was written from right to 
left, in an archaic form of the Italic alphabet, 
which was obtained from Euboea about the 7th 
centuiy B.c. In retaining the letters ih&ta, phi, 
chi, and san, and in rejecting d, h, g, and o, the 
Etruscan alphabet differs from the Latin. 

Most Etruscan inscriptions are very short, few 
containing more than twenty wordsLv. A sepulchral 
tablet of Capua and the rerugian cippus men- 
tioned above bear the only two of length. Inscrip- 
tions have been found as far north as the Alps, near 
Nice, Turin, and the lakes of Como and Lugano. 
But they come mostly from Central Etiuria. 
Some vast cemeteries, sucli as those of Veii and 
Bologna, have yielded few or none, possibly because 
they date from a time when the art of writing had 
not become general. 

The greater part of the inscriptions are shoi-t 
mortuary records, stating usually the name and 
parentage of the deceased; his age, his condition 
in life, and the public offices he held being occa- 
sionally added. They occur on the walls or over 
the entrances of vaults, on steles or pillars erected 
in front of tombs, or on the labels and seals of 
sepulchral niches, but they are more usually painted 
on the urns, or cut in the stone of the sarcophagi, 
a recumbent figure of the deceased frequently re- 
posing on the lid, while the sides are sculptured 
with mythological subjects or scenes from the life 
of the deceased. The inscriptions found in 1886 
in Lemnos in a language resembling Etruscan 
have been important, not so much linguistically 
as from the point of view of racial origins. 

Working with such materials, considerable pro- 
gress has been made in the decipherment of the 
language. True, the leaf of the Book of Ritual, 
the sepulchral tablet of Capua, and the cippus of 
Perugia have been only very partially interpreted, 
but in the decipherment of the language most of 
the short mortuary inscriptions can now be read 
with tolerable certainty. To the small vocabulary 
new words continue to be added. Of proper names 
a few, such as Caie ( Gains ), Cneve ( Gnaevus ), Marce 
(Marcus), and Tite (Titus), are borrowed from 
neighbouring or subject races. Of genuine Etruscan 
names the most usual for men are Arnth (A runs), 
Aule (Aulus), Larth (Lars), Sethre, Vele, Velthur, 
and Vete ; and for women, Arnthia, Aulia, Larthia, 
Sethria, Fastia, Ramtha, Thania, and ThancvD. 
Many Roman gentile names, such as Spurinna and 
Perpenna, were of Etruscan ori^, while Pompeius, 
Petronius, Cafatius, Cassius, Csecina, Volumnius^ 
and Afinius appear in Etruscan tombs as Pumpu, 
Petruni, Cahate, Cazni, Ceicna, Velimna, and 
Afuna. A few Etruscan names have been explained. 
Thus, Thanevil (Tanaquil) was the ^vife of Tar- 
quinius Prisons. Thana must have been the 
Etruscan goddess of maternity ( = Juno Lncina), 
as on a mirror she assists at the birth of Minerva, 
and cml (or ever) denotes ‘ gift’ or ‘dedication,’ the 
word Tinsevil being inscribed on objects dedicated 
to Tinia (Jupiter). Hence Thanevil would mean 
‘ Thana’s gift,’ and may be compared with such 
Christian names as Theodore or Diodorus. Again, 
Spurie, an Etruscan name, seems to he equivalent 
to the Latin Publius. The words ^ured and 
^urana, inscribed on vessels, armour, and tombs, 
signify that they were ‘ civic ’ or ‘ public ’ propei*ty ; 
and the phrase amec marwmch spy/rema, in an 
epitaph,^ probably means ^fuit curator puhlicits.* 
Relationship is sometimes expressed by words, 
such as puia, ‘ wife ; ’ clan, ‘ son ; ’ sec, * daughter ; " 
but more commonly by suffixes. Thus, Aulesa is 


the ‘wife of Aule,’ Theprisa the ‘wife of the 
Thepri’ (Tiberius), Larthial the ‘son of Larthia,’ 
Larthialisa the ‘wife of Larthia ’s son.’ Velthur 
is a ‘descendant of Vele,’ and Velthurithura a 
‘descendant of Velthur.’ Gentile names aie 
formed by the suffix -na, corresponding to the 
Latin -lus. Thus, Vipna is the equivalent of 
Vibius, Varna of Varius, Caizna of Caesius. This 
suffix is a common formative. Thus mthi, ‘ sep^d- 
crum,^ gives suthina, ^sepulcralis' The suffix -I oi 
-al has a similar force— e.g. fujiun I, * a Bacchic 
cup,’ from Fufluns, ‘Bacchus;’ and Trivial, ‘a 
Trojan,’ from Timm, ‘Troy.’ Other ethnic forma- 
tives are -ach and -ate, as Bimach, ‘a Roman,’ and 
Manthvate, ‘a Mantuan.’ 

Six words inscribed on the faces of a paii of dice 
give the first six digits, and other numerals appeal 
in records of age which occur in epitaphs. The 
words mach, ci, zal, sa, thu,^ huth, semph, cezp, miir 
are believed to be the digits, while ce-alcht, cezp- 
alcKl, s&mph-alchl, muv-alchl, zathrum, and ciem- 
zeethrum must he decades. Ordinals and mnltipli- 
catives are formed from the cardinals. Thus ci, 
‘two,’ gives ci-s, ‘second,’ and ci-zi, ‘ twice.’ 

The detection of the numerals has made it 
possible to show that the plural ends in r or 1. 
Thus, clan, ‘ son,’ gives clen-ar, ‘ sons ; ’ as ci denar, 
‘two sons,’ and denar zal, ‘three sons.’ The 
phrases huth naper, naper d, naper xii,, show that 
naper is a plural, meaning HoculV or ‘tombb.’ 
The plural in -I also appears in arce ril 
^hahivit annos Ixvit,,^ and in mursl xx. So tular 
signifies ‘ cippi,’ and suthinesl ‘sepulchral niches.’ 

The names of men and women already cited, and 
such forms a&lautni, ‘a freedman,’ and lautmtha, 
‘a freed- woman,’ show that Etruscan was a gender 
language. There seems to have been no distinction 
between nominative and accusative. The genitive 
ended in -5, the dative in -si or -thi; and, as in the 
Altaic languages, the plural suffix preceded that 
denoting the case. Thus, from dan, ‘ son,’ we have 
en. den-s, dat. den-si, nom. and acc. pL den-ar, 
at. pi. clm-ar-aM; precuth-ur-asi is the dat. 
pi. oi joreem From tiv, ‘moon’ or ‘month,’ we 
have tiv-r, ‘ ^7^6?^ses,’ and tiv-r-s, ^rmnsium;'* from 
iml, ^sol,^usils, ^ solis zxidiixom suthi, ^sepulcrum, 
suthi-thi, ^sepulcro.^ The suffixes -c and -m are 
enclitic conjunctions — thus, veL sethre puiac is the 
epitaph of ‘Vele Sethre and wife,’ and amth vi^is 
serturis puiac mutainei that of ‘Arnth (son of) Vipi 
Serturi and (his) wife Mutainei.’ According to Dr 
Pauli, mi means ‘this,’ or ‘ this is;’ while cehen, cm, 
or ecn means ‘here.’ The meaning of several sub- 
stantives, in addition to those already cited, has 
also been determined with tolerable ceriainty. 

Coming to the verbs, am-ce certainly means 
'frit,' while ma appears to be 'esV The 3d pers. 
sing, of the perfect tense ended in -ce, and of the 
present in -e. We have tur-e, *dat;’ tur-ce, 
'dedit;^ ar-ce, 'hahuit;^ tkam-ce, 'extruxit ’ sval-ce, 

‘ ohiit ; ’ lupu-ce, ‘ decessit ’ Thus, denar zal arce is 
'Jilios tres hahuit,^ and ramtha matulnei seek marces 
matulnas puiam amce sethres ceisinies may be 
translated ‘ Ramtha Matulnei was the daughter of 
Marce Metulna, and wife of Sethre Ceisinie. ’ These 
examples may serve to show that the once appar- 
ently^ hopeless task of translating the Etruscan 
inscriptions is at last in a fair way of being 
accomplished. 

Beligion. — ^The Etruscans were proverbially a 
religious people — ‘ gens ante omnes dedita rdigioni- 
hus ’ — ‘ genitrix et mater superstitionis Etruria J 
Their tombs bear witness to a belief in a future 
life, and a dread of the malignant power of their 
deiti^. Affairs of state were regulated by the 
decisions of colleges of haruspices and augurs, who 
interpreted, according to established rules, omens 
and portents obtained from the inspection of the 
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eiitiails of victims, the fli<;ht of birds, and from ductois of souls or deities of the tomb. Moie ob^ 
lightning, of which twelve kinds weie distinguished, scure are the functions of beings called Hacuneta, 
Vairo,Ciceio, and Martiaiius Capella have described. Talitha, Tethum, Thufla, Mlacucli, Achuvitr, 
the methods of divination, as laid down in the libri Tipanu, Sitmica, and Ethausva. If anything weie 
disciplime Etruscm, The heavens were regarded wanted to piove that the Etmscan niythologv 
as the templum of the gods, and were divided into diffeied fiom that of all Aiyan, Semitic, and 
sixteen legions, in eacii of which one or moie of Hamitic nations, this strange list of names would 
tiie gods presided or resided. By asceitaiiiing the be sufficient. Classical wiiteis have assigned to 
piecise legion ’ in which an omen, such as a flash the Etiuscans other deities whose names are not 
of lightning, occuried, tlie fuigurators deteiniined found in insciiptions, and which may be Sabine, 
the name of the god who sent the message, and Umbrian, or Faliscan. Among them may be 
interpieted it in accoi dance with his functions, enumeiated Mantus and Mania, king and queen 
Those gods who possessed the power of sending of the undei -world; Summanus, a god who luled 
lightning weie called the Novensiles, or ‘Thun- the night; Vertumnus, the god of autumn; Vol- 
dereis.’ In the museum at Volteiia is an effigy of tumna, whose temple was the meeting-place of the 
an augur, holding in his hand the instrument by fedeiated states; Noitia, the goddess of Foitune, 
which these obseivations were made, and a leal in the doois of whose temple at Volsinii nails weie 
specimen of the instrument 
has actually been discovered 
near Piacenza. It is a bronze 
model of the liver of a calf, 
which must have been used 
like a sextant. Beginning 
with the north, the lim is 
divided into sixteen compait 
ments, in each of which the 
name of one of tlie gods it^ 
engraved. The heavens weie 
obsei ved through apei tin es 
which correspond to the blood- 
vessels which supply the liver. 

One side of the instrument is 
dedicated to the sun, the other 
to the moon, probably foi ob- 
servations by day or by night. 

The piotubeiance called the 
lohi^s SpicjelU was the ‘ mount 
of the gods,’ and the gall- 
bladder was dedicated to Nep- 
tune. The names of the deities 
inscribed on this curious in- 
strument, coupled with the 
account of Martianus Capella, 
have supplied unexpected iii- 
foiniation as to the Etmscan 
Pantheon, and this is supple- 
mented by the names appended 
to the deities in the mytho- 
logical subjects painted on the 
walls of tombs, or engraved on 
the backs of those polished 
bronze minors of Etruscan 
ladies, so many of which have 
come to light. In many cases 
the subjects are taken from 
the Greek mythology, and the 
names aie merely those of Hel- yj-. a— Etruscan Mirror from Vuloi, with Fufltms (Bacchus), SemU (Semele), 
lenic or T talic deities, conf oi med and Apulu ( Apollo ). 

to the phonetic laws of Etrus- Half size. After a Drawing by Mr George Scharf. 

can spelling. Such aie Ani , , , 

(Janus), Uni(Jnno),Maiis(Mars),Apuln(Apollo), driven to mark the successive years; and the 
Nethuns (Neptune), Ercle (Hercules), Meniva Novensiles, a collective name for those gods who 
(Minerva), Velch (Vulcan), Satre (Saturnus), hurled thunderbolts. . , , 

Artumes (Artemis ),Letun (Latona),Vetis (Vedius), Civilisation — The government was a loose federal 

Silvans (Silvanus), Aita (Hades), Phersi^nei (Per- union of the twelve cities or states, each ruled by 
sephone), and Charu (Charon). But besides these magistrates annually elected from a class of heredi- 
boiTowed names theie are a host of genuine Etrus- tavy sacerdotal nobles. The titles of these magis- 
can deities, such as Tinia, who answers to Jupiter, tiates, Lauchme (Lucumo), Purtsvana (Pmsena), 
Laran to Mars, Fufluns to Bacchus, Sethlans to and Marunuch, piobably coi respond to Consul, 
Vulcan, Turan to Venus, Tuims to Mercury, Imperator, and Cuiator. The position of the wife 
Thalna to Juno, Thana to Lucina, Tliesan to was high ; she is the social equal of the husband, she 
Aurora, while the sun and the moon were called takes her place at the feast, her tomb is snmptu- 
Usil and Lala. Of other deities no analogues have ously furnished, and descent through the mother 
been found in the Greek or Homan Pantheon, is recorded even more unifoimly than through the 
Lasa and Mean seem to be recording Fates ; Epiur, father. The reliefs on the Afuna sarcophagus at 
Snenatli, Munthuch, and Malavisch to be guaulian Palermo, in which a matron bids farewell to her 
spiiits; Tuchulcha, Asira, Nathum, and Tarsu son owing family, afford a touching proof of the 
avenging Furies ; Vanth, Leinth, and Culsu con- affection with which the wife and mother was 
186 
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regarded. Of the high civilisation attained by the 
Etruscans we have abundant proofs. Till the battle 
of Cumce they were one of the three great naval 
powders of the Mediterranean. They excelled in 
medicine, astronomy, mining, metallurgy, and such 
engineeiing works as the construction of roads, 
tunnels, and chambered tombs. The walls of their 
cities, built of huge blocks, admirably fitted to- 
gether without cement, remain to attest the skill 
of the aitificers. The jewelry, of the Phoenician 
type, with patterns formed by soldering on minute 
rains of gold, is unrivalled. The skill of the 
ronze-woi^:ers is shown by the Cliimjera and the 
statue of the Orator at Plorence, by the Wolf in the 
Capitol at Rome, and by a magnificent lamp at 
Cortona. The earlier coins, which date from^ the 
6th century B.O., show the influence of Asia Minor, 
while after the repulse of the Athenians in Sicily 
they are modelled on the coinage of Syracuse. 

Many of the painted vases which have been found 
in such vast numbers in Etruscan tombs were either 
impoited from Greece or made by Corinthian artists 
who had settled in Etruria, the subjects represented 
being drawn mainly from Greek mythology or the 
cycle of Homeric legend. Some of these vases may 
have been prizes won in the national games, and 
deposited in the tombs as cherished possessions of 
the deceased, together with his armour and his 
weapons. In like manner, the polished mirrors and 
jewelry of Etruscan ladies were commonly placed 
in the'ir tombs. But the tombs are themselves the. 
most characteristic works which the Etruscans have 
left behind them. They are of two kinds : the 
stone pyramid or cone with interior chambers, which 
is manifestly a survival of the tumulus, and the 
rock-cut chamber, which is a survival of the cave. 
But Etruscan tombs are not merely sepulchres j they 
are abodes for the spirits of the dead, constructed 
on the model of the abodes inhabited during life 5 
they are provided with chairs and other furniture ; 
usefnl and ornamental objects were deposited by 
the body of the deceased, while the walls were 
decorated with subjects from daily life, or scenes 
from the under- world. There is usually an ante- 
chamber in which the family could assemble at the 
annual funeral feast to do nomage to the spirits of 
departed ancestors. 

The best general work still is Die Mrusherj by K. O. 
Muller, edited by Dr Deecke (1877), supplemented by 
'Deeoke^sjStriiskiscJie J^orschiongen &iid Pauli’s JEtrushisolie 
Studien. For inscriptions, see Fabretti, Corpus Inscrip- 
tionum, Italvcarum , Pauli, Corpus Inscriptionum Eti'us- 
carum (1893-1902); for tombs, Dennis, Cities and Cenne- 
teries of Mjuria, for mirrors, Gerhard’s JEtruskische 
Spiegel. See also Jules Martha, D Art Jf^to'usque (1888), 
imd La Langiie JStrusque ( 1913) ; Thomsen, De la Langue 
Mtrusque (1899); Eidgeway, The Early Age of Greece 
(1901); Cameron, Old Etruria and Modern Tuscany 
(1909) ; Poulsen, Toml Paintings (1922). 

Etruria, a village of Staffordshire, now in the 
■county boLough of Stoke-on-Trent. Here, in 1769, 
Josiah Wedgwood (q-v.) and Thomas Bentley 
(1731-80) opened their celebrated Etruria pot- 
teries, so named after the Etiuscan ware. 
Etruscans* See Etruria. 

EtscU* See Adige. 

Ettmflllcr, Ernst Moritz Ludwig, a learned 
German philologist, was born 5th October 1802, at 
Ger^orf, near Ltbau in Saxony, and studied first 
medicine, next German philology and history, at 
Leipzig and Jena, in 1833 was called to the Zurich 
Academy, and iu 186»S to the university there, as 
professor of German Literature, Here he died, 15th 
April 1877. Ettmiiller contributed enormously to 
the knowledge of Middle High German and Middle 
Low German by his scholarly editions of the literary 
monuments in these dialects. In 1840 he edited 
Beowidf, in 1850 an Anglo-Saxon ckrestomathy ; 


in the following year appeared his much-valued 
Lexicon Anqlo-Saxonicum. Ettmiiller also studied 
old Norse literature, edited the Vauluspd, transla- 
tions, and a Norse reading-book. He also imbli&hed 
original verse, and Herhstahende nnd Winternachte^ 
Gesprache uber Deutsche Dichtungen und Dichter 
(3vols. 1865-67). 

Ettriek Water, a stream of Selkirkshire, 
rising on Capel Fell, and winding 32 miles north- 
eastward, past Thirlestane Castle, Tusliielaw, and 
Philiphaugii, till, after a total descent of 1500 feet, 
it joins the Tweed, 3 miles below Selkirk, and 6 
from the influx of its chief affluent, the Yarrow. 
In Ettrick churchyard, towards the stream’s source, 
lie Boston and Hogg the ‘Ettrick Shepherd.’ 
Ettrick Forest, erst so ‘fair,’ now treeless and 
pastoral, included all Selkirkshire, with parts of 
Peebles and Edinburgh shires. It was a favourite 
royal hunting-ground till James V.’s expedition 
against the Border thieves ( 1529 ), after which deer 
gave place to sheep. See Craig-Brown’s History 
of Seltdrkshire ( 1886 ). 

Etty, William, R.A., painter, was bom at 
York, lOtb March 1787, the son of a miller and 
spice-maker. For seven years be was apprenticed 
to a printer in Hull, working at art during every 
moment that could be spared from his uncongenial 
employment. In the beginning of 1806 he removed 
to London, where in 1807 he became a student in 
the Royal Academy schools ; and for a year he was 
a pupil of Sir Thomas Lawrence. His progress was 
at first slow ; he competed unsuccessfully for prizes 
and medals ; but in 1811 Ms ‘ Sappho ’ was bung in 
the Royal Institution, and his ‘ TMemachus rescuing 
Antiope ’ found a place on the walls of the RoyM 
Academy. In 1820 ne produced ‘ Pandora,’ followed 
hy ‘The Coral-finders’ (1820) and ‘Cleopatra’s 
Arrival in Cilicia’ (1821). In 1822 he spent 
eighteen months in Italy — to which he had made 
a very brief visit in 1816 — studying the works of 
the great masters, especially the Venetians, upon 
whom his own practice as a colourist is very 
distinctly founded. Two years later he was 
elected A.R.A., and soon after he began a 
series of large subjects — ‘Woman pleading for 
the Vanquished’ (1825), three scenes from the 
history of Judith (1827-31), and ‘Benaiah’ (1829), 
all of which were acquired by the Royal Scot- 
tish Academy, and now hang in the National 
Gallery of Scotland. In 1828 he attained full 
academic honours. Among his other chief works 
are ‘Youth at the Prowand Pleasure at the Helm’ 
(1832), in the National Gallery, London; ‘The 
Sirens’ (1837), in the Manchester Institution ; and 
three subjects from the career of Joan of Arc, 
executed shortly before bis death, which occurred 
at York, 13th November 1849. As a colourist 
Etty lanks at the very head of the English school. 
His painting of flesh is distinguished by the utmost 
richness, delicacy, and refinement, and the glowing, 
blending hues of his draperies and of his landscape 
backgrounds are in admirable harmony with his 
figures. His drawing is too frequently mannered 
and inaccurate, though it occasionally possesses 
style and distinction. He was an indeiatigable 
student of the living figure, and some of his most 
exquisite works are studies executed in the Life 
School of the Royal Academy, which he attended 
during most of his life. See Autobiogi aphy in Art 
Journal ( 1849) ; and Life by A. Gilchrist (1855). 

^ Etude, a term used in music to designate compo- 
sitions intended either to train or to test the player’s 
technical skill. It is applied equally to pieces 
written for the beginner as to those written for the 
skilled expert, no matter what his instiument be. 

Etymology (Gr.), the investigation of the 
origin or derivation and of the original significa- 
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tion ot words. It forms a subsidiary part of the 
science of compaiative philology, and, though it 
has occupied the attention of the learned and the 
curious in every age, it is only within the 19th and 
20th centuries that its study has been pursued on 
scientific piinciples. Ignorance, or what is still 
more dangerous^ half -knowledge, has often sug- 
gested false etymologies, and many more have 
spiung from that excess of confident and self- 
sufficient ingenuity which will not take plain 
words like beef-eaier and welsh-rdbbit for what 
chey are. Folk-etymology, properly so called, has 
played an important rdle in the development of 
languages. ^ The words that the people have known 
from their infancy are for them things, but it is 
quite different with the new terms they meet. 
These arrest their curiosity, and, as they believe 
that every word has its signification, they seek for 
this, ^ided by resemblances of sound with words 
already knovTi, and consequently reach conclusions 
often hopelessly distorted hy false analogies. We 
see the same illogical process in the Old Testament 
interpi’etation of personal names, applied con- 
veniently after ‘the fact; in the Homeiic explana- 
tions of the names of gods and men ; in the quaint 
etymologies so common in medieval writers, and in 
such moderns as Thomas Fuller ; in the vagaries of 
our Celtic topographers ; and even in the pages of 
some modem dictionaries it is possible to find such 
a statement as that the English word news is de- 
rived from a certain conjunction of the points of 
the compass, N. E. W. and S. These whimsical 
etymologies were laughed at by Bean Swift, whose 
ostler = oat- stealer^ was a stroke of genius, but have 
not yet disappeared ; and, indeed, the modern Eng- 
lishman’s ideas of method in etymology are hardty 
at all beyond the point attained by the gram- 
marians of Alexandria and by Varro among the 
Romans. It was the birth of philology and the 
study of the languages of the East that made a 
scientific etymology possible. It no longer sought 
the relations of the words of a single language 
exclusively within itself, but extended its view to 
the whole group of cognate tongues, or, wider still, 
to a whole family, and became a new science under 
the name of Comparative Grammar. Grimm’s Law 
Avas the first finger-post that pointed out the path ; 
amoi^ his greatest successors are Curtius and Fick. 
The Teutonic revival within England in the 19th 
century commenced the history of English upon an 
historical method, from which has grown a really 
scientific English etymology, as seen in the diction- 
aries of Skeat, Murray, and Weekley. No more use- 
ful chart of warning could be given than Piofessoi 
Skeat’s canons for etymology ; * Before attempting 
an etymology, ascertain the earliest form and use 
of the word, and observe chronology. If the ivord 
be of native origin, Ave should next trace its history 
in cognate languages. If the Avord be bonoAved, we 
must observe geography and the histoiy of event‘d, 
remembering that boi rowings are due to actual 
'Contact. ’ See Curtius, Grundz^en der Gri echtschen 
Etymologie (5th ed. 1879); Fick, Vergletchendes 
Worterhuch der Indo-germanischen Sprachen (4:ih 
ed. Gdtt. 1890 et seq.)\ Karl Andresen, TJehei 
Deidsche Vollcsetymologie (6th ed. 1899); and A. 
S. Folk-Etymology 

Etymologicum Magnum is the name of a Greek 
lexicon, the oldest of the kind, professing to giA^'e 
the roots of the words. It appears to belong to 
the 10th century ; the authoi ’s name is unknowm. 
The etymologies are mere guesses, sometimes right, 
often wUdly absurd ; but the book is valuable, as 
oontaining many traditions and notices of the mean- 
ings of old and unusual woids. There is an edition 
by Schafer (Leip. 1816) ; one by Sturz, called 
EtymologicumGudianum 1818); and another i 
hy Gaisfoi-d (Oxford, 18493. I 


Etzel. See Attila. 

Eu, a town in the French department of Seine- 
Inf drienre, on the Bresle, 2 miles from its mouth, 
and 21 NE. of Dieppe hy rail. It is remarkable 
for its fine 13th-century Gothic church, and for 
the Chfiteau d’Eu (1578), a Ioav building of red 
brick, with high, tent-shaped roofs of slate. The 
seat from 996 of the Counts of Eu, a collateral 
branch of the Norman ducal line, after various 
vicissitudes Eu Avas purchased hy Mademoiselle de 
Montpensier in 1675, whose fanciful taste has per- 
petuated itself in the decoration of the chfitean; 
eventually, in 1821, it came to Louis- Philippe, Avho 
expended lar^e sums on the embellishment of the 
chfiteau and its park, and who here received Queen 
Victoria in 1843. In 1874 Viollet-le-Duc restored 
it for the Comte de Paris. Pop. 6000. 

Euboea (ancient Euhoia, Turk. Egripo, lual. 
Negroponte), an island of Greece in the .^gean Sea, 
runs parallel to the mainland for 98 miles, its bieadth 
varying from 30 miles at its AAudest pait to barely 
4 at its nairowest. Area, 1420 sq. m., or a little 
smaller than Suffolk. About midway along its w’est 
shore, near Chalcis, the strait (Euripus) separating 
Euboea from the mainland contracts to 120 feet, 
and is spanned by two bridges, resting on a rocky 
islet in tlie middle. The island, which has its long 
axis disposed north-west and south-east, is traversed 
longitudinally by a chain of mountains, rising in the 
centre, in Mount Delphi, to an elevation of 6725 
feet. Iron and copper occur in the mountains ; and 
at Carystos, in the south of the island, the marble 
called eipolino, so largely used in the buildings of 
Rome, is quairied. Hot springs (sulphur) exist in 
the north. Although the east coast is steep and 
rocky, the west side of the island slopes gradually, 
and its pastures support numerous herds of SAvine, 
sheep, and goats, whilst the arable land produces 
Avheat, oil, figs, and Avine. Honey also is an import- 
ant article of trade. The declivities of the moun- 
tains are covered wdth forests. The climate is salu- 
brious. The chief towns are Chalcis (q^y.) on the 
west coast and Carystos (pop. 3000). Population 
of nome (including some smaller islands) 133,000, 
mostly Greeks and Albanians. Euboea was peopled 
in early historic times chiefly by Thessalian tribes 
and by Ionic Greeks, and atterAvards by colonists 
from Athens, who foimed a number of indei^endent 
cities or states. Of these the most poweif ul were the 
rival commercial cities of Chalcis and Eretria ; and 
it is around them and tlieir exploits that the history 
of the island for some centuries mainly concentrates 
itself. After tlie Persian Avars, however, Euboea 
was subjugated by the Athenians, undei' whose 
rule it continued till they,* in their turn, were 
subdued by Philip of Macedon. By the Romans 
it was finally united with the province of Achaia 
under Vespasian. In 1351 it came into the* posses- 
sion of the Venetians, and received the name of 
Negroponte. In the year 1470 the island was taken 
by the Turks, in whose hands it remained till 1821, 
when the inhabitants rose to vindicate their in- 
dependence at the call of the beautiful Modena 
Manrogenia. Subsequently (18.30) it was incor- 
porated in the kingdom of Greece. 

EucalyptaSy a genus of Myrtacese, including 
about 200 species, which form the preponderant and 
most characteristic vegetation of the Australian 
forest. Their frequently enormous height ( 160-350 
feet), their entire leathery glaucous leaves, which^ 
turn vertically with tlieir edges to the sun, and so' 
cast no shadow, and their frequently ragged bark and 
peculiar aromatic odour combine to give a unique 
and unmistakable character. Many species^ are 
known as giim- trees, from their resinous exudation^ 
The Blue Gum Tree of Tasmania {E. Globtdm) fe 
best known in Europe as a hygienic agent in malaai- 
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ous situations, and has been planted extensively in 
Italy, &c. Its value is ascribed to its rapid growth 
(sometimes over 10 feet per annum), and the con- 
sequent drainage of the soil. Eucalyptus leaves 
yi^d essential oils on distillation. Oils rich in 
eucalyptol are used therapeutically, those with 
less are best for extracting minute particles of 
minerals from ‘ tailings ’ of mines. The culture of 
Eucalyptus has also been introduced with good le- 
sults into Algeria, Mexico, the Cape, &c. The Red 
Gum Tree {E. rostrata) yields a red astringent 
resin, once known as Botany Bay ICino ; and E, 
rohnsta, the Swamp Mahogany Tree, has also a 
beautiful red gum. E, viminalis yields a copious 



Eucalyptus Amygdalina. 


sweet exudation from its bark and leaves, which is 
sold as Eucalyptus manna, and resembles genuine 
Manna (q-v.) in properties. That of the South 
Austialian Mallee, E. dumosa, is also gathered for 
food from the ground, on which it lies like hoar- 
frost. E, amygdalina (a * Peppermint ’ ) is re- 
markable both for height and girth. The timber 
of the Iron-bark (^E. panic%data) is much used in 
shipbuilding and engineering, and is peculiarly 
suitable for girders, being of great strength and 
durability. Probably the most widely used species 
are the Western Australian Jarrah {E, marginata) 
and Karri [E. diversiGolor), the former especially 
valuable for piles and sleepers, the latter for 
bridge -decking, and both for street -paving. The 
bark of some specites is useful as a souice of 
tannin ; whilst a liqueur made of Eucalyptus is 
diunk in Italy. The seeds were first sent from 
Melbourne to Paris by M. Ramel in 1854. See 
Timber, Western Australia, Warren’s Aus- 
tralian Timbers (1900), and J. H. Maiden’s Critical 
Bevision of the Genus Eucalyptus (1903, &c.). 
Eucharist* See Liturgy, Lord’s Supper. 

Euchlorine is a very explosive gi-een-coloured 
gas, possessing bleaching properties, and is prepared 
by the action of strong hydrochloric acid on chlorate 
of potash. It is dangerously explosive by heat, 
and its composition is still a matter of discussion. 
It is generally supposed to contain chlorine per- 
oxide and free clilonne. 

Euchre, a game at cards, very popular in 
America, hut not played until the first quarter 
of the 19th century. Euchre is played with a 
ack of thirty -two cards (all cards below a seven 
eing rejected). The cards rank as at whist, 
with the exception of the bowers. Knave of the 
trump suit {right bower) is the best trump ; knave 
of the same colour [left bower) is the next best, 


that card helongmg to the trump suit. Each 
player receives five cards from the dealer, by 
two or three at a time, the top card being then 
turned up for trumps. When two play, the non- 
dealer either orders vp the trump, and plays liis 
hand, passes. If he orders up, the dealer discards 
a card, and substitutes the trump card for it. If 
lie passes, the dealer either takes wj? the trump (dis- 
carding as before ), and the hand is played, o-r passes. 
This he signifies by turning down the trump. If 
both pass, the non-dealer may name any other suit 
for trumps (called making tt), or may pass again. 
If he passes, the dealer may make it. If either 
makes it, the hand is then played ; if both pass 
again, the hand is thrown up, and the opponent 
deals. If the hand is played, the non-dealer leads ; 
the dealer plays, and must follow suit, if able. The 
highest card wins the trick ; trumps win other suits, 
and the play continues as at whist. A player order- 
ing up, or taking up, or making the trump, and 
winning five tricks (called a march), scores two; 
if he wins three tricks (called the^om^), he scoies 
one. If he fails to make three tricks, he is 
euchred, and his adversaiy scores two. The game 
is five up. When four play, they cut for partners, 
as at whist. If the first hand passes, the second 
may assist, when his partner (the dealer) takes up 
the trump, and the hand is played. If a player has 
a very strong hand, he may j^lay single- 

handed against both adversaries ; and if a lone 
player wins five tricks, he scores four. Euchre 
is sometimes played by three persons [cut-throat 
euchre) ; bub the game most in vogue among good 
players is the four-handed. 

EuckeHy Rudolf Christoph, bom 5th January 
1846 ab Auiich in East Friesland, studied at Gottin- 
gen and Berlin, and became professor fiist at Basel 
and then, in 187 4, at Jena. Like Bergson ’s, his philo- 
sophy is an ‘activism’ neaier the ethical idealism 
of Ivant and Fichte than the intellectualisni of 
Hegel, and is the struggle for the spiritual con- 
trol of life, a vindication of the significance and 
worth of life; man being a co-worker with the 
divine. He would end the conflict between religion 
and modern culture in a new idealism. Most of 
his principal works have been translated, e.g. 77/ e 
Frohlem of Life ( 1909), The Life of the Spiiit ( 1909), 
Lifds Basis and Life's Ideal (1910), Main Currents 
of Modern Thought (1912), Present-day Ethics 
(1913), Collected Essays (1914), Socialism (1921), 
and Rudolf EucJcen : his Life, Work, and Travels 
(1921). See EucJcen, by A. J. Jones ( 1912). 

Euclid is known to ns almost exclusively from 
those of liis works which have survived. Prod us 
in his commentaries on the first book of the 
Elements mentions that Euclid lived in the time 
of Ptolemy I of Egypt, that he was younger than 
Plato, but older than Archimedes and Eratosthenes. 
Hence 300 B.C.- may be taken as an approximate 
date for the middle of his career. He taught in 
Alexandria, and probably was the founder of its 
illustrious mathematical school. His chief extant 
work is the Elements in thirteen hooks. Books 
i.~iv. and vi. treat of plane geometry; v. of propor- 
tion in general ; vii.-ix. of the properties of num- 
beis ; X. of incommensurable magnitudes ; xi.-xiii. 
of solid geometry. Besides the Elements, there are 
the Data, a collection of geometrical theorems, and 
the Phenomena, or appearances of the heavens. 
Regarding the genuineness of the Section of the 
Scale, Introduction to Harmony, Optics, Catoptrics, 
and DiiMons of Superficies, commentators are 
divided in opinion, though they lean rather to the 
view^ that most if not all of these ^vritings arQ 
spurious. Some other works not now extant are 
attributed to Euclid. The only one of any impoit- 
ance was the treatise on Porisms. Euclid’s Elements 
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has been tianslated into many languages, and is 
probably better known (or was till lately) than 
any other mathematical book. With many of its 
blemishes removed and its deficiencies supplied, 
was widely used in Britain as a text -book of 
geometry after it had long been almost uuiversallj’^ 
given up in Europe and America. 

The first printed edition of Euclid was a translation 
from Arabic into Latin, which appeared at Venice m 
1482. The first printed Greek text was published at 
Basel in 1633 Gregory’s edition (Oxford, 1703) contains 
all the works attributed to Euclid Standard modem 
editions are those of Heiberg (5 vols. Copenhagen, 
3883-88), and T. L. Heath (3 vols. 1908-9). For an 
account of what the Greeks had done in geometry before 
Euclid’s tune, and for Euclid’s own achievement, see 
Cantor’s Geschichte der Mathemafik (1880-92); W. B. 
Frankland’s Story of Euclid (1902); Dodgson’s Eudid 
and his Modern Rivals (1879); and Perry on The 
Teaching of Mathematics (1901). 

Euclid of Megara, a Greek philosopher, who 
has often been confounded with the mathematician 
of the same name. He was one of the chief dis- 
ciples of Socrates, but had previously studied the 
dialectics of the Eleatics ; on one occasion Socrates 
declared that his pupil’s subtle logic might win 
sophists, but never men. After the death of his 
master (399 B.C.), Euclid established a school of his 
own, which received the name of the Megaric School. 
The basis of his system was the Eleatic do^ina of a 
one, only, universal existence ; and, blending with 
this the Socratic idea of the predominance of the 
moral element, Euclid held this one real existence 
to be the Good, though it receives various names 
under its special manifestations. 

Eudsemonism) the doctrine that happiness 
<Gr. eudaimonia) is the chief good. See Ethics. 
Eudiometer. See Gases. 

Eudocia^ the name of several Byzantine prin- 
cesses. Of these the most celebrated was the wife 
of Theodosius II. Pulcheria, the emperor’s sister, 
who from her sixteenth year (414) had directed the 
government under the weak-minded emperor, chose 
Atiienais (born 401 ), the beautiful and accomplished 
daughter of an Athenian sophist Leontius, to be 
her brother’s wife. She renounced paganism, took 
the name of Eudocia, and was married to Theodosius 
in 42L Soon afterwards a violent rivalry arose 
between the two sisters-in-law. On the outbreak 
of the Nestorian controversy, Eudocia took the side 
of Nestorius, and Pulcheria, conspiring with Cyril 
of Alexandria, brought about his fall. During the 
last four years of Theodosius, Pulcheria >vas banwhed 
fioui the court, and the doctrines of Eutyches (q.v.) 
and Dioscuros — the opposite of Nestorianism — were 
victorious at the * Robber Synod ’ of Ephesus (449) 
through the inlluence of Eudocia. But shortly 
before the empeior’s death (450) Pulcheria i egained 
her former influence, while Eudocia fell into dis- 
grace and retired to Jerusalem, where she spent 
the pmainder of her life in works of piety and 
chai ity, and died in 460. Eudocia wrote a panegyric 
on the victories of Theodosius over the Persians, 
paraphrases of Scripture, and a poem on the legend 
of St Cyprian. The Homero-cento on the Life of 
Christ (consisting of 2343 hexameters made up of 
verses and half- verses culled from Homei ), doubt- 
fully attributed to her, was edited by Teucher 
'(1793). See Byzantine Empire; and Miss 
Teetgen, The Empress Pulcheria (1907). 

Eudoxus of Cnidus, called by Cicero the prince 
of astronomers, flourished about 370 B.C. He studied 
under Plato for some time, and afterwards went to 
Egypt, where he derived much knowdedge from the 
priests. He is said to have introduced an astro- 
nomical system of homocentric spheres into Greece, 
.and the year of 366i days, likewise to have dis- 
ttinguished true astronomy from astrology. 


Eug^anean a range of well-wooded hills, 

with a north and south axis, lying SW. of Padua in 
northern Italy. They owe their origin to eruptions 
of trachyte during the Jurassic period. The highest 
point, Monte Venda, reaches 1749 feet. On their 
slopes stand several villas, amongst them Petrarch’s 
house at Arquk. 

£u^ne 9 Prince. Francois Eugene, commonly 
called Prince Eugene of Savoy, one of the greatest 
generals of his time, was bom at Paris, 18th October 
1663. He was the youngest of the five sons of 
Eugene Mauiice of Sav^-Caiignan, Count of 
Soissons (grandson of the Duke of Savoy, Charles 
Emmanuel I.), and of Olympia Mancini, a niece of 
Cardinal Mazarin. He was intended for the church, 
hut had a strong piedilection for the camp, and, after 
his father’s death (1673), his mother’s banishment 
from court by command of the young king Louis 
XIV., and the latter’s refusal to give him a commis- 
sion, he indignantly renounced his country, and at 
twenty enteied the service of the Emperor Leopold 
as a volunteer against the Turks. He eaily dis- 
played extraordinary courage and tactical talent in 
the Turkish war, especially at the famous siege of 
Vienna in 1683, and rose rapidly in rank. In the 
Coalition War against Louis XIV. in Italy, he covered 
himself with the glory peculiar both to the soldier 
and the general; he became field-marshal in 1693, 
and overwhelmed the Turks, who left 30,000 dead on 
the field, in the famous battle of Zenta, September 
11, 1697, which put an end to theii- pow-er in Hun- 

f ary. The outbreak in 1701 of the Spanish War of 
uccession recalled him to the command of the 
army of Italy, but though he displayed a strategy 
worthy of Hannibal, inflicted several severe defeats 
upon the French, and even captured the Duke of 
Villeroi in Cremona by a daring night-attack, he 
was prevented from enecting anything of impoii)- 
ance by the smallness of his own forces and the 
skilful tactics of the Duke of Venddme, who 
inflicted upon him a severe defeat at Luzzara 
(15th August 1702). Becoming in 1703 president 
of the council of war, he took the command of the 
imperial army in Germany, and helped Marlborough 
to gain the brilliant victory of Blenheim (13th 
August 1704). Eugene was checked at Cassano 
(August 16, 1705) by Venddme, and twice wounded 
in the field, hut after a daring march appeared 
before Turin and crushed the French in a complete 
defeat which closed their career in Italy. He shared 
with Marlborough the glory of the fields of Ouden- 
arde (in 1708) and Malplaquet (in 1709); hut, being 
crippled in his resources by the retirement ot 
Holland and England from the contest, he was 
unable to withstand the enemy on the Rhine, and 
his defeat by Villars at Denain (24th July 1712) 
was followed by other disasters, until the peace of 
Rastadt (6th March 1714) put an end to the war. 
On the recommencement of the war (in 1716 ) against 
the Turks, Eugene with but 64,000 men defeated 
an army of 150,000 men at Peterwardein, took 
Temesvar, and in the year 1717, after a desperate 
battle, carried Belgrade by assault. He had already 
lain for a month before the city contending against 
dysentery and a force six times his own, when he 
determined to stake everything upon a general 
attack. In the bloody struggle Eugene received 
his thirteenth wound. 

After the peace of Passarowitz (21st July 1718), 
he returned covered with glory to Vienna, where, 
duiing the succeeding years of peace, he laboured 
with unwearied energy in the cabinet. When the 
question of the succession to the throne of Poland 
Drought on a new war with France, Eugene appeared 
again on the Rhine, hut owing to insumcient 
resources and failing vigour he was unable to do 
more than keep the enemy out of Bavaria. After 
the peace, he returned to Vienna, where he died. 
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21st April 1736. Prince Eugene was of middling 
stature, his face thin and long ; his eager dark eyes 
alone revealed the vigour of his nature. His dress 
was plain and simple like his manners ; he had no 
passion but that of glory; no appetite save an in- 
veterate relish for snuff. Although a strict dis- 
ciplinarian and a general who risked his soldiers' 
lives as freely as his own, he was worshipped by his 
men, and he has gone down to j)osterity as a hero in 
popular song. As ‘ Prinz Eugen, der edle Ritter,’ 
nis memory is green with thousands who never 
heard of his campaigns. He introduced no new 
tactics in the art of war, and was deficient in the 
guidance and command of masses ; but by his rapid- 
ity of perception and decision, and faculty for turn- 
ing to instant advantage existing circumstances, 
he raised the prestige of the Austrian arms to an 
eminence nneq^ualled before or since his time. He 
successively served under three emperors, of whom 
he was wont to say that in Leopold L he had a 
father, in Joseph I. a brother, and in Charles VI. a 
master. Compare Dumont, Histoire Militaire du 
Prince JEngdne (with continuation, 1823-29), and 
the monographs of Kausler ( 1838-39 ), Arneth ( 1858- , 
59), Von Sybel (1861), and Col. Malleson (1888). 

Eugenia^ a genus of Myrtaceous trees and 
shrubs, allied to the myrtle, pimento, and clove. 
See Myrtace.®, Pimento, Clove. 

Eugenics* — The word eugenics is derive^ from 
the Greek woid ejJyev'jJs, wliicli is defined in iSddell 
and Scott as meaning well-born. The word was 
first used by Francis Galton, the founder of the 
science, in Inquiries into Human Faculty^ which 
was published in 1888 by Macmillan, and re- 
printed later in the ‘Everyman’s Library.’ On. 
p. 17 of the reprint the word occurs in the fol- 
lowing sentence, ‘Its (Le- the hook’s) intention is 
to touch on various topics more or less connected 
with that of cultivation of lace, or, as we might 
call it, with “ eugenic ” (Questions,’ and in a footnote 
to the word ‘ eugenic ’ we find the following defini- 
tion, ‘ That is, with questions bearing on what is 
termed in Greeks ugenes, namely, good in stock, 
hereditarily endowed with noble qualities. This, 
and the allied words, eiigeneia^ &c., are equally 
applicable to men, brutes, and plants. We greatly 
want a brief word to express the science of improv- 
ing stock, which is by no means confined to ques- 
tions of judicious mating, hut which, especially in 
the case of man, takes cognisance of all influences 
that tend, in however i emote a degree, to give 
to the more suitable races or strains of blood a 
better chance of prevailing speedily over the less 
suitable than they otherwise would have had. The 
word eugenics would sufficiently express the idea.’ 
The Avord oecui-s at least four more times in the 
course of this book : ( 1 ) on p. 19, ‘In any scheme 
of eugenics, energy is the most important quality 
to favour;’ (2) on p. 30, ‘The investigation of 
human eugenics — that is, of the conditions under 
which men of a high type are produced— is at 
present extremely hampered by the want of full 
family histories, both medical and general, extend- 
ing over thi'ee or four generations. There is no 
such difficulty in investigating animal eugenics 
. , . Believing, as I do, that human eugenics will 
become recognised before long as a study of the 
highest practical importance, it seems to me that 
no time ought to be lost in encouraging and direct- 
ing a habit of compiling personal and family his- 
tories;’ (3) on p. 199, ‘The most merciful form of 
what I ventured to call “ eugenics ” would consist 
in watching for the indications of superior strains 
or races, and in so favouring them that their pro- 
geny shall outnumber and gradually replace that of 
the old one; ’ (4) on p. 211 there is a section deal- 
ing with ‘ Marks for Family Merit,’ in which the 


subject of the possible improvement of lace being 
undertaken by man is considered. It is regarded 
at the moment as Utopian, buu Galton proceeds to 
sketch out faintly ‘some sorb of basis for eugenics.’ 

The ideas here expressed were far in advance of 
the age, and, thougii evidently much in Gal ton’s 
mind, it was nearly twenty years before he again 
brought the subject of eugenics as a possible science 
before the public. In 1901 Galton gave the second 
Huxley Lecture, which was entitled, ‘ The Possible 
Improvement of the Human Bleed under the Exist- 
ing Conditions of Law and Sentiment’ {Nature, 
vol. Ixiv. p. 659 et seq.). This lecture Avas described 
by Galton as an attempt to ‘ induce anthropologists 
to legaid human impiovement as a subject that 
should be kept openly and squaiely in view, not 
only on account of its tianscendent importance, 
but also because it affords excellent but neglected 
fields for investigation. ’ He goes on to shoAv that the 
natui al character and faculties of human beings vary, 
and that though talents are distributed in diflerent 
degrees, the frequency of those degiees folloAvs cer- 
tain statistical iaAvs, of Avhicli the best known is 
the Normal Law of Fiequency. He deals with the 
question of mariiage of like to like in each class of 
society, and points out hoAV qualities descend in a 
population, and how the intelligence of a com- 
munity could be raised by concentiating attention 
on the more intelligent membeis of it and seeming 
them as parents. He says that among the Utopias 
in Avhich he had indulged was one of a meat 
society ‘ publishing intelligence and memoirs, hold- 
ing yearly elections, administering large funds, 
establishing personal relations like a missionary 
society with its missionaries, keeping elaboiate regis- 
ters and discussing them statistically Avitli honest 
precision ; ’ but G^ton felt at the same time that 
a crusade in favour of race improvement must be 
justified, and an unbiased scientific inquiry along 
many roads must be started with that end in view. 
Throughout this lecture the Avord eugenics never 
occurs, but in 1904, at a meeting of the Sociological 
Society, Galton gave a paper on ‘ Eugenics : Its 
Definition, Scope, and Aims * {Sociological Poperst 
vol. i. p. 45 et seq.; Essam in Eugenics, by Francis- 
Galton, the Eugenics Education Society, 1909, 
p 35), in Avbich he defined eugenics as ‘the science 
which deals Avith all influences that impiove the 
inborn qualities of a race, also Avith tlmse that 
develop them to the utmost advantage.’ Galton 
considered that there Avere three stages to be 
pa'^sed through before eugenics could be regaided 
as of national impoitance: (1) It must be made 
familiar as an academic question; (2) it must be 
recognised as a subject whose practical development 
deserves serious consideration ; and (3) it must be 
introduced into the national conscience like a new 
religion. It was obvious from the discussion that 
followed the paper that the fiist stage was very far 
from being passed, and towards the end of 1904 
Galton offered to found a felloAvsliip for the study 
of ‘ National Eugenics ’ in connection with London 
University. In 1905 the first Galton FelloAv, Mr 
Edgar Schuster, was appointed, and a ‘Eugenics 
Record Office’ was started. In this same year 
Galton gave three further papers before the Socio- 
logical &ciety, ‘Restrictions in Mamage,’ ‘Studies 
in National Eugenics,’ and ‘ Eugenics as a Factor 
in Religion’ {Sociological Papers, 1906, vol. ii. p. 3 
et seq. ), in which he dealt with points that had been 
raised by his foimer paper on eugenics, and dis- 
cussed possible lines of inquiry. 

In 1907, when the term of Mr Schuster’s office as 
Fellow Avas ended, Galton, with the consent of the 
University of London, decided to form the Francis 
Galton Laboratory for the Study of National 
Eugenics, Avhich was to be under the supervision 
of Professor Karl Pearson, the director of the 
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■biometric laboiatory, in consultation with Francis 
Gallon. Ml* Da\id Heion was appointed the 
second Gallon Reseaich Fellow, and a Francis Gallon 
Scholar and a computer weie added to the staff. 
By attaching his new laboiatoiy to the biometric 
laboiatory, Gallon emphasised what he regarded as 
a veiy iinpoitant point, that the science of eugenics 
should use what were then the new methods of 
statistical analysis associated with the word bio- 
metry and the journal of Biometrika, and in that 
same year he took as the title of his Heibert 
Spencer Lecture, Prohahihty, the Foundation of 
Eugenics (1907). He there gives what he de- 
scribes as ‘Object-lessons in the Methods of 
Biometry,’ since popular ignorance of biometry 
obstructs the path of eugenics. Galton felt that 
probability could yield results sufficiently exact to 
afford a foundation for eugenic action, but that 
such action would only be possible if public opinion 
were behind it, and that much research must be 
cariied out before the necessity of legislative oi 
other action could be made cleat and conclusive 
to public opinion. In 1911 Fiancis Galton died, 
and left the lesidue of his estate to the Univei- 
sity of London for the establishment of a pro- 
lessorship and laboiatory of National Eugenics, 
and expressed the wish that the post of first Galton 
professor should be offered to Professor Karl Pearson 
on such conditions as ‘will give him liberty to 
continue his biometric laboratory,’ The study of 
national eugenics in the will was defined as the 
study ‘of the agencies under social control that 
may improve or impair the racial faculties of 
future generations physically and mentally. ’ In the 
meantime interest in eugenics had been spreading. 
Gallon’s papers given to the London Sociological 
Society were repiinted in The American Journal 
of Sociology ( Chicago, 1904-5, vol. x. pp. 1-25, and 
vol. xi. pp. 11-25), and translations in German weie 
published in tXx^Archio furBassen undGesellsohafts- 
Biologic (Berlin, 1905, vol. li. p. 812 et seq.). Dr 
Alfred Ploetz, one of the editors of that journal, 
gave much encouiagement to the new science, and 
in 1905 founded a society, ‘ Internationale Gesell- 
schaft fur Rassen-Hygiene,' to carry out lesearch 
in inheritance and vaiiation, and to make the 
results public. In England the Eugenics Education 
Society was founded in London in 1907-8, the rules 
of the society were approved at a meeting held 
in December 1907, the first general meeting of the 
society was held in February 1908, and the first 
number of the journal of this society, The Eugenics 
BevieWj was published in April 1909. Branclies of 
the Eugenics Education Society were soon started 
in various towns in the United Kingdom and in the 
colonies. A ‘Eugenics Record Office’ was estab- 
lished in New York in October 1910, and issued its 
first report in 1913. In Germany eugenics does not 
seem to have become a popular word, and ‘race 
hygiene’ was generally substituted. Branches of 
the international society for race hygiene grew up 
ill other places in Germany and in Sweden, and a 
joint general meeting of the Deutsche and of the 
Internationale Gesellschaft fiir Rassen-Hygiene was 
held in Dresden in 1911. The first Intel national 
Eugenics Congress was held in London in July 1912, 
under the auspices of the Eugenics Education 
Society. The subject found its way into many 
journals in all countries. In Italy Professor Gini, 
Professor Sergi, and others published their papers 
mainly in the Bivista Italiana di Socioloqia ( Rome ) 
and in the Bimsta di Antropologia (Rome). In 
France ‘La Soci4t6 Francaise d’Eug^nique’ was 
founded, and published tlie first number of its journal 
Euginigne in 1913, but many papers had appeared 
previously in various journals, and French interest 
in eugenics is of an earlier date. A new youmal, 
Archiv fur Frauenkunde %md Eugenik (Wurzburg), 


edited by Dr Max Hirsch, was first published in 
Maich 1914. In the Scandinavian countries in- 
terest in bionietiic and eugenic inquiries was 
aroused, piactical suggestions for race improve- 
ment were made, and papers on race hygiene were 
ublished at an early date, and books were issued 
y Professor J. A. Mjoen (Kiistiania, 1916), and 
by Dr Lundborg (Stockholm, 1914). 

The need of a science of eugenics does not exist 
in any state in an early stage of development. 
When the very existence of man depends on his 
own strength and power to look after himself, 
which means, broadly speaking, on his physical 
condition and mental soundness, only the stronger 
will survive, and natural selection, by weeding out 
all who -fall much below the average, keeps a 
race heal thy physically and mentally. On the other 
hand, when man with inci easing civilisation develops 
a social conscience which expi esses itself in sym- 
pathy with weakness, in caiing for the diseased in 
mind and body and with those unable to battle for 
themselves, and fuither, when increasing medical 
knowledge enables some who left to nature would 
die eaily, to live, to marry, and to have children, 
then natural selection is partially suspended, and 
race improvement, if it is to come at all, must be 
undertaken by man. Those who believe in the 
necessity for eugenics are influenced chiefly by 
thiee factors— by a belief in the powei of heredity, 
by the laiowledge that fertility is greatest among 
the less desirable members of the community, and, 
thirdly, by the belief that natuial selection is largely 
suspended. It is in the conjunction of the three 
that the danger for the race exists. The strength 
of heredity in physical and mental characteiistics 
is now well established owing mainly to the woik 
of Francis Galton and Karl Peaison. The char- 
acteiistics of a child are deteimined by the presence 
or absence of those same characteristics in the 
parents and family of the child. Using the mathe- 
matical theory of statistics, we can deteimine not 
what will happen to the next child of any one 
paiticular mariiage, but what will happen on the 
average to the childien of a ceitairi type of parent. 
Given sufficient infoimation about the two families 
that are intermarrying, it is possible to foietell 
the sum of good or evil that such a mai riage will 
mean for the children. The fuller the family his- 
tory, the more nearly we can predict what the result 
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not only what the average height and intelligence 
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of the sons of a certain type of father may be, but 
also tlie limits witliin which the sons of a given 
father are likely to be found. If the average height 
of a father be 65 inches, and nothing is known 
about the mother, we can state that the average 
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Intcluqlncc or Father 

lieight of the sons of all such fathers will be 67*2 
inches, and that 75 per cent, of the sons will be 
found to be not less than 64*1 inches and not more 
than 70*3 inches in height; but if the father is 
6 feet, we can say that the average height of sons 
of this type of father will be 70*9 inches, and that 

of Abto 


75 per cent, of the sons will be found to be not less 
than 67*8 inches or more than 74 inches in height. 
If we take the inheritance of intelligence in middle- 
class families in which no parents of very low grade 
of intelligence are included, and measure tliat in- 
telligence in units, Avhich can be called mentaces, 
we find that the average number of mentaces 
possessed by these fathers is 510, and that the 
groups vary from ‘ slow * fathers who have an 
average of 269 mentaces, to the very able wlio lia\e 
an average of 672 mentaces. Fathers whose intelli- 
gence is measured by only 269 mentaces will have 
sons who on the average have 348 mentaces, and 
we can say in round numbers that 87 per cent of 
their sons will have less than 457 mentaces, that is 
to say, will be well below the average intelligence 
of this community ; while, if the father’s intelligence 
is measured by 672 mentaces, the avei-age for the 
sons will be 535, and 87 per cent, of these sons 
will have more -than 426 mentaces. The pedigree 
of an able family, reproduced by permission from 
a lecture by Professor Pearson on The Scope and 
Importance to the State of the Science of National 
Eugenics (Eugenics Laboratory Lecture, series i.), 
illustrates the inheritance of’ intelligence in an- 
other way; and pedigrees showing the inherit- 
ance of commercial and legal amlity will be 
found in the first volume of the Treasury of 
Human Inheritance^ another publication of the 
Eugenics Laboratory. General health and many 
diseases are inherited in pr*actically the same 
decree as stature and intelligence. Tire following 
pedigrees of mental defect and deaf-niutism are 
reproduced, by permission, from the Treasury of 
Human Inheritance (Eugenics Laboratory Memoirs, 

FamitM A 

AOlo 



senes ix. and xr. part in. plate xix. fig. 177, and of deaf -mutism. In the first generation two deaf- 
part IV. plate xxvii. fig. 273). Fig. 177 illustrates mutes (I. 8a and 86) married, and had a deaf-mute 
the inheritance of mental defect. In the second child, who married a deaf-mute, and had seven 
generation a nornial man, of whose parents nothing normal children and one deaf-mute son, who 
is kiiown, hilt who had an insane sister, married marxied a deaf-mute woman as her second husband, 
an alcoholic dull woman, _ daughter of an insane and had three children, the eldest deaf-mute, tlie 
wotuan, and sistier* of an insane man and of an second normal, and the third died aged five months, 
woman. Of the children of this marriage, condition unknown. In tire second generation in 
seven were imbecile or mentally weak and four this pedigree there were three marriages of deaf- 
died young. The youngest daughter married a mutes, resulting in the birth of seven deaf-mutes 
fortxinately there were no and one person partially deaf. These pedigrees are 
children. The other pedigree shows the inheritance only two out of thousands collected and pulnished in 
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the Treasury of Human hiheritance, 2 txi^ in other pub- 
lications, such as Menschhche ErhlichLeitslehre, by- 
Erwin Baur, Eugen Fischer, and Fritz Leny (Miin- 
cheii, 1923), sliowing the force of heredity ; Galton s 
folio weis feel that in this direction the first stage 
is passed, and that heredity in mental and physical 

Bennetirs Case 


III. 


IV. 





terippte 

No Consanguinity recorded. 1 • O 

9 Inse^ne ® Tuberculoisfiff + Died ta infATiev 

3 Epilepsy ©Alcholijrm HsUc&d 
©Imbecile and Tnenl&lly DePcch've 


characters is snfficiently familiar as an academic 
question, and must now be made a living force in 
the national conscience. If we accept the inherit- 
ance of human characteristics, then it is obvious 
that if anjr one group in the community has a 
greater feitility than any other group lapid changes 
may and must' take place in the constitution of the 
race unless some other force steps in. That force 
has been in the past the selective death-rate, and 
probably in the 
very eaily stages 
of development the 
selective mariiage- 
late, hut the latter 
is difficult to mea- 
sure. Each gener- 
ation depends on 
a relatively small 
pel centage of those 
.born in the pre- 
vious generation. 

Owing to emigra- 
tion and to the 
lack of full infor- 
mation about mar- 
ried people, it is 
impossible to follow 
the children born 
ill England in any 

one year, and say how many live to adult life, 
and how many marry and what children they 
liave ; but various estimates have been made, and 
in round numbers it seems likely that half the 
people born in one year either die before they 
become adult or do not marry (see T/ie Chances of 
Death, by Karl Pearson, 1897, vol. i. chapter iii; 
and The Groundworh of Eugenics, Eugenics Labor- 
atory Lecture, series li., p. 28, footnote). Of the 
half who do marry, roughly a quarter of the mar- 
riages produce half the cliildren in the next genera- 
tion. The following figure, taken from the statistics 
of Danish mamages, illustrates the point. 

Roughly, 60 per cent, of the first generation die 
unmarried, 8 per cent., though married, have no 
children, and the remaining 42 per cent, are respon- 
sible for the whole of the next generation, but not 
in equal proportions, for lialf the next generation 


are the children of 29 per cent., ’and the othei half 
of 13 jier cent., of the oiiginal geneiation. It is 
more difficult to obtain intormation foi England 
with regard to the number of women who many, 
but the estimates made in Denmaik will probably 
not be very different fiom the conditions existing 
in England in 1911. In the census for 
England and Wales for 1911 the fei- 
tility of mairiages is obtainable; and 
if we take only those in w liicli the wife 
had reached the age of forty-five years 
or over, and consider that ^\'^e are deal- 
ing with completed families, we obtain 
a diagram very similar to that found 
for Denmark, and find that loughly a 
quarter of the mariied people in one 
generation produce half the next gener- 
ation. It is obvious fiom this that if 
the quaitei of the mairieci people who 
are more feitile belong to the less desii-- 
able membeis of the community, a veiy 
lapid deterioiation may set in. If we 
considei the extreme case, and suppose 
that the 25 per cent, who aie having 
seven or eight or more children belong 
entirely to those who are of slowoi veiy 
dull intelligence, and that they mai i y 
people of the same type, then in the 
thiid generation, instead of having 
25 out of every 100 slow or very duU 
people, we should have 50, and in 
four generations we should have 96 out of 100 
with this type of intelligence (see Groundwork of 
Eugenics). This has not happened ; but that some- 
thing of the kind has been happening has been shown 
David Heron in his paper On the Eelation of 
Fertility in Man to Social StaUis ( Drapeis’ Company 
Reseaich Memoirs, Studies in National Deteriora- 
tion, No. 1 ), by W. C. D. and C. D. Whetham in 
The Family and the Nation (1909), by Sidney 







Connnguinity and No Consanguinity Still-boro. 

X Alcoholic. -hlmbecila 


.f-Died in infancy. 
*»*Died young. 



Webb in The Decline of the Birth-rate (Fabian 
Tract No. 131, London, 1907), and by many other 
wi iters. The data in the following table, in which 
all childless marriages are excluded, have been 
taken from various sources : 


I 


English intellectuals r 

Family records, middle class V Completed. 

Working class, New South Wales..! 

Deaf-mutes, England 

Deaf-mutes, America 

Tuberculous stock 

Insane stock 

Edinburgh degenerates 

London mental defectives. . . . 

Manchester mental defectives. 

Ornninals 


Probably J 
Completed. 


Incom- 

plete. 


fertility of 
Vaiwua Stocks. 

4*7 
5*3 

5 - 3 

6 - 2 
6T 

6- 7 
6-0 
6*1 

7 - 0 
6*3 
6-6 


There is no doubt that the largest number of 
children is born to the least desirable members 
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of the community, and the question is how far 
natural selection is righting what is obviously a 
serious matter for the community. It seems likely 
that the clanger is greater on the mental and moral 
than on the physical side, but it is difficult to 


DEFfnijflRK (RuBirf a WEgTERGflmp) 
Marriage Lasted 15 Years a over 


FIRST GENERATION 

PERCENTAGES 

50 


UNMARRIED 


MARRIED 1 

NO 

CHILD 

LESS FERTILE 

MORE 

FERTIL! 



FAMILIES OF 7 a. OVER! 


PERCENTAGES 


GENERATION 


measure it ; parents who have bad habits, and 
these probably include the most stupid ones, lose 
nioie cliildren at the very young ages than parents 

CmSUB OF ElYGL/irfD & lAMLES 1911 
Married Women of 45 Years s over 


FIRST GENERATION 

PERCENTAGES 

50 


UNMARRIED 


1 MARRIED i 

NO 

CHILD 

LESS FERTILE 

MORE 

FERTIU 



FAMILIES OF 1 - 7 


FAMtUES OF 8 & OVER 


50 

PERCENTAGES SECOND GENERATION 


with good habits, but not to such a large extent as 
unhealthy parents, and this loss is probably being 
diminished as the infant death-rate falls. As long 
as the selective death-rate 
operates at all, many of the 
physically weakest in the 
community will die befoie 
they become adult. Profes- 
sor Pearson and Dr Ploetz 
have both shown that when 
paients die young, not only 
will the number of their 
children be smaller, but 
that the propoition of those 
who die in childhood will 
be greater than when the 
parents live to a ripe old age. In well-to-do 
Quaker families, if the mother died between the 
age of nineteen and twenty-nine, 73 per cent, of 


her daughteis died before they weie tw^enty-one; 
but if the mother lived to be over seventy, the 
peicentage of those who died under twenty-one 
was halved ( The Groiindivorh of Etigenics^ p. 26 ). 
Dr Ploetz took the peicentaee of cliildren who 
died under five years in ‘ f urstnchen ’ and ‘ bin ger- 
lichen’ families, and showed that the percentage 
who died before reaching the age of five yeais 
diminished as the age at death of the niothei 
increased. The death-iate in the eailiei yeais of 
life is now cliniinisliiiig, and in this deciease some 
ioo see a suspension of iiatmal selection, but though 
decreasing, it would seem unlikely that natmal 
selection on the physical side will evei be enthely 
suspended. Physical and mental disabilities seem 
to be no bar to maiiiage, judging by the pedigiees 
that can be studied, and we cannot hope that 
improvement of the race will come through a 
selective marriage rate. It seems that it njust 
come through the selecti\e death-rate or through 
the conscious action of man. We have obtained 
some evidence as to the power of the selective 
death-rate, as it still exists, fiom data collected 
in woi king -class distiicts by medical officeis of 
health. Here we could not deal with families 
that were completed or neaily completed, and 
groups of mothers had to be consideied whose 
lOp ages did not widely difier. We see from the 
table that mothers wuth bad health and bad 
habits at each age-group have more childien than 
their more desirable neighbours, and we also see 
that, on the whole, the women wdth bad habits 
have more children than the women with bad 
health. At ages thirty- tw^o and ovei, women with 
bad health have had 7*5 children born, and women 
with bad habits have had 7*8. The selective death- 
rate is still operating, and the number of living 
children is piactically the same in this distiict 
whether the mother’s health is good or bad, and 
possibly by the time these children are adult the 
children of the mother with good health will be 
more in number than the children of the mother 
with bad health. The selective death-rate, liow^- 
ever, has not been able to compensate for the 
larger number of childien born to mothers wiio 
have bad habits; that type of mother has more 
children living than the mother with good habits. 
In another district we can gioup all the fathers 
together, and find what the number of the chil- 
dren w'ould be if all the mothers were of the same 
age and the fathers weie in two groups, one re})re- 
senting the men wiio were in i^egular w'oik 111 1909, 
and who w^ere presumably, on the whole, tlie'nioie 
steady and intelligent men, and the other lepie- 
sentiiig the men wiio were iiiegularly employed, 
and we find that the regular woikman had an 
average of 3*6 children born and 2-7 living, and 
that the irregulaily employed man had an average 
of 4*1 childien born and 3*0 alive. The aveiage 
age of the mothers of these children was about 
thirty, and the difference may be expected to go 
on increasing, since there is veiy little sign of 
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the action of a selective death-rate here. These 
examples show that though physically we may be 
just stationary as a race, probably mentally and 
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morally we are not even stationary, but that if 
tliese characteristics are inherited, we are steadily 
adding to the proportion of our people possessing 
undesirable traits in these directions. Advance 
in medical knowledge now allows people suffering 
from certain types of disease to live to adult 
life, to marry and have children, as, for example, 
women suffeiing from the type of dwarfism known 
as achondroplasia {Treasury of Human Inherit- 
ance, parts vii. and viii., Eugenics Laboiatoiy 
Memoirs, xv. plate li. ), from the eye disease glioma 
retinse {Treasury of Human Inheritance, vol. ii. 
late xxvi.)» and it further enables many unhealthy 
abies to live to grow up. Those who believe in 
the necessity of race impiovement being under- 
taken by man do not suggest that there should 
be less care for ti^e weaklings, but do suggest that 
those who are responsible for the well-being of 
tlie state should exercise care for the individual 
in such a way that futuie generations will not 
suffer for the ignorance and caielessness of the 
present. Public opinion is now very largely in 
favour of attempting to repress the productivity 
of the worst stocks. The permanent caie of the 
feeble-minded is a step which few consider any- 
thing but right and needful for the benefit of 
the individual and of the race, and the law has 
given its sanction ; but the establishment of the 
necessary institutions has been hindered, first by 
the war, and now by the need for economy after 
the war, Galton considered that it was even more 
important to increase the productivity of the best 
stocks, than to repress that of the worst; he 
foresaw great danger to the race in checks to 
over-population, fearing that the doctrines would 
be followed only by the prudent and self-denying, 
whose descendants were required, and not by the 
impulsive and self-seeking. He believed that im- 
provement in the race could only come from within 
the race, by favouring those with good * natural 
tendencies,’ the one thing that must inevitably 
assert itself. The work of Galton and others seems 
to show that acquired knowledge and acquired chai- 
acteiisrics are not transmitted to the oftspiing, 
and that no betterment of the environment can 
effect an improvement in the race; it may assist 
the individual, but it will not enable him to pass 
on a better constitution to his children. Galton 
urged that some means should be found for favour- 
ing individuals who bore signs of belonging to a 
superior race, that some Aveight should be given to 
ancestral characters, in addition to that already 
given to personal ones. This he considered was 
necessary, owing to the fact that an indiAudual 
gifted with high qualities, who is an average 
specimen of a good race, will have more highly 
qualified children than an equally gifted individual 
who is an exceptionally good specimen of a poor 
race. If we could raise the average standard of 
the race only one grade in ability and char- 
acter, Galton showed in 1869 {Hereditary Genius, 
p. 343), that instead of having 233 really 
eminent men in a million, we should have 
2423; and he adds, ‘but far more important to 
the progress of civilisation Avould be the increase 
in the yet higher orders of intellect’ In man 
survival has followed the development of mind 
rather than of body, and if natural selection is 
still helping to pr^erve man’s physical fitness, it 
seems as if eugenics must concentrate on the im- 

? rovement of man’s mental and moral equipment 
t is probably truer now even than in 1869, that 
‘ we are in crying want for a greater fund of ability 
in all stations of life; for neither the classes of 
statesmen, philosophers, artisans, nor labourers are 
up to the modern complexity of their several pro- 
fessions.’ Galton’s proposal, to improve the race 
by breeding men for ability and character, seems 


the only practical and reasoned proposal for pio- 
diicing men able enough to deal with our existing 
complex problems. It was to the study of this 
question of race improvement that Galton gave 
the word eugenics. 

Eugenie (1826-1920). See Napoleon III., 
and hooks by Clara Tschudi (1899), Jane Stoddart 
(1906), L. G. Daudet (1912), and E. Legge (1916). 

EngenillSf the name of four popes, of whom 
the last is the most impoi-tant. Gabriele Condol- 
miere was born in 1383 at Venice, and became 
pope as Eugenius IV. in 1431. The great event in 
his career was the schism created in the church by 
the pioceedings of the Council of Basel, which had 
been convoked by his predecessor, Martin V., and 
shoAved a strong desire for ecclesiastical reform and 
a diminution of the papal poAver. Eugenius Avas 
compelled to flee from Home in 1434 by an intrigue 
of the Colonna faction, whereupon he opened a 
neAV council, which met first at Ferrara, next at 
Florence, and issued a bull of excommunication 
against the bishops assembled at Basel, AA^hom he 
pronounced to he ‘a satanic conclave, Avhich 
was spreading the abomination of desolation into 
the bosom of the church.’ The Council of Basel 
formally deposed him from his pontifical oJffice in 
1439, and elected in his stead Amadeus, Duke of 
Savoy, under the title of Felix V. The conduct of 
France and Germany seemed to warrant this bold 
step, for Charles VII. had introduced into the 
foimer country the decrees of the Council of Basel, 
with some modifications, through the Pragmatic 
Sanction (1438), and the same thing happened in 
Germany by means of the Deed of Acceptance* 
( 1439). At the Council of Ferrara, John Paleologus 
II., emperor of Constantinople, and upwards of 
twenty Greek bishops, presented themselves, and a. 
union between the two great divisions of Christen- 
dom — ^the Greek and Latin Church — ^was thus for a 
moment effected in July 1439. In 1444 Eugenius 
was able again to enter Borne, and three years 
later he died, just after signing a treaty of paci- 
fication by which Germany declared against the 
antipope. His pontificate Avas stormy and un- 
happy, and in his old age he regretted that he ever 
left his monastery. See Basel ( Council of ). 

Eugubine Tables (Lat. Tdbuloe Iguvincc)^ 
the name given to seven bronze tablets, the inscrip- 
tions on Avhich present a comprehensive and very 
remarkable memorial of the Umbrian language. 
They were discovered in 1444 at Guhbio ( the ancient 
Iguvium or Euguhium), where they are still pre- 
served. The characters on four of the tablets are- 
Etruscan, on two Boman, and on one partly Boman 
and partly Etruscan ; the inscriptions run from 
right to leffc. The language employed, hoAvever, 
is in all cases the same, and differs both from 
Etruscan and Latin, but resembles somewhat the 
older forms of the latter and also the Oscan dia- 
lects, so far as we knoAV them. The subjects of 
the inscriptions are directions concerning sacrificial 
usages and forms of prayer, and they seem to have 
been inscribed in the 1st and 2d centuries A.D. 
Philip^ Bonarota first published them in a complete 
form in Dempster’s Mruria Begalis (2 vols. Flor- 
ence, 1723-24). The first really judicious attempt 
at interpretation was that of Lanzi, in his Saggio 
di Lingua Etrmca (3 vols. Borne, 1789), who 
points out the important fact that they related to 
sacrificial usages, &c, Ottfried Miiller, Lassen, 
Grotefend, and Lepsins continued their study ; the 
last ^ave the most accurate copy of the inscriptions 
in his ImGrvptiones Umhricm et Oscce (Leip. 1841). 
The best and most complete work on the language 
and contents of the tablets is that of Aufrecht and 
I Kirchhoff, entitled Die Umhrischm Smachder^’ 

I mcder ( 1849-51 ). See F. W. Newmaa, The Text of 
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tli^ Ig'u/Ci'iiQ IfiscTiptious^ wtth Lcttiu tTcmslcctiom clwx 
notes (1864); and Br^al, Les Tables Enguhines 
< Paris, 1876-78). 

Eiiliemerisin, the name nsnally applied to the 
histoiical theoiy of the origin of mytliology from 
Enhemeras, a native of Messene and a contempo- 
raiy of Cassander of Macedonia in the 4tli centiii-y 
E.O. In the course of a voyage to the Indian 
Sea he professed to have discovered an island 
called Panchaia, in which he found a number 
of inscriptions repiesenting the principal gods of 
Greece as mere eaith-born kings and heroes 
deified after death for their superior strength 
or capacity. His hook, entitled Hiera Anagraphe^ 
is lost, as well as its Latin tianslation by 
Ennius. It drew upon him the imputation of 
atheism, and its unblushing inventions made his 
name with honest inquirers, such as Strabo, a 
byword for mendacity. Its main theory, howevei, 
was adopted by many eminent men, including 
Polybius, as well as by several of the Christian 
assailants of paganism— by Minucius Eelix, Lac- 
tantius, and St Augustine, who found the ground 
ready prepared for them in their efforts to strip 
Zeus and the other pagan gods of the attributes of 
deity. Later Greek WTiters earned the theory still 
further, eliminating everything supernatural or 
extiavagant, and leaving only a string of tales 
perfectly credible and commonplace. AEolus became 
an ancient mariner with a special knowledge 
of the winds, the Cyclopes a race of savages 
inhabiting Sicily, Atlas a great astiononier, and 
Scylla a fast-sailing piiate, as was also Pegasus, 
the winged hoise of Bellevophon. Euhemerism 
was the favourite theory with the soi-disant philo- 
45ophical historians of the 18th century in France, 
and the translation of Abbd Banier’s great work. 
The Mythology and Fables of Antiquity ^ explained 
from History (Lond. 6 vols. 1739), extended it to 
England. To tliis school belong also writers such 
as Vossius, Boohart, and Huet. Herbert Spencer 
based leligious emotions on primitive ancestor- 
worship, and explained toteniisiii as due to nick- 
names, afterwards imbued with a sense of njystery. 
The historical school seeks the origin of gods in the 
practical experience and empiric^ thought of the 
Proto-Egyptians, the mysteiious and supematuial 
being accretions. ‘Osiris was regaided as an 
actual king who had died and been reanimated' 
(Elliot Smith). 

Eulenspiegel, Till, the prototype of all the 
knavish fools of later time, is said to nave been born 
in the village of Kneitlingen, near Schdppenstadt, 
in Brunswick, about the end of the 13th century. i 
His father was called Klaus Eulenspiegel, and his 
mother Anna Wortbeck. He was thrice baptised, 
in the font, in mud, having been dropped from his 
mother’s arms, and finally in hot water, to cleanse 
him from the mud ; he afterwards wandered over 
Europe, and had many comical adventures, and 
played many rough practical jokes and tricks on 
the people whom he met with. His tomb is shown 
at Molln, about four leagues from Lubeck, where 
tradition makes him die about 1350 ; but the 
inhabitants of Damme, in Belgium, also boast of 
having his bones in their churchyard, and place his 
death in 1301. Many regard Eulenspiegel as an 
altogether imaginary person, whose name was 
usedT merely to father a cycle of medieval tricks 
and adventures ; others argue that there were 
two historical individuals of that name, father 
and son, of whom the former died at Damme, afid 
the latter at Mdlln. The stories that circulate in 
G^ermany under Eulenspiegel’s name were not col- 
lected, as the book containing them itself informs 
us, till after Eulenspiegel’s death, and without 
•doubt were originally written in the Low German 


tongue ; from Low German they were translated 
into High German. The book undei wen fc consider- 
able alterations at the hands of both Protestants 
and Catholics, who made it a vehicle for the ex- 
pression of tlieii own likes and dislikes. The 
oldest known edition is that printed at Stiasburg 
in 1515, of wdiich but one copy is known to exist 
— that in the British Museum (new ed. Halle, 
1885). Another was issued in 1619, a new edition 
of which was edited by Lappenbeig (Leij). 1854). 
The next impression, that of 1520-30, originated 
at Cologne (not in Lowei Saxony), and was lepro- 
duced by photo-lithography at Beilin in 1865. A 
metrical version, Der Eulensmegel reimenweis, 
was made by Fischart, and published at Fiankfurt 
in 1571- Foi centuries it has been a favourite Voiles- 
huch^ not only in Germany, but in many other 
countries. Translations of it exist in Bohemian 
Polish, Italian, English (as a miracle play: A 
merye Jest of a man that was called Howleglas), 
Dutch, Danish, French, and Latin. Simrock 
modernised it ( 1878 ) ; works by Bottger ( 1850) 
and J. Wolff (1875) owe to it little beyond the 
name. De Coster made * Tliyll Ulenspiegel ’ a 
personification of Flanders. Hauptmann lias 
written an epic; and on his ‘pranlp’ Richard Stiauss 
composed a notable orchestral piece. A version of 
the story is given in Roscoe’s German Novelists : 
an English translation by K. R. H. Mackenzie 
appeared in 1890 It should he added that the Low 
German Vlensyegel has nothing to do with owls or 
glasses. It became in French ‘Hlespiegle,’ whence 
the word espUgle, 

Euler, LeonhaED, a distinguished mathema- 
tician, born 15th Apiil 1707, at Basel, where he 
afterwards studied under John Bernoulli, and was 
the friend of Daniel and Nicholas Bernoulli. At the 
age of nineteen he was second in the contest for a 
prize^ offered by the Academy of Paris for the best 
treatise on the masting of snips. His friends the 
Beraoullis had been called to St Petersburg by 
Catharine I., when she founded the Academy, and 
in 1727 they induced Euler to settle in that capital, 
where in 1730 he was appointed to the chair of 
Physics, in 1733 of Mathematics. From that time 
he continued to labour in the field of mathematics 
with an ardour that excited the generous rivalry of 
the Bernoullis. More than half the mathematical 
treatises in the 26 quarto volumes published by the 
St Petersburg Academy from 1727 to 1783 aie by 
Euler, and at his death he left more than 200 
treatises in MS., which were afterwards published 
by the Academy. The French Academy of Sciences 
awarded him its prize on several occasions, and in 
1740 his treatise on Tides shared the prize with 
those of Maclaurin and Daniel Bernoulli. In 1741 
he accepted the invitation of Frederick the Great 
to Berlm, and there published a great number of 
valuable papers. In 1766 he returned to St Peters- 
burg, where he died, September 18, 1783. The last 
years of his life were spent in total blindness, amid 
which he still pursued his researches, dictated his 
well-known Introduction to Algebra to his servant, 
and perfected, with some assistance, his theory of 
the moon’s motion, constructing new tables, and 
carrying in his w'onderful memory all the elaborate 
computations involved in his difficult task. After 
his return to St Petersburg, he also prepared his 
Lettres d une Princesse d^Allemagne (3 vols. 1768- 
72), in which, along with much theory unsoundly 
applied, there is a clear exposition of the most 
important facts in physics. Euler was of an up- 
right, amiable, and religious character, and a man 
of wrider general culture than might have been 
looked for in one who pursued his special studies so 
keenly. His proper domain was the ahstiuser parfs 
of pure mathematics, and here his principal works 
include his Theory of Planetary Motion, Inti odne- 
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tion to the Analysis of lufiiiities, Institutions of 
the Differential and of the Integral Calculus, and 
Dioptrics, which are all, as well as his Opuscula 
Analytical in Latin. See liudio’s Leonhard Euler 
(Basel, 1884) and Die Baseler Mathematiker {ih. 
1884); also the Basel edition of his Ojpera Omnia 
(1911 et seq.}. 

Eume'nides (Gr., ‘ the benign ’), the euphem- 
istic name for the Erinyes, the Roman Furice or 
Dirce, till ee fearful winged maidens who dwell in 
the depths of Taitarus, daughters of Earth or of 
Night, represented with serpents twined in their 
hair, and with blood dripping from their eyes, whose 
function as early as Homer and Hesiod is to punish 
men both in this world and after death for such 
crimes as perjury, murder, and the violation of 
filial duty and of the rite of hospitality. They 
were regarded also as goddesses of Fate, somewhat 
like the Moirfe or Fates, and they had a share in 
the grim providence which led the doomed ones 
into the way of calamity. A part of their function 
ivas also to hinder man from acquiring too much 
knowledge of the future. Their number is usually 
three, and their names Alecto, Megsera, and Tisi- 
phone ; but sometimes in the poets they appear as 
one, and we find a whole chorus of Erinyes in 
the tragedies of .dEschylus. The later poets and 
sculptors represented them in the more pleasing 
foim of winged virgins, attired in the garb of 
huntresses, bearing torches in their hands, and 
with a wreath of serpents round their heads. 
Gradually, they eame to be considered goddesses 
of the infernal regions, who punished crimes after 
death, but seldom appeared on earth. In Athens 
their worship, which, like that of the other in- 
fernal deities, was conducted in silence, was held 
in great honour. The sacrifices offered to them 
were black sheep and libations of nephalia, honey 
mixed with water. The turtle-dove and the 
narcissus were sacred to them. They had a 
sanctuary in the vicinity of the Areopagus, and 
one at Colon us. 

EumolpilS (the ‘sweet singer*), in Greek 
Mythology, the son of Poseidon and Chione, was 
brought up in Ethiopia, whence he went to Thrace. 
Afterwards passing into Attica, at the head of a 
body of Thracians, to assist the Eleusinians in 
their war against Erechtheus, he and his sons were 
slain in battle. He was regarded as the founder of 
the Eleusinian mysteries. An illustiious Athenian 
family, the Eumolpidee, claimed descent from 
Euniolpus, and held the office of priests of Demeter 
in Eleusis. 

EnnomiuSy the leader of an extreme sect of 
Arians, called after him Eunomians, was bora at 
the village of Dacora, in Cappadocia. He attached 
himself to Aetius, then at Alexandria, and became 
his disciple and associate. Through the influence 
of Eudoxius he became Bishop of Cyzicum about 
360, but was compelled in a snort time to resi^ 
his see, and after this he came forward as the 
leader of a party. His confession of faith, sent to 
Theodosius in 383, was rejected, and Eunomius 
was seized at Chalcedon, and sent first to Moesia, 
then to Cappadocia, where he was still living in 
his native village in 392. According to Philostor- 
gius, he was unhandsome, with white spots (Gr. 
alphoi) on his face, and had a stammering tongue 
in spite of Ms eloquence. The doctrines of Euno- 
mius and AStius, which were simply those of Arius 
cairied to an extreme, were condemned at the 
second (Ecumenical Council. After his death bhe 
Eunomians (who were also called Exucontians, 
Heterousiasts, and Anomoeans) broke completely 
with the orthodox church. Their internal disunion 
quickly pub an end to the partyi^ His only extant 
writings are his two apologies and his confession. 


See Akius, and the article by Loofs in the Hauck- 
Herzog, RealencyJclopadie (1896-1909). 

Eunuch (Gr. eunouchos^ ‘one who has chaige 
of a bed;’ eune, ‘a bed’) is, etymologically, a 
man intrusted with the charge of women’s apart- 
ments in the East ; but the woid means always a 
pel son who has been castrated, in order to serve in 
the harem. The bai barons custom of castrating 
men is usually an accompaniment of polygamy, 
and seems to have been earliest practised in 
Africa; but it established itself, along with 
Asiatic vices, in the Roman empire. At the 
Byzantine court the eunuchs often played an 
important rdle, and became so pi eminent in affairs 
of state that the word eunuch came practically to 
be the name of a great state-officer, tlie chamber- 
lain. The Italian word castrato is that usually 
employed for a man who has as a youth suflered 
castration to prevent his voice fiom breaking. 
Such persons preserve the pure, clear, high timbre 
of the boy’s voice, and add the grown man’s lung 
power ; and in spite of the canonical law and more 
than one papal bull, came to be highly prized in 
Italy for singing in churches, in the opera, and at 
concerts, ana till of late were common. In the 
18th century it was estimated that 4000 boys were 
yearly castrated for musical purposes. The cas- 
trati were at one time not unknowm in France, Ger- 
many, and England, as connected with the Italian 
opeia. Many— such as Faiinelli ( q. v. ) and Caffai elli 
—were really great singers. See Castration. 

Euouiplialus^ a lav^e genus of fossil gastero- 

S odous shells, characterised by its depressed and 
iscoidal shell, with angled or coronated whorls, 
five-sided mouth, and very large umbilicus. 

Euonymill is an extract from the bark and 
root-bark of the Emnymus atropurpurens, the 
Spindle Tree (q.v.), or Wahoo, a shrub indigenous 
to the United States. A mixture of a number of 
substances, it has long been used in America as a 
cholagogue, puigative and diuretic, and in Britain 
for its supposed stimulant action on the liver. 

Enpatoria (formerly Koslov), a port on a bay 
in the \vest of the Crimea, 40 miles NW. of Sim- 
feiopol. The ^principal bnilding is the Tatar 
mosone, built in 1552. Eupatoria expoits coin, 
hides, wool, and salt, and manufactuies candles, 
soap, leathei, and marine engines. Its shallow 
haibonr is slielteied 
only fioni the north 
and north-east wdnds. 

There are brine and 
mud baths. Pop. 

26,000 (Tatars, 

Karaite Jews, Ar- 
menians, and 
Greeks). The town 
was taken from 
the Tatars hy the 
Russians in 1783, in 
September 1854 \vas 
occupied and fortified 
by a portion of the 
Anglo-French invad- 
ing army, and in 
F^iuaiy 1855 was 
the scene of a Turk- 
ish defeat of the 
Russians. 

Eupatorium, a 
large genus of Com- 
ositse, allied to 

oltsfoet ( Tussila- Hemp Agrimony 

go) and Butter-bur (Eupatorium oarmahinum). 
(Petasites). The 

species are mostly tropical and temperate Ameri- 
can, blit E. cannahinum is the common Hemp 
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Agrimony of river-banks and marshy places, for- 
meily reputed in domestic medicine. The roots of 
several American species are still so employed, 
notably Tlioiougli-wort {E. pe^foliatimi) and E. 
piirpureimi. Tlieir astiiiigency gives several South 
American species a reputation in the treatment 
of wounds and snake-bites ; and the Guaco, 
reckoned of almost universal efficacy in tropical 
Ameiica, is derived from the allied MiLama guaco. 
The roots of some are used in tanning, and others 
yield a variety of indigo. 

Eupat'rideSy the first class of citizens in ancient 
Athens, coiresponding to the Roman opUmatcs, 
‘the aristocrats or nobles.’ The second class was 
the geomoroi ; the third, the dmuourgoi. Like 
the Roman patricians, the eupatndes retained 
the priestly offices after the establishment of the 
democracy. 

Ii!ui>en 9 a manufacturing town of Rhenish 
Prussia, ceded to Belgium in 1919, in a beautiful 
valley on the Vedre, and 12 miles by rail S. of 
Aix-la-Gliapelle. It has flourishing woollen manu- 
factures, besides dye-works, machine-shops, brew- 
eries, &c. It owes its prosperity chiefly to Fiencli 
refugees, who settled here after the peace of Lune- 
yille ( 1801 ), which assigned it to France j in 1814 
it came from Limburg to Prussia. Pop. 13,000, 
almost all Catholics and German-speaking. 

Euphemism (Gr. m, ‘well,’ and phemi, ‘I 
spealv ), a figure of ilietoiic by which an un- 
pleasant or offensive matter is designated in indi- 
rect and milder terms. The ancient Greeks used 
a multitude of euphemisms, to avoid woids that 
were thought to he ominous of evil, or offensive to 
the unseen powers. They spoke of the Eumenides, 
or ‘benign goddesses,’ instead of the Furies; just 
as the elves and fairies of more modern folklore 
used to be spoken of as ‘ good neighbours. ’ This 
instinct has done much to change the significations 
of woids and impair the noble simplicity of our 
language, from a mawkish and piurient nastiness 
which fondly imagines itself the mother of nice 
ideas. 

Enphoniumf a bass Saxhorn (q.v.). — The 
E?fjo/io?ionwas a variation of the Harmonica (q.v.), 
invented by Chladni in L790. 

Euphorbia, Oil of, or Oil of Caper Spurge, 
an extremely acrid fixed oil, obtained by expres- 
sion, or by the aid of alcohol or ether, from the 



Caper Spuige {Euphorbia lathy r is), 

■seeds of the Caper Spurge {Euphorbia lathyris), 
a. plant common in many pmts of Europe^ and 
naturalised in some places in Biitain (see Spurge). 


Oil of euphorbia has much resemblance to croton- 
oil in its pioperties, although less powerful, and is 
sometimes used as a substitute foi it, in doses of 
fiom thiee to ten drops. It is good for use only 
when recently extracted. 

Euphorbiaceae, a very extensive oider of 
dicotjriedons, containing some 4000 known species 
— trees, shrubs, and heibaceous plants, of tlie most 
extraoi-dinarily varied, often cactus-like liahit. 
They abound chiefly in warm countries, most of all 
in tropical Ameiica. The few found in the colder 
parts of the world are all heibaceous. The British 
species aie ditteient kinds of Spmge (Euplioihia) 
and Dog’s Mercury ( Mercurialis ). The Euphor- 
biacese usually abound in an acrid and poisonous 
milky juice ; although tlieie are species of which the 
juice is bland or becomes so^ through the applica- 
tion of heat. The recognition that the peculiar 
‘ flower ’ in Euphorbia, &c. is really a reduced in- 
florescence, is due to Robert Blown (see Cyathium, 
Spurge). Amongst those most remarkable foi the 
aciidity of their juice are the Manchineel (q.v.) 
and Exccecaria agallocha^ an East Indian tree— - 
formerly supposed to yield one of the kinds of 
aloes wood — the smoke from the burning of which 
is extremely dangerous to the eyes, and of which 
the juice sometimes blinds the ^\oodcutter. Many 
of the Euphorbiacepe are valued for theii- medicinal 
properties. Thus, the juice of some of the spurges, 
the roots of others, the bark of different species of 
Croton (Cascarilla Bark, Copalche Bark), &c. are 
used in medicine ; and to plants of this order we 
are indebted for castor-oil, croton-oil, &c. A few 
of the Euphorbiacese yield fragrant balsamic pro- 
ducts (see Croton) ; a few, although their juice is 
poisonous, yield a wholesome starch in considerable 
abundance (see Manioc); a few are cultivated 
and used as pot-herbs, particularly species of 
Plukenetia in the East Indies ; a few yield whole- 
some and agreeable sub-acid fruits, as Cicca dk- 
ticha and C. racemosa in the East Indies ; the seeds 
of some are edible, as those of the Candle-nut 
(q.v.), &c. ; the oil of the seeds is also in some 
cases used for food, like other bland oils, but more 
frequently for burning, as castor-oil, candle-nut 
oil, the oil of Elceococca verrucosa in Japan and 
Mauritius, and the solid oil of StilUngia sehifera, 
which is used in China for making candles, and 
in medical preparations as a substitute for lard. 
See Tallow-tree. Otheis yield dyestuffs. The 
timber of some is valuable — e.g. African Teak 
(q.v.). Many species are cultivated in gardens 
and hob-houses, more frequently for their cuiious 
appeal ance than for their beauty ; but the large, 
deep crimson bracts of Poinsettia pulcherrima^ a 
native of Mexico, make it a very attractive plant 

Eupliorbiaill, an extremely acrid gum-resin, 
obtained from several species of Euphorbia or 
Spurge (q.v.), as E. offlcinarwm E. antiquoritm 
iu the north of Africa, Arabia, and the East 
Indies, and E, Canariensis in the Canaiy Islands. 
It is obtained by incisions in the branches, whence 
issues an irritating milky juice, which dries in the 
sun, and becomes a yellowish-gray, waxy gum-resin. 
The persons who collect it are obliged to defend 
their mouths and nostrils by a cloth, as its particles 
produce incessant sneezing, violent inflammation of 
the nostrils, and a very painful burning sensation 
in the mouth. On account of its excessive acridity 
its use is now almost entirely confined to veterinary 
medicine, although it is still occasionally mixed 
with Burgundy pitch or other substances to make 
rubefacient plasters for chronic affections of the 
joints ; and its powder, mixed with much starch or 
flour, has been employed as an errhine in chronic 
affections of the ^eyes, ears, or brain, It was 
formerly administered as an emetic and drastic 
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puigative, but is dangerously violent in its 
action. 

Euphrasy. See Eyebright. 

Euphrates (Pers. Ufratu, Heb. Phmt, Syr. 
Ephrat, Arab. Fur at ) is the largest river in Western 
Asia, and, with the Tigris, forms the most impoit- 
ant river-system of that part of the Continent. 
It has its souice in the heart of Armenia in 
two branches — the Kara-Su (270 miles) and the 
Murad (300 miles), of which the former rises a few 
miles NE. of Erzerum, and the latter over 130 
miles to the east, near Lake Van — uniting in about 
39® N. lat. and 39® E. long., close to Keban Maadin 
( 2604 feet above the sea). From here the united 
stream flows in a general southerly direction, and 
breaks through the Taums in a succession _ of 
rapids and cataracts for about 40 miles, emerging 
at Sumeysdt (the ancient Samosata)^ and passing 
Bir, at which point it is 100 miles distant from 
the nearest shore of the Mediterranean. Flowing 
south, it separates for a considerable distance 
Mesopotamia from Syria and the deserts of Syrian 
Arabia ; then curving to the south-east, it flows on 
to Kurna, where it is joined by the waters of the 
Tigris ; and the joint river, taking the name of the 
Shat-el-Arab, empties itself by several arms (only 
one of which is navigable by large vessels) into the 
Persian Gulf, 60 miles below Basra, after a course 
of fully 1700 miles. The principal of its few 
tributaries after leaving the mountains are the 
Sajur on the right, and the Balik-su and Khabiir 
on the left bank, besides the Persian liver Kanin, 
which enters the estuary at Mohammera. The 
chief towns now on its banks are Sumeysdt, Bir, 
Ana, Hit, and Hilla, Basra lying really on a creek 
a short distance from the main stream ; the river 
between Ana and Hit is studded with islands, 
many of them inhabited. The Euphiates is more 
•or less navigable for light craft as far as Hit, and 
farther while the river is in flood (April to August). 
In ancient times, when canals and embankments 
regulated the river’s inundations, these exercised 
the same beneficial effect over a fertile and populous 
country as those of the Nile on Egypt ; but barely 
a hiindiedth of the old system is maintained to-day. 
Numerous remains of ancient cities are still to be 
traced near the banks, such as the famous site of 
Babylon, and theBirs Nimriid ( see Babylonia ). In 
1908 Sii William Willcocks submitted to theTuiddsh 
government a scheme for irrigating some 3,000,000 
acres in Mesopotamia, at a cost of £7,410,000, >vith 
every prospect of a highly lemunerative return — 
to make another Egypt of Mesopotamia. In 1911 
the government approved a much less extensive 
scheme, which would, however, restore fertility 
to a large area in the Euphrates Valley. It in- 
cluded the damming up of the head of the Euphrates 
canal, into which the main current of the liver 
had for many years been diverted, with disastrous 
consequences for agriculture on the banks of the 
river and for such navigation by small craft and 
rafts as ivas formerly practicable. 

It used to be debated which of the two ancient 
trade-routes to India — that by Suez, or the othei 
by way of Scanderoon and down the Euphrates 
Valley — was to he preferred. Captain (afterwards 
General) F. R. Chesney, having, in 1831, descended 
the Euphrates, maintained that this was the 
shortest possible route to Bombay, with less open 
sea than any other, and that the country it would 
open ouU was rich in natural products. In 1835-36, 
with government support, Chesney conducted an 
expedition thither, which launched two iron 
steamers at Birejik, and though the channel was 
difficult, one steamer reached the mouth of the 
river, the other being lost in a violent storm. In 
1856 he laid down a practicable route for a railway 


by which the distance from England to Karachi 
was to be 1000 miles shorter than by the Suez 
route. Another scheme for a railway in 1862 also 
collapsed. In 1909-5 Sir W. Willcocks planned a 
railway from the Mediteiranean by way of Dam- 
ascus or Homs to Tadmor, thence to Hit, and so 
by the Euphrates Valley to Bagdad. The Bagdad 
railway, built under German auspices, which in 
the first decades of the 20th century became the 
key of the Nearer Eastern Question, is partly a 
Euphrates Valley line. In passing from Adana to 
Mosul on the Tigris it crosses the Euphiates at 
Jerablus, and runs for a long way across the 
Euphrates basin. From Mosul it passes by the 
Tigris Valley to Bagdad. The continuation from 
Bagdad to the Persian Gulf, with its branch to 
the Persian fiontier at Klianakin, was a thorny 
political problem until the Eastern Question (q v. ) 
resolved itself into the Great War. Beyond Bagdad 
it leturns to the Euphrates, and proceeds by 
Hilleh (with a branch to Kerbela) and Samawa 
to Basra. In 1919 the British authorities took 
over the administration of the railway. 

Euphro'syiie (i-e. ‘the joyous one’), one of 
the Graces (q.v.). 

Eliphllisin 9 a term used in English literature 
to denote an affected and bombastic style of lan- 
guage, fashionable for a short period at the court of 
Queen Elizabeth and in the literature of the time. 
The word was formed from the title of the hook 
which brought the style into vogue, the Eupkues of 
John Lyly (q.v.). Euphuism is usually taken to 
have been an exaggeration of the prevailing Italian 
taste ; but Dr Landmann ( Der Eujmuismm, Giessen, 
1881 ) has sought to prove that tire peculiarities of 
Lyly’s style are directly to he traced to Antonio 
de Guevara (1490-1545), Spanish court preacher, 
historiographer, bishop, and moralist. His chief 
work was an historical romance, based on the life 
and the meditations of Marcus Aurelius, one Eng- 
lish translation of which by Lord Berners appeared 
in 1531, another by North (as The Dial of Princes) 
in 1558-67. Euphuism has even been called G m- 
'oansm. In Holofernes in Love's Labour's Lost, 
and iu Sir Piercy Shafton in tire Monastery^ Eu- 
phuism is caricatured. See Underhill’s Spanish , 
Literature in the England of the Tudors (1900), | 

but especially Feuillerat’s John Lyly (1910). 

Eu'poda, a section of vegetarian beetles in the 
Tetramerous division. The gorgeous Kangaroo- ! 
beetles of tropical Asia and Africa, the Donacem i 
on water-plants, Crioceiis on lilies, asparagus, &:c. 
are examples. Comparatively few are British. 

Eurasians is a convenient tei-m for the offspring 
of Europeans and Asiatics, and is chiefly used in 
India of the children by European fathers of Hindu 
mothers and their descendants. They prefer to be 
called Anglo-Indians. The term Eurasian is also 
used in geography for facts true of Europe and 
Asia (Eurasia) taken as one continent, for the 
races common to both continents, or specifically for 
the primitive Aryan peoples. 

£ure 9 a department of Normandy, immediately " 
south of the department of Seine - Inf^rieure, 
contains an area of 2290 sq. nr. Pop. (1881) 
364,291; (1921) 303,159; the decrease has gone 
on steadily since 1846 (423,247), small families, 
often limited to one child, prevailing among all 
classes. The surface is generally level ; the highest 
point reaches only 790 feet. The principal river is 
the Seine. The Eure, from which this d^artment 
derives its name, and the Rille, both aflfluents of 
the Seine, are the only other important rivers ; the 
Eure, which rises in the department of Oine, has a I 
course of 141 miles, and is navigable for 54 uriles. I 
The climate is mild, moist, and foggy. Along the 
Seine the soil is in some parts sandy, stony, and 
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barren, but the greater pait is veiy fertile. The 
cliiof iiatuial products are corn, hemp, flax, 
vegetables, and fuiit, parfciculaily ap])le& and 
peais, from which large quantities of cider and 
perry aie made. The breeding of cattle, lioises, 
and 'sheep is favouied by extensive meadows and 
pasture- lands Iron is found in considerable 
quantities. There are extensive iron and coppei 
works and pin -manufactories. Cotton goods, cloth, 
linen, paper, and beet-sugar also aie manufactured. 
The department is divided into five arrondisse- 
ments-^lvieux, Louviers, Les AnMys, Bernay, 
and Pont-Audenier. The capital is Evreux. 

Eure- et- Loir, a department of Fiance, to 
the south of the preceding, with an aiea of 2260 
sq. m. Pop. ( 1872 ) 282,622 ; ( 1921 ) 251 ,255. It is 
wateied mainly by the Euie in the noilli, and tlie 
Loir in the south. It is in general level, the east 
and south being occupied by high and extensive 
flats ; while in the w^est the scenery is finely varied 
by wooded hills and valleys. The soil is fertile, and 
good crops of wheat and oats are raised, besides 
considerable quantities of vegetables and fiuit ; 
cider is prepared, and some wine. Stock-raising 
also is 01 importance, and iron and a few othei 
minerals are worked. The rivers, though not 
navigable, furnish valuable water-power for the 
numerous mills on their hanks ; besides foundries, 
there are manufactories of beet-root sugar, cotton, 
wool, silk, paper, hoots, and hats. The department 
is divided into the four arrondissements of Chartres, 
Ch^lteaudun, Dreux, and Nogent-le-Rotrou, with 
the town of Chartres for capital. 

Eureka, (l) a port and capital of Humboldt 
county, California, on Humboldt Bay, chiefly 
noteworthy for its mild, equable climate. It has 
several lumber-mills, and exports great quantities 
of led wood lumber fiom the giant foies Is around. 
Pop. 13,000.— (2) A mining- town, capital of Eureka 
county, Nevada, 90 miles by rail S. of the Palisades 
station on the Central Pacific Railroad. Heie are 
gold, silver, and lead mines. Pop. 700. 

Euripides, the latest of the three great Greek 
tragedians, was born at the time when the Persian 
attack upon the freedom of Gieece was being 
repelled in a series of glorious victoiies; and this 
fact is expressed in the story that he was boin 
480 B.C. at Salainis, whither the Athenians had 
fled, and where the Persian fleet was defeated 
in that year. The first half of his life coincided 
with the growth of the Athenian empire, the 
second Avith its decline. JEschylus, the first of 
the three tragedians, a man of forty when Euri- 
pides Avas born, probably had died before Euripides 
produced his first play — at Avhich time Sophocles 
had already been tiairteen years before the public, 
and Aristophanes, the comedian, who was to be 
the constant opponent of Euripides, was not yet 
horn, Euripides was the son of wealthy parents, 
who probably had made their fortune by trade, for 
Aristophanes (AcA. 478, Man, 840) banters him on 
the subject Avith jests which Avould have been 
pointless had they not contained some truth. Tradi- 
tion says that his father intended him to compete 
in the national athletic festivals of Greece; and 
this may account for Eurmides’ pronounced dislike 
of athletes (Fragt. 284). He then took to painting, 
but, like Th6ophile Gautier, abandoned it for 
literature ; and he has indeed the painter’s eye for 
an effective situation. Tradition represents him as 
the friend of Socrates, and the pupil of Prodicus, 
Protagoras, and Anaxagoras ; and^ he does more 
than once reproduce in his plays Anaxagoras’ 
doctrine of the origin of all things from the wedlock 
of Eai*th and (cf. Fraff. 836, 890, 935 : Ar. Ban, 
892 ). He is said to have been married twice, and to 
have had three sons. Scandal has been busy with 


his wives, but there can be no truth in it, otherw ise 
we should have heard of it from Aristopliane'^ ; and 
his reputation as a woman-hater is not confirmed 
by an impartial study of his plays. Hoav many 
diamas he wrote we do not know, but the names 
and some fragments of about eighty aie known 
to ns, and of these eighty we possess eighteen com- 
plete. He won the tiagic prize only five times, and 
he died 406 B.C. at the couit of Archelaus, king of 
Macedonia. His habits Aveie those of the scholar 
and the recluse. He Avas one of the first and the 
few piivate persons in Gieece to possess a library 
(cf- Hipp, 452, 954; Iph, A. 798; Ale. 962; Frag, 
629; Ar. Ban. 943, 1403). He took no such part in 
public life as did ^scliylus and even Sophocles. In 
politics he was a moderate, approving of democracy 
{Frag. 628), but not of demagogues {Eec. 132, 254). 
His vieAVS of life on the whole weie pessimistic *. 
he did not share Aristophanes’ romantic illusions 
as to the past, and the contemplation of the future 
could bring no comfort in an age AA’^hen the doctrine 
of progress had not as yet been formulated. The 
immoralities of the accepted mythology shocked 
him as well as other thinkers ; but his philosophy 
sufficed neither to shake off the old religion nor to 
reconcile him to it. The names and probable order 
of the surviving plays are : Alcestzs, Medea, Htppo- 
lyttts, Hecuba, Andromache, Siipplices, Heraclidcp, 
Troades, Helena, Phcenissce, Orestes; the Bacchce 
and Iphigema %n Aulis were put on the Athenian 
stage onlj’- after the author’s death ; and it is un- 
ceitain to Avhat period belonged the Ion, Hercules 
Furens, Iplugenia in Tauris, Electra, and Cyclops, 
whilst it IS doubtful whether the Bhesus is genuine. 
Whereas the characters in the plays of iEschylus 
and Sophocles had been heroic in their proportions 
and greater than life, Euripides set to avoiIc to be 
human. And in this we have the secret both of his 
success and of his failure : of his failure, because he 
made the mistake of imagining human life to be the 
same thing as everyday life ; of his success, because 
in his treatment of everyday motives and emotions he 
was, ‘with his droppings of Avarm tears,’ the ‘most 
tragic of tlie poets.’ His skill as a plavAvright is 
of the highest order ; he can construct plots which 
are exciting beyond anything attempted by his 
predecessors, and he has an unen-ing instinct for a 
‘situation.’ But he has all the unscmpulousness 
of the practical playwright : in his consuming desire 
to get on to the situation as rapidly as possible, 
and to bring the curtain down sharp on it, 1 e 
substitutes a bald prologue for a proper exposition,, 
and, instead of working out the denouement, makes 
a Beus ex machind cut the knot of the situation. 
For the sake of the same all-important considera- 
tion he will sacrifice consistency in character-di aw- 
ing, and transgress all the hounds of artistic self- 
restraint. His popularity increased, indeed we 
might almost say began, after his death ; his plays 
were ‘ revived ’ on the stage more frequently than 
those of ..dEschylus or Sophocles ; they fill a much 
larger place in the mind of Aristotle, as appears 
from his Poetics, than those of the other tAvo 
tragedians ; and the number of liis plays that have 
surArived m neater than both theirs put together. 
And Euripides was a favourite with Theocritus, 
Virgil, Ovid, Horace, Milton, and Browning 

Notable critics of the text were Person (1797), Elms- 
ley (1813), G- Hermann (1838), Badham (1851), Weil 
(1890). There are complete texts by Dindorf (1870), 
Barohbqff, Paley, Nanck, and Murray, Murray’s poetic 
translations of many of the plays have been acted. 
A. S. Way’s verse - translation of the whole* (3 vols. 
1894-98 ) are also admii able. Yerrall, in Euripides the 
Nationalist (1895), asserts that Euripides "wrote liis plays 
deliberately (though not explicitly) to make the gods 
ridiculous and undermine popular faith m miracles. See 
also Norwood, Riddle of the Bacchae (1908), Verrall, The 
Bacchants ( 1911 ), Murray, EuHpides and his Age ( 1913)* 
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Eurrpus* See Chalcis, Eubcea. 

Eurocly doil» in the Authorised V ersion, follow- 
ing the ordinary Greek text, was the tempestuous 
wind by which St PauPs ship was wrecked ( Acts, 
xxvii. 14 ). The revised translation, takingtheGreek 
reading eicrahyloriy has Eiiraqidlo^ ‘ a north-easter.’ 
This is 'sometimes identified with the Boia (q.v.). 

Euro'pay the daughter of the Phoenician king 
Agenor, whom Zeus, in the form of a bull, bore off 
to Crete, wheie she became the mother of Minos, 
Rhadamanthus, and Sarpedoii. 

Europe is historically and politically by far the 
most important of the five great divisions of the 
world, though Asia vastly exceeds it in population. 
Geographically it should be legarded rather as 
a peninsula of Asia, or as a portion of the great 
joint Eurasian continent; in regard to physical 
geography, fauna, and flora, it is difficult to draw 
a sharp line between Europe and Asia. On three 
sides Europe is bounded by sea-;-north by the 
Arctic pcean, west by the Atlantic, south by the 
Mediterranean, Sea of Marmora, and Black" Sea. 
But on the east the Urals, Ural River, and Cas- 
pian, though commonly assumed as the boundary 
towards Asia, do not mark a precise limit in respect 
of climate, floia, fauna, or physical conditions 
generally (see this discussed at Asia) ; and actually 
the governments of Perm and Orenburg in Russia 
in Europe extend far beyond the Urals. Between 
the Caspian and the Black Sea, the ridge of the Cau- 
casus seems a convenient dividing line between 
Europe and Asia, but the Manytch depression is 
really, from the geographical point of view, a more 
correct boundary; physically the whole of the 
Caucasus region is part of Asia (q.v.). It is more 
carious that North Africa and South Europe are 
very closely related in many respects, geological and 
biological. It has even been said that the moun- 
tains of Auvergne divide northern France more 
sharply from Provence than the Mediterranean 
does southern Provence from Morocco and Algeria. 
But in cuiient usage Europe is bounded on tln*ee 
sides by sea, and elsewhere by the Kara River, the 
Ural Mountains, Ural River, the Caspian, and the 
Caucasus. 

Various etymologies have been proposed for the 
name Europe. The old mythological one was that 
it was named from Europa (q.v.) — why, was not 
very clear. Another was that it c<ame from Eurus, 
the south-east wind. A tliiid, given by Hermann, 
notes that the name is first applied, not to the whole 
continent, but ( in the Homeric Hymn to Apollo ) to 
the mainland of Thrace, as distinguished from the 
Peloponnesus and the Greek islands, and suggests 
that Europe therefore means Broad Land {eurus 
dps, ‘broad face’). Of late the tendency is to 
assume that the name was first riven by Phoenician 
traders, and is from the word ErebK, ‘ darkness ’ — 
i.e. the land of sunset, of the west. The area to 
which the name of Europe was applied grew with 
the extension of Greek geographical knowledge. 

Europe has a total length from Cape ^t Vincent 
on the south-west to the mouth of the Kara River 
on the north-east of 3400 miles ; and from North 
Cape in Norway to Cape Matapan, the southern- 
most point of Greece, a total breadth of 2400 
miles. The continent of Europe, irrespective of 
islands, lies within 36® 20' — 71® 10' N. lat., and 9® 
30' W. — 66® 30' E. long. Its area is estimated 
at 3,800,000 sq. m., being about a third of that of 
Africa, a fourtli of that of America, and a fifth of 
that of Asia. It does not greatly exceed the total 
area of the United States. Its indented coast-line 
is more extensive in proportion to its size than that 
of any other great natural division of the globe, 
and is estimated to measure little less than 60,000 
miles. This is caused by its gi*eat irregularity, 
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and tile number of deep inlets and gulfs which 
penetrate its surface. It has a population of 
about 400,000,000, which gives an average of about 
107 for every square mile. 

The body of the Euiopean continent divides itself 
naturally into two gieat portions — the great plain 
in the north-east, and the highlands from near the 
centie towards the south-west, the mountainous 
peninsula of Scandinavia lying apai*t from either. 
(See the accompanying physical map of Europe.) 
The plain occupies about two-thirds (2,500,000 sq. 
m. ) of the entire extent of the continent. It reaches 
from the eastern boundary of Europe, noith to the 
shores of the Aictic Ocean, south to the Caucasus 
and the Black Sea, and westward over the whole 
extent of the continent; gradually, however, be- 
coming narrower towards the west. In shape 
this plain resembles a triangle ; its base rests on the 
eastern boundary, and it may be said to reach its 
apex on the shores of Holland. It separates the 
two mountain-systems of Europe — the Scandi- 
navian system (highest summit 7566 feet) on the 
north, and on the south the system of southern 
Europe. The mass of the Alps, covering an area of 
nearly 100,000 sq. m. , forms the centre of the moun- 
tain-system of southern and western Europe, and 
stretches down on four sides towards France, Ger- 
many, Hungary, and Italy ; the highest summit 
being 15,732 leet. The other chief mountain- 
masses are the Carpathians (8343 feet) the Bal- 
kans (9750), the Apennines (9574), the Pyrenees 
(11,170), and the Sierra Nevada (11,660), and in 
Sicily, Etna (10,758). The highest inhabited spot 
in Eui’ope is, since 1882, the observatory on Etna 
(9075 feet), nearly 1000 feet higher than the hospice 
of the Great St Bernard. See Alps, APENNINES, 
Balkan, Carpathians, Pyrenees, &e. 

Europe is surrounded by water on three sides. 
The "Wnite Sea comes in from the Arctic Ocean ; 
the German Ocean and the Mediterranean from the 
Atlantic. The most important peninsulas are in 
the north Scandinavia, and in the south the Crimea, 
the Balkan peninsula (with Greece), Italy, and Spain. 
With the exception of Iceland, the islands cluster 
closely round the mainland, tlie chief being Great 
Britain, Ireland, Iceland, Nova Zembla, Sardinia, 
(jorsica, Sicily, and Crete (Candia). The lakes of 
Europe are small as compared with those of Africa 
or America, the largest being Ladoga and Onega in 
Russia, and Wener in Sweden. The Volga (2400 
miles), the Danube (1740), the Don (1125), the 
Kama (1050), the Petchora (1000), the Ural (800), 
and the Rhine (760) are the largest rivers of 
Euiope. 

The details of the geography of E^ope are given 
under the names of its several political divisions, 
and of its lakes, rivei-s, and mountains. 

Geology .— oldest rocks of Europe— viz. the 
Archsean and Palaeozoic — occupy the most con- 
tinuous area in the northern part of the continent. 
Thus, they extend over all the Scandinavian 
peninsula, Finland, and a considerable portion of 
northern Russia. In western Eui-qpe they are 
likewise well developed, as in the British Islands, 
which (if we except the midlands, and the eastern 
and south-eastern parts of England ) may be said to 
be mainly composed of Archsean and Palaeozoic 
rocks. Similar rocks cover extensive areas ^ in 
Brittany, in central France, and in the Ibeiian 
peninsula. In central Europe they occur for the 
most part in sporadic areas of limited extent, which 
upon a geological map look like islands surrounded 
by younger strata than themselves. One of the 
largest of those areas is that which stretches from 
the north of France through the Ardennes and 
southern Belgium into Rheinland, Westphalia, 
and Nassau. Another considerable tract occupies 
most of Bohemia, and smaller areas are met 
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with in most of the mountain -ranges of Ger- 
many and central Eni ope. Archsean and Palaeozoic 
rocks likewise appear to form the nuclei of the 
Pyrenees, the Alps, and the Caucasus, while 
the Ural range is exclusively composed of such 
rocks. In the Tuaritime regions of the Mediter- 
ranean, crystalline schists and Palaeozoic strata are 
sparingly met with, as in southern and eastern 
♦Spain, in Sardinia, and Corsica. Considerable 
tracts of schistose rocks, howevei, extend tliiougli 
tlie Balkan peninsula, and appear in many of the 
islands of the JEgean, in southern Greece, southern 
Italy, &c. Having mentioned the main areas at 
which these oldest rocks appear at the surface, it is 
not necessary to refer to the distribution of the 
Mesozoic and Cainozoic strata, save in the most 
general terms. They are confined chiefly to the 
low grounds of the continent, although now and 
again, as in the Pyrenees, the Alps, and the 
Caucasus, they rise to great elevations. It may 
be added also that they enter into the composition 
of not a few other hilly regions, such as the Car- 
pathians, the Apennines, the high grounds of Heize- 
govina, Albania, &c. Accumulations of Pleistocene 
and Recent age are met with alike in mountainous 
and lowland regions. They are developed most 
continuously in the low grounds of central Europe 
— extending from the borders of the North Sea 
across Germany far into Russia. They likewise 
form enormous tracts of flat land bordering on the 
Black Sea, the Sea of Azov, and the Caspian. The 
alluvial lands through which the great rivers of 
Europe flow belong to the same division of geo- 
logical time, while the glacial deposits which form 
the under-soils throughout a large part of ^ northern 
Europe, and which reappear in the mountain-valleys 
of more southern regions, are all likewise included 
amongst Pleistocene and Recent accumulations. 

Geologists are not yet agreed as to the origin' of 
the Archsean rocks, and it is altogether premature, 
therefore, to speculate upon the physical conditions 
of Europe at the period of their formation. They 
consist chiefly of metamorphic rocks, some of which 
can be proved to have been originally eruptive, 
some volcanic, and others, again, sedimentary. 

Leaving the Archsean, we find that the next 
oldest stiata are those which were accumulated 
during the Cambrian period, to which succeeded 
the SHurian, the Devonian and Old Red Sandstone, 
the Carboniferous, and the Permian periods— all 
represented by great thicknesses of strata, which 
overspread wide regions. 

Now, at the beginning of the Cambrian period, 
we have evidence to show that the primeval iidge 
which was subsequently to become the continent of 
Europe was still largely under water, the diy land 
being massed chiefly in the north. At that distant 
date a broad land-surface extended from the Outer 
Hebrides north-eastwards through Scandinavia, 
Einland, and northern Russia. How much farther 
north and north-west of the present limits of Europe 
that ancient land may have spread we cannot tell, 
but it probably occupied wide regions which are 
now submerged in the shallow waters of the Arctic 
Ocean, In the north of Scotland a large inland sea 
or lake existed in Cambrian times, and there is 
some evidence to suggest that similar lacustrine 
•conditions may have obtained in the Welsh area at 
the beginning of the period. South of the northern 
land lay a shallow sea covering all middle and 
southern Europe. That sea, however, was dotted 
here and there with a few islands of Archsean 
Tocks, occupymg the site of what are now some of 
the hills of middle Germany, such as the Riesenge- 
birge, the Erzgebirge, the Fichtelgebirge, &c., and 
possibly some of the Archsean districts of France 
.and the Iberian peninsula. 

. The succeeding period was one of eminently 


marine conditions, the wide distribution of Silurian 
strata showing that, during the accumulation of 
these, enormous tracts of the present continent of 
Europe weie overflowed by the sea. None of these 
deposits, however, is of truly oceanic origin. They 
appear for the most part to have been laid down 
in shallow seas, which here and there may have 
been moderately deep. During the formation of 
the Lower Silurian the whole of the British area, 
with the exception perhaps of some of the Archaean 
tracts of the north-west, seems to have been under 
water. The submergence had commenced in Cam- 
brian times, and was continued up to the close of 
the Lower Silurian period. Duiing this long-con- 
tinued period of submergence volcanic activity 
manifested itself at vaiious points — Great Britain 
and Ireland being represented at that time by 
groups of volcanic islands, scattered over the 
site of what is now Wales, and extending \vest- 
ward into the Irish region, and northward into 
the districts of Cumheriand and south Ayrshire. 
Towards the close of the Lower Silurian period 
considerable earth-movements took place', which 
had the effect of increasing the amount of dry land, 
the most continuous mass or masses of which still 
occupied the northern and noith- western part of 
the continent. In the beginning of Upper Silurian 
times a broad sea covered the major portion of 
middle and probably all southern Europe. Numer- 
ous islands, however, would seem to have existed 
in such regions as Wales, the various tracts of 
older Palseozoic and Archsean rocks of south Ger- 
many, &c. Many of these islands were partially, 
and some^ entirely, submerged before the close of 
Silurian times. 

The next great period — that, namely, which 
witnessed the accumulation of the Devonian and 
Old Red Sandstone strata — was in some respects 
strongly contrasted to the preceding period. The 
Silurian rocks, as already mentioned, are eminently 
maiine. The Old Red Sandstones, on the other 
hand, appear to have been accumulated chiefly 
in great lakes or inland seas, and they betoken 
therefore the former existence of extensive lands, 
while the contemporaneous Devonian strata aie of 
marine origin. Towards the close of the Upper 
Silurian period, then, we know that considerable 
upheavals ensued in western and north-western 
Europe, and wide stretches of the Silurian sea- 
bottom were converted into dry land. The geo- 
graphical distribution of the Devonian in Europe, 
and the relation of that system to the Silurian, 
show that the Devonian sea did not cover so broad 
an expanse as that of the Upper Silurian. The sea 
had shallowed, and the area of dry land had in- 
creased, when the Devonian strata began to accumu- 
late. In trying to realise the conditions that 
obtained during the formation of the Devonian 
and Old Red S^andstone, we may picture to our- 
selves a time when the Atlantic extended eastwards 
over the south of England and the north-e$ist of 
France, and occupied the major portion of central 
Europe, sweeping north-east into Russia, and how 
much farther we cannot tell. North of that sea 
stretched a wide land-surface, in the hollows of 
which lay great lakes or inland seas, wliich seem 
now and again to have had communication with 
the ouen ocean. It was in these lakes that the 
Old Red Sandstone was accumulated, while the 
Devonian or marine rocks were formed in the wide 
waters lying to the south. Submarine volcanoes 
were active at that time in Germany ; and similarly 
in Scotland numerous volcanoes existed, such as 
those of the Sidlaw Hills and the Cheviots. 

The Carboniferous system contains the record of 
a long and complex series of geographical changes, 
but the chief points of importance in the present 
rapid review may be very briefly summed up. In 
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the earlier part of the period marine conditions 
prevailed. Thus, we find evidence to show that 
the sea extended farther north than it did during 
the preceding Devonian period. During the forma- 
tion of the mountain-limestone, a degp sea covered 
the major portion of Ireland and England, but 
shallowed off as it entered the Scottish area. A 
few rocky islets were all that represented Ireland 
and England at that time. Passing eastwards, the 
Carboniferous sea appears to have covered the low 
grounds of middle Europe and enormous tracts in 
Russia. The deepest part of the sea lay over 
the Anglo-Hibernian and Franco-Belgian areas; 
towards the east it became shallower. Probably 
the same sea swept over all southern Europe, but 
many islands may have diversified its surface, as in 
Biittany and central Prance, in Spain and Poitugal, 
and in tiie various areas of older Palaeozoic and 
Archaean rocks in central and south-east Europe. 
In the later stages of the Carboniferous period, the 
limits of the sea were much circumscribed, and 
wide continental conditions supervened. Enormous 
marshes, jungles, and forests now overspread the 
newly-formed lands. Another feature ot the Car- 
boniferous was the great number of volcanoes — 
submarine and subaerial — ^which were particularly 
abundant in Scotland, especially during the earlier 
st^es of the period. 

The rocks of the Permian period seem to have 
been deposited chiefly in closed basins. When, 
owing to the movement of elevation or upheaval 
which took place in late Carboniferous times, the 
carboniferous limestone sea had been drained 
away from extensive areas in central Europe, wide 
stretches of sea still covered certain considerable 
tracts. These, however, as time went on, were 
eventually cut off from the main ocean and con- 
verted into great salt lakes. Such inland seas 
overspread much of the low-lying tracts of Britain 
and middle Germany, and they also extended over 
a broad space in the north-east of Russia. It was 
in these seas that the Permian strata were accumu- 
lated. The period, it may be added, was marked 
by the reappearance of volcanic action in Scotland 
and Germany. 

So far, then, as our present knowledge goes, 
that part of the European continent which was the 
earliest to be evolved lay towards the north-west 
and north. All through the Palaeozoic era a land- 
surface would seem to have endured in that direc- 
tion — a land-surface from the denudation or wear- 
ing down of which the marine sedimentary fornaa- 
tions of the bordering regions were derived. But, 
when we reflect on the great thickness and hori- 
zontal extent of those sediments, we can hardly 
doubt that the primeval land must have had a 
much wider range towards the north and north- 
west than is the case with modem Europe. The 
lands from which the older Palaeozoic marine sedi- 
ments of the British Islands and Scandinavia Avere 
obtained must, for the most part, be now sub- 
merged. In later Palaeozoic times land began to 
extend in the Spanish peninsula, northern France, 
and middle Europe, the denudation of which 
doubtless furnished, materials for the elaboration 
of the contemporaneous strata of those regions. 
Southern Europe is so largely composed of Meso- 
zoic and Cainozoic rocks that we can s«ay very 
little as to the condition of that area in Palaeozoic 
times, but the probabilities are that it continued 
for the most part under maiine conditions. In few 
words, then, we may conclude that, while after 
Archaean times dry land prevailed in the north 
and north-west, marine conditions predominated 
farther south. Ever and anon, however, the sea 
vanished from wide regions in central Europe, and 
was replaced by terrestrial and lacustrine con- 
ditions. Further, as none of the Palaeozoic marine 


strata indicates a deep ocean, but all consist for 
the most part of accumulations formed at moder- 
ate depths, it follows that there must have been 
general subsidence of our area to allow of their 
successive deposition — a subsidence, however, 
Avhich was frequently interrupted by long pauses, 
and sometimes by movements in the opposite 
direction. 

The first period of the Mesozoic era — viz. the 
Tiiassic — was characteiised by much the same 
kind of conditions as obtained towards the close 
of Palaeozoic times. A large inland sea then 
covered a considerable portion of England, and 
seems to have extended north into the south of 
Scotland, and across the area of the Irish Sea into 
the north-east of Ireland. Another inland sea 
extended westward from the Thuringerwald across 
the Vosges into France, and stretched northAvards 
from the confines of Switzerland over what are 
now the Ioav grounds of Holland and northern 
Germany. In this ancient sea the Harz Moun- 
tains formed a rocky island. While ten'estiial 
and lacustrine conditions thus obtained in central 
and northern Europe, an open sea existed in the 
more southerly regions of the continent. ToAvaids 
the close of tlie period submergence ensued in the 
English and German areas, and the salt lakes 
became connected with the open sea. 

During the Jurassic period the legions now occu- 
pied in Britain and Ireland by the older rocks 
appear to have been chiefly diy land. Scotland 
and Ireland, for the most part, stood above the 
sea-level, Avhile nearly all England was under 
water — the hills of Cumberland and Westmor- 
land, the Pennine chain, Wales, the heights of 
Devon and Cornwall, and a ridge of Palseozoie 
rocks Avhich underlies London being the chief 
lands in south Britain. The same sea oveifloAved 
an extensive portion of what is now the continent. 
The older rocks in the north-west and north-east 
of France, and the central plateau of the same 
country, formed dry land; all the rest of that 
countrv^ was submerged. In like manner the sea 
covered much of eastern Spain. In middle Europe 
it overflowed nearly all the low grounds of north 
Germany, and extended far east into the heart of 
Russia. It occupied the site of the Jura Moun- 
tains, and passed eastward into Bohemia, while 
on the soutn side of the Alps it spread over a 
large part of Italy, extending eastwards so as to 
submerge a bioad area in Austria, Hungary, and 
the Balkan peninsula. Thus the noithern lati- 
tudes of Europe continued to be the site of the 
chief land-masses, what are now the central and 
southern portions of the continent being a great 
archipelago with numerous islands, large and 
small. 

The Jurassic rocks, attaining as they do a thick- 
ness of several thousand feet, point to very con- 
siderable subsidence. The movement, however, 
Avas not continuous, but ever and anon was inter- 
rupted by pauses. Taken as a whole, the strata 
appear to liave accumulated in a comparatively 
shallow sea, Avhich, however, Avas sufficiently deep 
in places to allow of the growth, in clear Avater, 
of coral reefs. 

Towards the close of the Jurassic period a move- 
ment of elevation ensued, which caused the sea to 
retreat from wide areas, and thus, Avhen the Cre- 
taceous period began, the British region was chiefly 
dry land. Middle Europe Avould seem also to have 
participated in this upward movement. Eventu- 
ally, however, subsidence again ensued. Most of 
what are now the low grounds of Britain were 
submerged, the sea stretching eastwards over a 
vast region in middle Europe, as far as the slopes 
of the Urals. The deepest part of this sea, how- 
ever, was in the west, and lay over England and 
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aorthern France. Farther east, in what are now 
Saxony and Bohemia, the waters were shallow, 
and gradually became silted up. In the Mediter- 
ranean basin a wide open sea existed, covering 
large sections of eastern Spain and southern 
France, ovei flowing the site of the Jura Moun- 
tains, drowning most of the Alpine lands, the 
Italian peninsula, the eastern borders of the 
Adriatic, and Greece. In short, there are good 
grounds for believing that the Cretaceous Mediter- 
ranean was not only much broader than the present 
sea, but that it extended into Asia, overwhelming 
vast regions there, and communicated with the 
Indian Ocean. 

Summing up what we know of the principal 
geographical changes that took place during the 
Mesozoic era, we are impressed with the fact that, 
all through those changes, a mde land-surface 
persisted in the north and north-west of the Euro- 
pean area, 3 ust as was the case in Palaeozoic times. 
The highest gi-ounds were the Urals and the up- 
lands of Scandinavia and Britain. In middle 
Europe the Pyrenees and the Alps were as yet 
inconsiderable heights, the loftiest lands being 
those of the Harz, the Riesengebirge, and other 
regions of Palaeozoic and Archaean rocks. ^ The 
lower parts of England and the great plains of 
central Europe were sometimes submerged in the 
waters of a more or less continuous sea ; but 
ever and anon elevation ensued, and the sea was 
divided, as it were, into a series of great lakes. 
In the south of Europe a Mediterranean sea would 
appear to have endured all thiough the Mesozoic 
era — a Mediterranean of considerably greater 
extent, however, than the present. Thus we see 
that the main features of our continent were 
ah*eady clearly^ outlined before the close of the 
Cretaceous period. The continental area then, as 
now, consisted of a wide belt of high ground in 
the north, extending roughly from south-west to 
north-east; south of this, a vast stretch of low 
grounds, sweeping from west to east up to the 
foot of the Urals, and bounded on the south by an 
irregular zone of land having approximateljr the 
same trend; still farther south, the maritime 
tracts of the Mediterranean basin. During periods 
of depression the low grounds of centi-al Europe 
were invaded by the sea, the irregular zone of land 
lying immediately to the south was partially sub- 
merged, and so converted into groups of islands, 
and the Mediterranean at the same time extended 
north over many regions which are now dry land. 
It is in these two low-lymg tracts, therefore, and 
the country immediately adjoining them, that the 
Mesozoic strata of Europe are chiefly developed. 

A general movement of upheaval supervened at 
the dose of the Cretaceous period, and the sea 
which, during that period, overflowed so much of 
middle Europe had largely disappeared before the 
heginniug of Eocene times. The southern portions 
of the continent, however, were still mostly under 
water, while great bays and arms of the sea ex- 
tended northwards now and again into central 
Europe. On to the close of the Miocene period, 
indeed, southern and south-eastern Europe con- 
sisted of a series of irregular straggling islands and 
peninsulas washed by the waters of a genial sea. 
Towards the close of early Gainozoic times, the 
Alps, which had hitherto been of small importance, 
were greatly upheaved, as were also the Pyrenees 
and the Carpathians, The floor of the Eocene sea 
in the Alpine region was ridged up for many 
thousands of feet, its deposits being folded, twisted, 
invited, and metamorphosed. Another great ele- 
vation of the same area was effected after the 
Miocene period, the accumulations of that period 
now forming considerable mountains along the 
northern flanks of the Alpine chain. Notwith- 


standing these gigantic elevations in south-central 
Europe — perhaps in consequence of them— -the 
low-lying tracts of what is now southern Europe 
continued to be largely submerged, and even the 
middle regions of the continent were now and 
again occupied by broad lakes which sometimes 
communicated with the sea. In Miocene times, 
for example, an aim of the Mediterranean ex- 
tended up the Rhone valley, and stretched across 
the north of Switzerland to the basin of the 
Danube. After the elevation of the Miocene 
strata, these inland stretches of sea disappeared, 
but the Mediterranean still overflowed wider 
areas in southern Europe than it does in our day. 
Eventually, however, in late Pliocene times, the 
bed of that sea experienced considerable elevation, 
newer Pliocene strata occnrring in Sicily up to a 
height of 3000 feet at least. It was probably at 
or about that period that the Black Sea and the 
Sea of Azov retreated from the wide low grounds 
of southern Russia, and that the inland seas and 
lakes of central Euiope finally vanished. 

The Gainozoic era is distinguished in Europe for 
its volcanic phenomena. The grandest eruptions 
were those of the Eocene period. To that date be- 
long the basalts of Antrim,^ Mull, Skye, the Faeroe 
Islands, and the older series of volcanic rocks in 
Iceland. These basalts speak to us of prodigious 
fissure eruptions, when molten rock welled up 
along the lines of great cracks in the earth’s crust, 
flooding wide regions, and building up enormous 
plateaus, of which we now behold the merest frag- 
ments. The ancient volcanoes of central France, 
those of the Eifel country and many other places, 
in Germany, and the volcanic rocks of Hungary 
are all of Gainozoic age; while, in the south of 
Europe, Etna, Vesuvius, and other Italian vol- 
canoes date their origin to the later stages of the 
same great era. 

Thus before the beginning of Pleistocene times- 
all the main features of Europe had come into 
existence. Since the close of the Pliocene period 
there have been many great revolutions of climate ; 
several very considerable oscillations of the sea- 
level have taken place, and the land has been 
subjected to powerful and long-continued erosion. 
But the greater contours of the surface which 
began to appear in Paljseozoic times, and which in 
Mesozoic times were more strongly pronounced, 
had been fully evolved by the close of the Pliocene 
period. The most remarkable geographical changes 
which have taken place since then have been suc- 
cessive elevations and depressions, in consequence 
of which the area of the continent has been alter- 
nately increased and diminished. At a time well 
within the human period the British Islands have 
been united to themselves and the continent, and 
the dry land has extended north-west and north, 
so as to include Spitsbergen, the Faeroe Islands, 
and perhaps Iceland. On the other hand, the 
British Islands have been within a recent period 
largely submerged. 

The general conclusion, then, to which we are 
led by a review of the greater geographical changes 
through which the Europeau continent has passed 
is simply this — that the substructure upon which 
all the* sedimentary strata repose is oi primeval 
antiquity. The dry lands are built up of rocks 
whicn have been accumulated over the surface of 
a great wrinkle of the earth’s crust. There have 
been endless movements of elevation and depres- 
sion, causing minor deformations, as it were, of 
that wrinkle, and inducing constant changes in 
the distribution of land and water; but no part 
of the continental ridge has ever been depressed to 
an abysmal depth. The ridge has endured through 
all geological time. We can see also that the 
land has been evolved according to a definite plan* 
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Ceitain marked features begin to appear very early 
in Palaeozoic times, and become more and more 
pronounced as the ages roll on. All the countless 
oscillations of level, all the myiiad changes in tlie 
distiibution of land and water, all the earthquake 
disturbances and volcanic eruptions — ^in a woid, all 
the complex mutations to which the geological 
reeoid bears witness — have had for their end the 
completion of one grand design. 

Climate, Flora, and Fauna. — In respect of 
climate, by far the greater portion of the area of 
Europe belongs to the northern section of the 
temperate zone, though parts of Norway, Sweden, 
Finland, and Russia lie Avithin the Arctic Circle. 
The southern parts of Spain, Sicily, and Greece are 
some twelve degrees from the northern tropic. See 
Climate, Rain, Temperature. 

The natural history of Europe very much agrees 
Avith that of the corresponding latitudes of Asia. 
The natural history of the European countdes on 
the Mediterranean Sea is very similar to that of 
Asia Minor and of North iurica. The natural 
history of the more northern regions of Europe 
resembles that of the great plains of Central Asia 
and Siberia. The most northern regions have the 
strictly arctic flora and fauna common in a ^reat 
measure to all the arctic and sub-arctic regions; 
whilst the natural history of the most southern 
countries assumes a subtropical character. 

The temperature of the western and northern 
parts of Europe being raised by the Gulf Stream 
and the winds from the great mass of dry and 
desert land in Africa above what is elsewhere found 
in similar latitudes, the flora and fauna exhibit a 
corresponding character, affected, hoAvever, by the 
£reat amount of moisture deiived from the Atlantic 
Ocean, and also to a still greater degree by the 
comparative uniformity of temperature which the 
proximity^ of the ocean produces. The effect of the 
last-mentioned causes is so great that the northern 
limit of some plants is sooner reached on the shores 
of the Atlantic than in the more central parts of 
Europe, Avhere the winters are much colder, and 
the average temperature of the year is loAver. Of 
this the vine and maize are notable examples. 
Plants which require a mild winter will not grow 
in the north — and scarcely even in the centre of 
Europe — but they advance along the western coast 
under the influence of the maritime climate. Thus, 
the myrtle — although not indigenous — groAvs even 
in the south of England. Amongst plants the 
date palm, and amongst animals a species of ape, 
are found in the south of Europe (the ape only 
on the Rock of Gibraltar ) ; whilst some strictly 
Afiican birds are frequent visitants, and many 
birds — as the cuckoo, swallow, &c. — aie common 
to Europe and Africa, inhabitants in summer even 
•of very northern regions, and returning in winter to 
the Avami south. 

Of the plants now most commonly associated in 
•our thoughts with the southern countries of Europe, 
many have probably been introduced from Africa 
or from the East. This has probably been the case 
CA’-en with the myrtle, and certainly has been the 
case with the vine, the olive, the orange, lemon, 
-&C., the fig, the peach, the almond, the apricot, &c. 
Some of the most extensively cultivated fruits are 
certainly indigenous to Europe, as the apple, pear, 
plum, and cherry, although even of these the first 
improved varieties may have been introduced from 
the earlier seats of civilisation in the East- Among 
the wild animals of Europe at the present day, the 
bison is still reckoned ; and the ox existed at no 
very remote period in a tmly wild state. The 
reindeer inhabits the extreme north of Europe; 
the elk, the stag, the fallow-deer, and the roebuck 
are found in more southern regions; the ibex 
or bouqnetin exists on the high cental moun- 


tains ; two species of antelope — the chamois of the 
Alps, and the saiga of the Russian plains— connect 
the European fauna with the Asiatic and African. 
Of mammals peculiar to this part of the palsearctic 
region, the most notable are the chamois, the musk 
rat, the falloAv-deer, the civet, ichneumon, and poi- 
cupine. Of carnivorous animals, the most woi tliy 
of notice are the bear, the wolf, the fox, and the 
lynx. On this head see the article Geographical 
Distribution, and the sections on animal and 
vegetable life in the articles on the vaiious countries. 
The European seas afford valuable fisheiies, parti- 
cularly of heiring and of cod in the north, and of 
tunny, anchovy, &c. in the Mediterianean. 

Ethnology . — In very early times Europe Avas 
inhabited by races difteiing very gi eatly from any 
existing variety of man, as is proved by the 
Heidelberg or Mauer jaw and the PiltdoAvn remains 
( see Eoanthropus ). To Mousterian times belongs 
the widesmead race of Neanderthal (q.v.), probably 
without descendants at the present day. In the 
Anrignacian appear types that are not merely 
human as we understand the term, but might pass 
unnoticed among modern Europeans, if we may 
judge from their skeletons, while their ait shoAvs 
a development of mind to a very high level indeed. 
Anthropologists recognise survivals of these types 
in secluded corners of Europe. Both the Cio- 
Magnon and the Brunn-Briix or Combe Capelle 
type can be seen to-day in the Dordogne district ; 
while the ‘ negroid ’ Grimaldi is seen in the slunis 
of Mediterranean towns- The Cro-Magnon type is 
dysharmonic — long-skulled but short-faced — with 
loAv eye-sockets, very strong jaws and cheek-bones, 
and narrow nose. The name is sometimes used in 
a generalised way for types diverging someAvhat 
from that of the ‘old man of Cio-Magnon.' The 
other two races had ‘high-ridged, long, nauow 
skull, strong cheek-bones, low, broad orbits, broad 
nose;’ but Avhile the Bi unn race liad ‘ strongly marked 
glabella and brow-ridges, and moderat^y pioject- 
mg upper jaw,’ the Grimaldi had ‘Aveak glabella 
and broNV -ridges, but very strongly projecting 
upper jaw ’ ( Professor Fleure ). These Aurignacians 
may have entered Europe from Africa or Asia as 
the ice retreated. With the Neolithic civilisation, 
and to some extent a little earlier, neAV types 
appear. The broad-headed Alpine people spread 
Avestwards through the mountain regions, probably 
from Asia Minor. Long-heads continue to north 
and south of the Alpine wedge. The Alpine type, 
as seen to-day, has usually brown hair and eyes, 
pallid skin, and thickset body. It includes most 
of the French, the South Gennans, many of the 
Slavonic-speaking and Balkan peoples. The dark 
Mediterranean and the fair Nordic long -heads, 
whatever their origin — neAv- comers or modified 
descendants of the older inhabitants — meet in 
Britain, where intermediate varieties abound, either 
mixed or not yet differentiated. In addition to 
these, there are ‘ Mongolian ’ broad-heads in the 
north of Europe. Whue the general distiibution 
seems to be very much as it was in Neolithic times, 
there is much encroachment of one i ace upon another, 
and secondary races may have arisen by crossing. 

Language.— 01 about sixty languages spoken in 
Europe, the most isolated is that of the Basques 
(q.v.). Of Semitic tongues there is only Maltese, 
unless HebreAv be reckoned, which survwes in 
religious use. Finno-Tatai tongues are spoken by 
the Finns and their kindred in northern and eastern 
Europe (see Finland), by the Kalmuks, the Mag- 
yars, and the Turks. If the Caucasus be_ included 
the diversity is much greater ; otherAvise there 
remain only Indo-Germanic languages—Germanio, 
Letto-Litbuanian, Slavonic, Celtic, Italic, Albanian, 
Greek, and Gypsy. In central and south-eastern 
Europe the language-map resembles a mosaic. 
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Historical Geography , — The hisfcoiical geogiapliy 
of the parts of Europe known in the oldest times is 
treated in the ai tides Rome, Byzantine Empire, 
Greece, &c. In the articles on the various 
countries of Europe ( France, Germany, Austria, 
&c,) will be found detailed accounts of the origin and 
development of the several nations and countries ; 
or in some eases (BuROUNDY, Navarre) of 
their gradual disappearance as separate states. 


In this place it seems desiiable to give a sketch 
of some of the most notable changes in the pol- 
itical distribution and national divisions in the 
European area since the fall of the Roman empiie, 
and to indicate the outstanding features of the poli- 
tical geogiaphy of Europe at the important periods 
illustrated in the accompanying bistoiical maps 
On the death of the Emperor Theodosius (395), 
the Roman empire was finally divided into two 
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Till 1918 limited monarchy (empire), foimiiig dual monarchy 
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Limited monarchy 
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pality till 1908 ; kingdom ; extended, 1913), Bosnia-Herze- 
govina (Turkish province administered, and in 1908 

aimexec^ by Austria-Hungary), and various Austrian and 
Hungarian territories ; with additions fioiu Bulgaria, 1919 
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parts— the Latin empire, or Empire of the West, 
the capital of which was Rome ; and the Greek 
empire, or Empire of the East, the capital of which 
was Constantinople. The Latin empire consisted 
of six dioceses— Italy, Gaul, Britain, Spain, Western 
Illyricnm, and Africa ; tlie Gi'eek empive consisted 
of seven dioceses— the East, Egypt, Asia, Pontus, 
Thrace, Macedonia, and Dacia. In some of these 
dioceses may he traced the outlines of modern 
European countries. 


Beyond the pale of the oiganised society of the 
Roman world lay a great barbaric society, divided 
into two parts — the German or Teutonic half 
geographically adjoining the Western empire, 
and the Slavonic or Scythian half adjoining the 
Eastern empire. The German barbarians were 
divided into a number of tribes and nations— 
Goths, Burgundians, Alemanni, Vandals, Longo- 
bards, Franks, Angles, Saxons, &c. Farther away 
were the nomadic Alans. The Slavs, the an- 
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cebtors of the modem Russians, Poles, and ouhevs, 
had their seats still farther east, and took less 
share in the events of medieval history. In the 
destruction which preceded the resurrection of 
modern European society, it was chiefly the 
^Ye&teln or Latin half of the Roman empire that 
was involved, and the destruction was effected by 
the irruption chiefly of German nations; it is 
mainly the Germanic peoples who have created 
the modern nations of Europe. Amongst the Ger- 
manic peoples the Goths were most prominent (see 
Goths). The Gothic tribes were located, at the 
period when the movement began, in the extensive 
tract between the Vistula, the Danube, the Black 
Sea, and the Don, and were divided into Visigoths 
or Western Goths, and Ostrogoths or Eastern 
Goths. 

The determining cause of the precipitation of 
the German races on the Latin empire was, it is 
well known, the sudden invasion of Em ope (370 
A.D.) by the Turanian or Ugrian nation of the 
Huns. Their movement was perhaps ultimately 
due to the gradual desiccation of the plateaus of 
Central Asia (see Asia). Subduing the Slavonic 
region of Europe, and establishing there a Hunnish 
empire, which superseded that of its previous 
conquerors the Goths, these fearful Asiatic in- 
vaders produced a violent agitation among the 
Germanic peoples, and pressed them westward — ■ 
Goths, Vandals, Burgundians, Suevi, Alemanni, 
Franks, Angles, and Saxons, all together. The 
agitations produced in Europe by the Huns, and 
by the consequent irruptions of the Germanic 
nations, sometimes in confederacy, and sometimes 
singly, into the pro-vdiices of the Western empire, 
were protracted over a whole century. It will 
be sufficient here to mention generally that the 
diocese of Gaul was overrun chiefly by Visigoths, 
Burgundians, and Franks; Spain, by Vandals, 
Suevi, aud Visigoths ; Africa, by Vandals crossing 
over from Spain ; in Italy, successive invasions had 
left among the feeble native Italians a deposit of 
Visigoths, Vandals, Huns, &c. ; Britain, abandoned 
by its Roman garrison as early as 410, had become 
a prey to the Angles and Saxons. 

As soon as this intermixture of the two societies 
— the Roman or civilised, and the Germanic or 
barbarian — had taken place, they began to act 
upon each other. Modern society, in snort, is the 
perfected result of the incorporation of Roman 
with barbaric society; and it derives ingredients 
from both. From the barbarians were derived 
the love of personal liberty and the sense of 
individual independence. From the Romans, on 
the other hand, were derived the forms of a 
regular and long-established civilisation. But 
more efficient still, as a means of acting on the 
barbarian conquerors, was the great institute of 
the Christian Church. 

In the 6th century the Franks occupied northern 
France and part of central Germany; the West 
Goths, France south of the Loire ; Burgundians, the 
valleys of the Rhone and the Sadne and various 
adjoining territories; while the West Goths were 
dominant over most of Spain, the Suevi holding 
the rest. The Thuringians were established in 
Thuringia; the Saxons in the large territo]^ be- 
tween the Meuse in the west and the Oder in the 
east; the Danes and other Scandinavians in the 
region they still hold. The Ostrogoths held south- 
ern Europe from the Burgundian borders to the 
Danube, and the whole of Italy— which, however, 
in the latter part of the century, was occupied by 
the Lombards (see Italy). The Slavonic Czeclm 
were already in Bohemia ; and the Bulgarians were 
between the Dnieper and the Danube. 

In the latter part of the 8th century (see the fl.r3t 
of the historical maps) the Frankish empire of Charle- 


mame extended from the Ebro to the Elbe, and from 
thei^ortli Sea to Rome, the Franks having conquered 
both the Goths of France and the Burgundians. 
The Frankish empire was repeatedly divided and 
reunited ; but ultimately the two great divisions 
of Nenstria (the kingdom of the West Franks) and 
Aii&trasia (the kingdom of the East Franks — Fran- 
conia, and not at all coiiespondiiig to what was 
later known as Austria) became the nuclei of the 
kingdoms and nations of France and of Germany. 

In what is now Hungary were the Avars ; while 
to the east of the northern portion of the Franlrish 
realms was the region of Slavonia, including Bo- 
hemians, Poles, and other Slavic peoples. East of 
them again were that peculiar people the Khazari 
or Chazars (q.v.), belonging to the Finnic stock. 
Of the Gothic power in Spain nought was left but 
the little kingdom of Asturia ; the rest formed the 
Moslem sultanate of Cordova, the Mohammedans 
having established themselves in Spain in 711. 
Most of England and part of Scotland was now 
occupied by the English or A.nglo-Saxons. The 
Eastern empire had greatly shrunk. 

In the 12tli century (see Map II.) the kingdom 
of the East Franks bad become the representative 
and successor of the Western empire, and, as the 
Germanic or Holy Roman empire, extended from 
the North Sea to the States of the Church, by this 
time the dominion of the popes. In the empire 
were the dukedoms or territories of Lotharingia 
or Lon*aine, Francia, Swabia, Bavaria, Thuringia, 
Bohemia, Austria, and Burgundy (the latter lately 
an independent kingdom). In South Italy was 
tne Norman kingdom of Sicily. Henry II. of 
Anjou, king of England, was lord of Normandy* 
Anjou, Brittany, and Aquitaine or Guyenne; the 
remainder of France being the kingdom of the 
successor of the kings of the West Franks. The 
power of the English kings was more fully estab- 
lished in Guyenne than m Anjou, and (5-uyenne 
remained much longer a part of the English 
dominions in France. England had established 
her power over the eastern pait of Ireland. In 
Spain the Christian kingdoms of Leon, Castile, 
and Aragon were growing at the expense of the 
sultanate of Cordova. Poland and Russia were 
consolidated states, with heathen Prussians and 
Lithuanians for their northern neighbours. The 
Hungarians were in their present dominions; 
Bulgaria and Serbia still limited the decreasing 
Eastern empire on the north, while the latter was 
threatened on the east by the dreaded Turks. 

At the Reformation in the 16th century Charles 
V. was not merely emperor in Germany, but king 
of Spain (whence the Moslems, long confined to 
Granada, had been driven), Sardinia, Sicily, and 
Naples, and ruler of the Netherlands and of the 
county of Btirgundy. From the 16th century 
onwards, the imperial crown remained with the 
Hapsburgs. Ferdinand I., Archduke of Austria 
(and, after the abdication of his brother Charles V., 
emperor ), obtained by marriage Silesia, Bohemia, 
and Hungary (as much of it as was not Turkish)* 
These all became, like the archduchy and con- 
nected territories, hereditary domains or the House 
of Hapsburg; but while Bohemia, like the arch- 
duchy, was a fief of the empire, Hungary, with its 
dependencies, was no part of the empire at all. 
From the middle of the centui-y till near the end 
of the 17th, the Hapsburgs held the northwest part 
of Hungary; while the Turks, who had wiped out 
the Eastern empire, occnpied the rest, a pasha 
ruling at Buda. Transylvania, Moldavia, and 
Wallachia were three tributary principalities. 
Dalmatia long fluctuated between Venice and 
Hungary. At the peace of Westphalia in 1648 
(see Map III.), which closed the Thirty Years' 
War, the power of the empire was weakened. 
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while that of France had increased, part of Alsace 
being given to France. By the 15 th centniy 
France had acquired most of the territory of the 
old kingdom of Burgundy (between the Alps, the 
Sadne, and the Mediterranean). It had absorbed 
the duchy of Bur^ndy (afterwards the French 
province of Burgundy or Bourgogne) in 1477 ; but it 
was not till 1674 that France seized the county of 
Burgundy (afterwards the French province of 
Franche Comte), and Strasburg and its territory 
in 1681. Avignon had become a papal possession 
in 1348, and did not become French till 1791. The 
duchy of Savoy was becoming more and moie an 
Italian power. Spain still held the ^anish Nether- 
lands and great part of Italy. The Protestant 
Netherlands and Switzerland were^ become^ inde- 

E endent states. Sweden had acquired territories 
:om Germany, Poland, and Russia, and was one 
of the great powers. She held not merely Finland, 
but all the lands around the Gulf of Riga, includ 
ing Esthonia and Lettland (Latvia). Sweden also 
held western Pomeiania, Wismar, Bremen, and 
Verden, not as Swedish territory, but as iiefs of 
the einphe ; the ancient possessions of Denmark in 
the noithern peninsula were acquired by Sweden 
in 1658. The duchy of Prussia had become inde- 
pendent of Poland in 1647. Poland, which early 
m the 16th century had been one of the most 
poweiful states of Europe, holding under its sway 
a gieat part of Russia, now lost in power ancl 
territory, uhile Russia steadily grew. Turkey 
held part of the former dominions of the Eastern 
empiie, the Austiian princes the rest. Venice was 
the most important native Italian power, Genoa 
held Corsica till 1768. 

Before the outbreak of the French Revolution, 
Poland had ceased to exist as a state. Prussia had 
risen to greatness, and Russia had been greatly 
aggiandised. Sweden had fallen from her tempor- 
ary hegemony of northern Europe. The Spanish 
Netherlands had belonged since 1713 to the JEonse 
of Austria; French Bourbons held those parts of 
Italy that had been Spanish. The French Revolu- 
tion began a series of changes in the distribution 
of power which culminated in the extension of 
Napoleon's empire over all Germany west of the 
Rhine, and great parts of northern Germai^, the 
Netherlands, and most of Italy (see Map IV.); a 
portion being directly incorporated with the empire, 
another separately held by Napoleon himself as his 
kingdom of Italy, whilst his brother-in-law was 
king of Naples and his brother king of Spain. 
After the fail of the empire, France retired within 
her old limits ; the minor German princes consti- 
tuted their states in a loose confederation, and of 
this Austria assumed the presidency. Italy was 
parcelled out amongst numerous despotic princes, 
and the Venetian dominions became Austrian. 
The Netherlands became once more a kingdom, 
ultimately separated into Holland and Belgium. 

Later changes on the map have been the con- 
solidation of Germany as an empire, under the 
headship of Prussia, and the restitution to it of 
Alsace-Lorraine ; the retirement of Austria out of 
Germany, and her absorption of Bosnia and Herze- 
govina ; the unification of Italy as a kingdom ; the 
gradual diminution of Turkish territory by the 
independence and growth of Greece, Rumania, 
Serbia, Montenegro, Bulgaria, and Albania ; the 
separation of Norway and Sweden, and of Den- 
niaik and Iceland. The war of 1914-18 and the 
revolutions associated with it have given independ- 
ence to Czechoslovakia, Pqland, Lithuania, Lett- 
land, Esthonia, separated Austria from Hungary, 
Finland from Russia, assigned much of the territory 
of the defeated states (as Alsace-Lori-aine, North 
Schleswig, Transylvania, pait of Tyrol) to their 
neighbours, and united the Southern Slavs. 


See the historical Geography of Europe, by E. G. 
Freeman (2 vols. 1881), his General Sketch of European 
History {2dL. ed. 1876), Primer of History of Europe (1876 ), 
and Chief Points of European History (1886); .T. H. 
Dyer, History of Modern Europe, 1453-1871 (new ed. 0 
vols. 1901-7) ; C. A. Fyffe, A History of Modern Eurom 
1793-1878 (3 vols. 1884-90) ; G. P. Gooch, History of 
Modern Europe, 1878-1919 (1923); Lodge, Modern 
Europe (1886); Alison Phillips, Mode^'n Europe, the 
‘Cambridge* histories (ancient, mediseval, modem); 
and the works of Gibbon and HaUam. For Geography 
and Statistics, see Suess, Kloden, and Reclus ; Lyde, 
Continent of Europe (new ed. 1924) ; ‘Europe,’ in Stan- 
ford’s Compendium of Geography ( new ed. 1924 ct seq, ) • 
Partsch’s Central Europe (1903) ; Hogarth, The Eearer 
East (1902); Pliilippson, Das Mittehneergehiet ; the 
Almanach de Gotha and Statesman's Year Book For Eth- 
nology and Archaeology, see the works of Beddoe, Ripley, 
Sergi, DIchelette, Burkitt, Bonle, Macalister, Fleuie. 

Eurotas (mod. Iri), one of the chief rivers of 
the Peloponnesus, fiow^s south thiough Lacoiiifi, 
past Sparta to the Gulf of Gythion. Its course is 
about fifty miles in length, but it is not navigable. 

Eury'ale, a genus of Water-lilies, closely allied 
to Victoria (q.v.), but with small fioweis. Seeds 
and root-stock of E. f&rox are eaten, and the plant 
is cultivated in China. 

Eurydice. See Orpheus. 

Eurypharynx. See Pelican Fish. 

Eurypterida ( Gr. eurys, ‘ broad ’ ; pteron, ‘ a 
wing’), an extinct order of Arthropods, oelonging 
to the class Arachnida. The name was given 
because of the bioad, wing-like character ot the 
sixtli (last) pair of head appendages. The 
Eurypterida were aquatic animals, breathing by 
gills like the Xiphosura, and these two oiders aie 
sometimes grouped in a sub-class, Meiostomata, 
in distinction to the true Arachnida, such as the 
scorpions, which are teiiestrial and bieatlie by 
lungs or trachese. In their general appearance the 
eurypterids resemble living scoi pions. The number 
of segments and their arrangement into three 
regions of prosoma, mesosoma, and metasoma are 
the same. The character of the two pairs of eyes 
is similar. In both the prosoma carries six paiis of 
appendages, similar in position and geneial form. 
The leaf-like gills of the eurypterids represent the 
lung-books of the scorpions. In both groups the 
metasoma is without appendages, and ends in a 
telson or tail-spine. The body of the eurypterids 
was protected by a chitinous skeleton. 

The eurypterids are confined to rocks of Palaeozoic 
age, ranging from the Cambrian to the Peiniian. 
The only known Cambrian foim is Strahops, which 
occurs in Missouri. The order reached its maximum 
development in Upper Siluiian and Lower Old Red 
Sandstone times. Specimens of Eurypterus have 
been found in a remarkable state of preservation in 
the Silurian of the Isle of Oesel in Esthonia. The 
chitinous skeleton has undergone so little carbonisa- 
tion that the carapaces can be detached from the 
surrounding marl and examined by transmitted 
light. Some of the finest specimens of euiypterids 
have heen obtained from the Upper Silurian rocks 
of the Pentland Hills and Lanarkshire, the com- 
monest^ genera being Etvrypterus, Pterygotus, 
Slimonia, and Stylomirus, Associated with these 
is a primitive type of scorpion {Paloeoplionus) in- 
termediate in cnaracter between living scorpions 
and the extinct eurypterids. Pterygotus anglicus, 
which occurs in the Old Red Sandstone of Scotland, 
attained a length of nearly six feet, and may be 
noted as the largest known Arthropod. Eurypterus 
also occurs in the Old Red Sandstone; it is the 
chief genus in the Carboniferous, and one species 
at least lingered into Permian times. 

The earliest eurypterids were marine— they are 
always found associated with characteristic marine 
organisms ; later, they adapted themselves to live 
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in brackish or even in fiesh water conditions. 
Research has shown ^ that the Eurypterida, the 
Xipliosiira (the only living i e])resentative of which 
is Limidus, the king-cial)), and the Scoipionida 
are intimately related. Of these orders the Eury- 
terida is the most primitive, but all have probably 
escended from a common ancestor, 

Eurystheus. See Hercules. 

Eusdeiif Lawrence. See Laureate. 

Eusebius of Cfe&area, the father of ecclesias- 
tical history, was born probably in Palestine about 
264 A.D. He took the surname of Pamphili from 
his fiiend Pamphilus, Bishop of Caesarea, whom he 
faithfully attended for the two years (307-309) in 
which he suffeied imprisonment duiing the perse- 
cution of Diocletian. He then went to Tyre, and 
afterwards to Egypt, where he was himself thiown 
into prison on account of his religion. He became 
Bishop of Caesarea about 313, took a prominent 
part in the Council of Nice, and died in 340. 
Eusebius was the head of the semi-Arian or moder- 
ate party in the Council of Nice. That party was 
averse to discussing the nature of the Trinity, and 
would have preferred the language of Scripture to 
that of theology in speaking about the Godhead. 
Eusebius held that the promise of everlasting life 
was to him that helieveth on the only hegotten 
not to him that knows how He is begotten 
of the Father. He was very reluctant to accept 
the term homoovMos, devised by Athanasius to 
describe the equality of the Son with the Father, 
and retained the kindliest feelings towards Arius 
after the views of the latter were condemned (see 
Arius). His moderation and other excellent 
qualities procured him the favour of Constantine, 
who declared that he was fit to be the bishop of 
almost the whole world. Eusebius has the reputa- 
tion of being the most learned Father of the Church, 
after Origen and Jerome. His Chronicon^ a histo^ 
of the world down to 328 A.D., preserved in Latin 
by Jerome (ed. Fotheiiiigham, 1905, 1923), in 
Armenian, and in a Syriac epitome, is valuable 
as containing extracts fiom many ancient writers 
w hose works are no 1 onger extant. H i s Prceparatt o 
E'oangelica, a collection of such statements in old 
heathen authors as were fitted to make the mind 
regal d the evidences of Christianity in a favourable 
light, also contains specimens of writings that no 
longer exist ; its complement is the DemonstraUo 
Evangelica, in twenty books, ten of which are ex- 
tant, intended to convince the Jews of the truth of 
Christianity from the evidence of their own Scrip- 
tures. His most important work, however, is the 
Ecclesiastical History, in ten books. This relates 
the principal occurrences which took place in the 
Christian church till the year 324, and contains 
the results of his studies in numerous libraries, and 
even in the imperial archives, the Emperor Con- 
stantine having ordered, at Eusebius’ request, an 
examination of all documents relative to the history 
of martyrs. One drawback of the work is that 
Eusebius, on principle, withholds all account of the 
wickedness and dissensions of Christians, inasmuch 
as he did not consider such stories for the edifica- 
tion of the church (see Church History). Be- 
sides the foregoing works may be mentioned his 
Be Martyribus Falestince, the treatises against 
Hierocles and Marcellus, the Theophania (dis- 
covered in 1839),^ ^d a panegyrical Life of Con- 
stantine. An edition of all Eusebius’ works (in 
Greek) was begun in 1902 by the Berlin Academy. 

Eusebius of Emesa was bom at Edessa, and 
studied under Eusebius of Caesarea, and at Alex- 
andria and Antioch. Averse to all theological 
controversies, he declined the bishopric of Alexan- 
dria, vacantby the deposition of Athanasius. He was 
afterwards, however, appointed Bishop of Emesa, in 


Syria, but was twice driven away by| his fiock, who 
accused him of sorcery on account of his astronomical 
studies. He died at Antioch about 360. The hom- 
ilies extant under his name are probably spurious. 

Eusebius of Nicomedia, Patriarch of Con- 
stantinople, related to the Emperor Julian by the 
mother’s side, was appointed Bishop of Beryta ( Bey- 
rout) in Byiia, and afterwaids of Nicomedia. He 
appeared as the defender of Arius at the Council of 
Nice, and afterwaids placed himself at the head of 
the Aiian paity. He b^tised the Empeioi Constan- 
tine in 337, became Patriarch of (Jonstantinople 
in 339, and died in 342. His enemies are our only 
sources of infoimation as regaids his chaiaeter and 
opinions ; yet, making the oidinary allowance foi 
partisanship, there would seem to be sufficient 
reason for concluding that Eusebius was cunning 
and double-tongued when occasion required, and 
imperious and violent when he had pow’ei in his 
hands. Athanasius considered him not the disciple, 
but rather the teacher of Arius. See Arius. 
Euskariau. See Basques. 

Eustacbio, Bartolommeo, an Italian ana- 
tomist, who w^as physician-in-ordinaiy to the popes, 
and professor of Medicine in Rome, wdiere he died 
in 1574. His name is indissolubly associated with 
anatomical science through his discoveries of the 
tube in the auditory apparatus (see Ear) and the 
rudimentary valve at the entrance of the inferior 
vena cava in the Heait (q.v.), which are called 
after him. These and other discoveries are lecorded 
in his Opuscula Anatomtca (Venice, 1564); his 
TahulcB Anatomicm were edited by Lancisi in 1714. 

Eustathius* a celebrated Greek commentator 
on Homer and the geographer Dionysius, was bora 
at Constantinople. He was at first a monk, then a 
deacon and teacher of rhetoric in his native city ; 
he was Archbishop of Thessalonica from 1160, and 
of Myra from 1174, and died at an advanced age 
some time posterior to 1185. Eustathius was pro- 
foundly veised in the ancient classic authors, and a 
man of prodigious acquirements ; aud the^ value of 
his quotations is heightened by the consideration 
that most of the works from which he extracts are 
no longer extant. His most important work is his 
commentary on Homer (1st ed. Rome, 1542-50), a 
rich mine of knowledge. Of a similai character 
is his commentary on Dionysius, first printed by 
Robert Stephens ( 'Paris, 1547 ). Of his commentary 
on Pindar, only the Prooemium has come down to 
us, a part of his theological and historical treatises, 
letters, &c. was published by Tafel in 1832. 

Eutaw Springs, a small affluent of the Santee 
River, in South Carolina, near which the last 
serious battle in the American war of independ- 
ence was fought, 8th September 1781. The Ameri- 
cans, undei Greene, drove the British from their 
first position, and on their letreat during the night 
took many prisoners. The British claimed a victory 
because they held their position unmolested during 
the afternoon. 

Euter'pc (be. ‘she who delights ’), one of the 
nine Muses (q.v.). She was the muse of lyric 
poetry, and is represented in ancient woiks of art 
with a flute in her hand. 

Euterpe, a genus of Palms ( q.v.). E. olcracea 
and E. edalis, closely related species called Palmeto 
or Cabbage-palm, are cultivated in Brazil (Para, 
&C.), both for the cabbage (the stem then serving 
for palisades ), and for the sake of the fruit, which 
yields the basis of a refreshing drink. See Assai. 

£utliana'sia(Gr.), an easy death, or a painless 
method of putting to death. The use of narcotics 
or other means for shortening life in disease has 
never become a subject of discussion in modem 
civilised countries, but it is often a very practical 
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question how fai biicli means aie adunsbible tor 
soothing the last hours of life, when the approach 
of death does not itself dull the consciousness and 
the sensibility to pain. 

Eiltili) Weber’s birthplace, near Lubeck. 

ElltropillS} a Latin historian, concerning 
Avliom we only know that he filled the office of 
secretary to the Emperor Constantine, fought 
against the Persians nnder Julian, and died 
piobably about 370 A.r>. "Sis Brefuiaritm Historic^ 
Romance^ giving a shoit narrative of Roman history 
from the foundation of the city to the time of 
the Emperor Valens (364 A.D.), is written in an 
extremely simple style, and appears to have been 
originally intended for the use of schools. It 
became very popular as the taste for original 
investigation declined, and is either copied or 
followed by tbe early monkish annalists ; it was 
twice translated into Gieek, and was continued 
by others down to the 9th century. The History 
existed in three distinct forms at the revival of 
letters : the genuine work of Eutropius in ten 
books ; the expanded editions of Paulus Diaconus 
and others ; and a complete hut largely inter- 
polated copy contained in the Historia Miscella. 
The editio princeps^ printed at Rome in 1471, was I 
fioiii the impure text of Paul. 

EutycheS) an archimandrite at Constantinople, 
from whom the Eutychian controversy took its 
name. His christological views were an exaggera- 
tion of those of Cyril of Alexandria. He held that 
after the incarnation of Christ everything human 
in him had become merged in his divine essence, 
and that Christ theiefore had but om nature. His 
personal enemies Domnus of Antioch and Eusebius j 
of Doiylseum denounced him to Flavian, Arch- 
bishop of Constantinople, and at a synod held there | 
in 448 A.D. he was condemned as a Valentinian and 
Apollinarian heretic. An oecumenical council was, 
through the influence at court of Bioscurus, Cyril’s 
successor at Alexandria, called to Ephesus tor a 
renewed investigation of the matter in dispute. 
Leo, Bishop of Rome, at the critical moment 
reversed the policy of the Roman see (his pre- 
decessor Celestine had favoured Cyril), and wrote 
to Flavian his famous epistle, in which he set forth 
authoritatively the doctrine of the two natures and 
one person. The council met at Ephesus in August 
449, under the presidency of Bioscurus, and, nnder 
fear of the fists of his fanatical monks, decided 
everything exactly as he wished, Eutyches was 
restored, and Flavian, Eusebius of Doryleeum, 
Theodoret, and Domnus of Antioch were deposed. 
On the death of Theodosius 11. the government 
assed into the hands of his sister Pulcheria and 
er husband Marcian (28th July 450). The fourth 
cecumenical cotmcil met at Chalcedon (q.v.), 8th 
October 451, and, though the greater nmnher of 
the five or six hundred bishops shared the views 
of Bioscurus, the imperial authority insured the 
acceptance of the formula of Leo, and the resolu- 
tions passed in 449 by the ‘Robber Council’ 
{latrocinium JEphesinum) — ^the name given it by 
Leo—were annulled, as having been extorted hy 
fear. Eutyches, who had previously been a second 
time excommunicated by Anatolius, Patriarch of 
Constantinople, was removed from the neighbour- 
hood of the capital hy Marcian before the meeting 
of the council. Afterwards, on the advice of Leo, 
he was transported to some remote place, but his 
subsequent mstory is unknown. The Eutychian 
sect was from 452 put down by penal laws. 

For the later history of the opponents of the decrees 
of Chalcedon, see Gbbek Chuboh. 

Engine* See Black Sea. 

EvagriuSf surnamed Soholasticus, a chuit 5 h 
historian, was born at Epipliania. in Syria in 536. 


I All advocate by profession, he filled more than one 
administrative office under the Roman emperors. 
His Ecclesiastical History, covering tlie period from 
433 to 594, forms a continuation of that of Eusebius. 
Although marred by the ciednlity of its age, it is 
on the whole fairly trustworthy. 

EYailder 9 son of Hermes by an Arcadian nymph, 
called m Roman traditions Carmenta or Tiburtis. 
About sixty years before the Trojan war he is said 
to have led a Pelasgian colony from Pallantium, in 
Ai-eadia, to Italy, and to have landed on the banks- 
of the Tiber, and near the foot of the Palatine HilL 
Here he built a town, naming it Pallantium after 
the one in Arcadia. At a later period it was incor- 
porated with Rome, and is fals^y affirmed to have 
originated the names Palatinus and Palatium. He 
did much to introduce the habits of social life 
among his neighbours ; he prescribed for them 
milder laws, and taught them, among other arts, 
those of music and writing. To him is also 
ascribed the introduction of the woiship of the 
Lycsean Pan, with that of Bemeter, Poseidon, and 
other deities. Virgil represents him as being still 
alive when iEneas arrived in Latium after the sack 
of Troy, and as having sent him aid under his son 
Pallas, who fell by the hand of Turnus. Evander 
was worshipped both at Pallantium, in Arcadia, 
and at Rome. 

Evani^elical (lit., ‘according to the gospel,' 
Gr. euangelion), a designation originally claimed 
by all Protestants, on the ground that their tenets 
were derived solely from the Evangel (in the 
widest sense )“-i.e. the Bible, but in later times 
more pajrticularly attached to the school that 
insists especially on the total depravity of unre- 
generate numan nature, the necessity of conver- 
sion, the justification of the sinner by faith alone, 
the free offer of the gospel to all, and the 
plenary inspiration and exclusive authority of 
the Bible— views largely held by the Presbyterians 
of Scotland, the Nonconformists in England, and 
the corresponding churches in America and the 
British colonies. The adherents of this view within 
the Anglican communion are (with others) called 
the ‘Low Church.’ In Germany it is the special 
designation of the United Church, as distinguished 
from the old Lutheran and Reformed churches, 
but the title has been assumed by the pietistic 
party within the Piotestant churches, on the 
ground of their superior orthodoxy and absolute 
faith in Scripture. See Church "History, and 
England (Church of); also G. R. Balleine, 
History of the Evangelical Harty (1908); G. W. 
E. Russell, Short History of the Evangelical Move- 
ment ( 1915 ) ; S. Baring-(5rould, The Evangelical 
Revived (1920); and Liberal Evangelicanism, by 
members of the Church of England *( 1923). 

Evai^elical Alliance, an association of evan- 
gelical Christians belonging to various churches 
and countries, which, in the words of the circular 
issued by members of different churches in Scot- 
land, 5th August 1845, and originating the move- 
ment for its formation, seeks ‘to associate and 
concentrate the strength of an enlightened Pro- 
testantism against the encroachments of Popery 
and Puseyism, and to promote the interests of a 
scriptural Christianity.’ At a meeting held at 
Liverpool, October 1-3 of that year, the scope of 
the association was extended to the means to be 
used for counteracting religious indifference. In 
1846 (19th August-2d September) the first general 
conference was held in London under the presidency 
of Sir Culling Eardley, and was attended hy 921 
members from all parts of the world, representing 
as many as fifty different denominations. The 
association was instituted a free union, not of 
churches or sects, but of individual Christians, 
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and the membership was confined to those liolding 
Hlie views commonly called evangelical’ on the 
following nine points of doctrine : ( 1 ) The divine 
inspiration, authoiity, and sufficiency of Holy 
Scrip tuie; (2) the light and duty of individual 
believers to exeicise tlxeir judgment in the inter- 
pretation of Scriptuie; (3) one God and thiee 
Persons in the same; (4) human natuie utterly 
corrupted by the fall; (5) the Son of God made 
man, His work of reconciliation for men’s sins, and 
His mediatorial intercession and reign; (6) the 
justification of the sinner by faith alone; (7) the 
work of the Holy Spirit in the sinner’s conversion 
and sanctification ; (8) the immortality of the soul, 
the resurrection of the body, the judgment of the 
human race by Jesus Christ, together with the 
eternal felicity of the righteous and punishment 
of the wicked ; (9) the divine institution of the 
Christian ministry, and the obligatoiy and per- 
petual ordinance of baptism and the Lord’s Supper. 

Evangelical Association, a sect closely akin 
to the Methodists both in government and doctiine, 
founded by Jacob Albrecht or Albright, who was 
born in the State of Pennsylvania, 1st May 1759. 
Originally a Lutheran, he travelled through seveial 
States as an evangelist, and in 1800 organised his 
adherents in * classes ’ after the Methodist manner. In 
1807 he was appointed bishop, and down to his death, 
18 th May 1808, he was the leader of the sect, which 
in 1818 assumed the name Evangelical Association 
of North America. Since 1843 it has drawn many 
adherents from the English-speaking population. 

Evangelical Union, the name assumed by a 
religious body constituted in Scotland in 1843 by 
the Eev. James Morison (1816-93) of KilmarnocK 
( afterwards of Glasgow), and other three ministei-s, 
along with the congregations adhering to them. 
They had been separated from the United Secession 
Church on account of their doctrinal views, and 
were soon increased by a number of ministers and 
churches expelled from the Congregational Union 
of Scotland for holding similar doctrines. Theii 
ecclesiastical system was a modified independency. 
Their doctrine is expressed in a Doctrhial Declam- 
issued in 1858 asan explanation, not a fixed creed. 
In 1896 they were incorporated with the Congrega- 
tional Union of Scotland ( see Independents). 

Evangelist (Gr., ‘ahringer of good tidings’) 
denotes in the New Testament a preacher of the 

t os^el. In Ephesians, iv. 11, ‘evangelists’ are 
istingTiished on the one hand from tlie apostles 
and prophets, and on the other from the pastors 
and teaclieis, and hold a rank between both. They 
were not, like the latter, attached to individual 
congregations, but preached as missionaries^ with- 
out having the authority of the apostles chosen 
as ^witnesses from the beginning by Jesus himself, 
or of the prophets, wlio testified from special 
inspiration. Philip and Timothy were such evan- 
gelists. — The term evangelist is also applied to the 
authors of the gospels (Gr. euangelion), 

Evans, Sir George De Lacy (1787-1870), 
general, was born in Ireland, and served in India 
and the Peninsula, in the American campaign of 
1814, and at Waterloo. An advanced Liberal, he 
sat in parliament in 1831-41 and 1846-65. During 
1835-37 he commanded the ‘ Spanish Legion,’ 10,000 
strong, for the young Queen Isabella against the 
Caulists. In command of a division in the Crimea, 
he was wounded in the battle of the Alma, and re- 
pelled a Russian attack before Sebastopol. In 1855 
tie received the thanks of the House of Commons, 
and was created G.C.B, He died 9th January 
1870. 

Evans, Sir John, K.C.B., F.R.S., andD.C.L. 
( 1823-1908 ), was horn at Market Bos worth, and after 
a successful career as a paper-manufacturer, became 


eminent as numismatist and antiquary. He was 
president of the Biitisli Association, of the Society 
of Antiquaiies, and of the Geological, Numismatic, 
and other learned societies, and wrote standard 
books on the coins (1864) and of the stone (1872) 
and bronze (1881) implements of ancient Britain. 
—His son, Sir Arthur John Evans, was born 
at Nash Mills, Herts, in 1851, was educated at 
Harrow, Brasenose, and Gottingen, travelled in the 
Balkans, and in 1884-1908 was keeper of the Asli- 
molean Museum at Oxford. In 1909 he became 
professor of prehistoric archseology. He has been 
since 1893 singularly successful in liis excavations 
in Crete (q.v.), where he disclosed a great civilisa- 
tion hitherto unknown, w^hose importance, from 
the point of view of world-history, can haidly be 
over-estimated. He has written on Bosnia, Illyria, 
Mycenae, and Crete. 

^ Evans, Marian. See Eliot, George. 

* Evans, Oliver, an American inventor, born in 
Newport, Delawaie, in 1755, made several notable 
improvements in flouring-mills, and is said to have 
invented the first steam-engine constructed on the 
high-pressure piinciple, the drawings and specifica- 
tions of which he had sent to England in 1787 
and 1795. In 1804 he completed a steam-dredging 
machine, which propelled itself on wheels to the 
river Schuylkill, a distance of a mile and a half, 
and thus is considei ed the first land-carriage worked 
by steam in America. Evans also piojected a rail- 
wray between New York and Philadelphia, which 
his nariow rrieans never allowed him to realise. 
He died in New York, 21st April 1819. 

Evanston, a city of Illinois, on Lake Michigan, 
12 miles N. of Chicago, with a number of hand- 
some residences, the Garrett Biblical Institute, 
the North-weste,rn Univeisity (Methodist), and 
various colleges ; pop. 37,000. 

Evansville, a port of entry and capital of 
Vanderburg county, Indiana, on the Ohio, 162 
miles ESE. of St Louis by rail, with a city hall, 
a court-house, a handsome post-office and custoni- 
liouse, and a public library and art gallery. Coal 
and iion ore abound nearby, and the town has a 
large number of factoiies of vaiious kinds, besides 
a veiy considei able trade in tobacco, flour, &c. 
Pop. (1870 ) 21,830; (1900) 59,007; (1920) 85,264. 

Evaporation, or Vaporisation, is the 
process by which a substance changes into the 
state of vapour. Some solids visibly evaporate — 
e.g. solid ice or snow gradually disappears though 
the temperature may he considerably below the 
freezing-point. The characteristic smell of certain 
metals, such as copper or iron, is supposed to be 
due to slow evaporation (see Sublimation). The 
change of a liquid into the state of vapour may 
go on at all temperatures ; but the rate of change 
IS greater the higher the temperature is, until 
at last boiling — ^i.e. free evaporation — occurs (see 
Boiling). Slow vaporisation at temperatures 
below the ordina^ boiling-point is used on a large 
scale for commercial purposes, when it is wished to 
crystallise out a substance which is held in solu- 
tion. The rate of evaporation depends upon the 
amount of surface exposed. It depends, too, upon 
the pressure under which the vapour is developed, 
and thus evaporation goes on quickly if the vapour 
is removed as rapidly as it is formed, as is the 
case when wind blows over the surface of water or 
snow. The temperature at which boiling occurs also 
depends upon the pressuie. This may readily be 
shown by boiling water in a glass flask until the 
steam has driven out most of the air. If the flask be 
now corked, and the source of heat he withdrawn, 
the boiling will cease. But if cold water be poured 
on the flask the boiling will recommence at once. 
This is due to the fact that the lowering of tempera-. 
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tuie causes condensation of some of tlie steam, and 
this lo'svers the vapour-pressure so far as to allow 
of fiee evaporation at the reduced temperature. At 
any gi\ en temperature evaporation ceases when a 
certain pressure of the vapour is ariived at. or, 
moie correctly, a state of equilibrium is reached in 
which condensation balances evaporation. Con- 
densation occurs at all pressures 5 but, if the proper- 
pressure corresponding to the temperature is not 
reached, evaporation exceeds condensation ; while, 
if the vapour-pressure is too great, condensation 
exceeds evaporation. The presence of another 
gas or vapour, such as ordinaiy air, has no 
effect upon the final value of the pressuie which 
is attained ; but the time taken to reach this final 
pressure does depend very gi-eatly upon the pies- 
ence of another gas. The time becomes greater 
as the amount of gas present increases. This state 
of equilibrium is disturbed at once by any variation 
of vapour-pressure or of temperature. A vapour 
is said to be saturated when it is in equilibiium in 
contact with its liquid. 

A considerable amount of heat is absorbed m the 
piocess of evaporation. The amount depends upon 
the nature of the liquid, and also upon the tempera- 
ture of evaporation. Regnault gives for ‘total 
heat’ of steam the formula 606*5 -i- 0‘305f, in 
which t represents the temperature in degrees Cen- 
tigrade. This means that a pound of saturated 
water- vapour at 0°C. gives out 606*5 units of heat 
when it condenses to water at 0° C. , while a pound 
at 100° C. would give out 606*5 -1- 30*5 — ^i.e. 637 
units in changing to water at 0° C. The heat given 
out by a pound of saturated steam at any tempera- 
ture when it condenses to water at the same 
temperature is called the latent heat of the steam at 
that temperatuie. The term is not a good one. 
It has reference to the fact that the heat which is 
required to evaporate a substance without change 
of temperature disappears so far as ordinary 
thermometric methods of determining its presence 
are concerned. If we take into account the variation 
of the specific heat of steam with temperature, 
Regnault’s measurements of the total heat show 
that at 0° C. the latent heat is 605 *5 units, at 100° C. 
it is 536*5 units, and at 200° C. it is 464-3 units. 
It thus decreases very rapidly with rise of tempera- 
Tjure. It vanishes at the Critical Temperature 
(q.v.). The following is the latent heat 01 vapori- 
sation of a few liquids at a pressure of one atmo- 
sphere ; water, 536*0; alcohol, 202*4; ether, 90*5; 
bromine, 45 '6. It is evident from these figures 
that the latent heat of vaporisation of water is 
relatively large. Were it not for this fact *v\e 
might have rapid condensation of moisture in the 
atmosphere in consequence of a very small fall of 
tempeiature, and in this way destructive floods 
might be caused. 

Practical use is frequently made of the latent 
heat of evaporation. Thus, in order to keep water 
cool it should be stored in vessels of porous earthen- 
ware. Some of the water passes through the 
pores, and evaporates at the outer surface. The 
latent heat necessary for this is drawn largely from 
the rest of the water, which is thus kept cool. It 
is even possible, as was first done by Sir John 
Leslie, to freeze water by this process. He put 
some wato contained in a shallow earthenware 
vessel inside the receiver of an air^ump along with 
a dish of strong sulphuric acid. When the air was 
exhausted, rapid evaporation resulted; but the 
vapour was absorbed by the acid as quickly as it 
was formed, and thus the evaporation was kept up 
continuously, so that the remaining water was 
ramdly cooled down to the freezing-point. 

The same principle is used in the formation of 
solid caibonic acid and the like. A jet of liquid is 
allowed to escape from a strong vessel containing 


it The outer parts of the jet evaporate, and in con- 
sequence the inner parts are solidified . Faraday froze 
mercury in a white-hot vessel by placing it in a 
little capsule which rested upon a mixtuie of solid 
carbonic acid and ether in tlie spheroidal state. 

Erarts, William Maxwell, American lawyer 
and statesman, was born in Boston, 6th Fehruaiy 
1818, graduated at Yale, and was admitted in 1841 
to the New York har, where he afterwards built 
up a notable practice, receiving in some cases 
$25,000 or $50,000 for an opinion. He was chief 
counsel for President Johnson in the impeachment 
trial in 1868, and filled the office of United States 
attorney-general to the end of Johnson’s adminis- 
tration. He was United States counsel befoie the 
Alabama tribunal in 1872, and senior counsel for 
Hemy Ward Beecher in 1875. In 1877-81 he was 
secretary of state, and in 1885-91 sat in the United 
States senate. He died 28th Fehiuaiy 1901. 

Eve. See Adam and Eve. 

Evection. a lunar inequality resulting from 
the combined effect of the irregularity of the 
motion of the perigee, and alternate inciease and 
decrease of the eccentiicity of the moon’s orbit. 
See Moon. 

Evelyn, John, was born of wealthy parentage at 
Wotton, near Dorking, in Surrey, 31st October 1620. 
He was brought up by his maternal grandmother 
I at Lewes (1625-37), then entered Baliiol College, 
Oxford, having already been admitted at the Middle 
Temple, where, without a degree, he took up resi- 
dence in 1640 — ^the year of his father’s deatli. 
Having witnessed Strafford’s trial and execution, 
he lesolved to absent himself ‘ from this ill face of 
things at home,’ and so travelled for threo months in 
Holland and Flanders. Back in London, ‘ studying 
a little, but dauncing and fooling more,’ in Novem- 
ber 1642 he joined the king’s army, only to leave 
it in three days’ time, lest both nimself and his 
brothers should he ‘ expos’d to mine, without any 
advantage to his majestie;’ and the Covenant 
being pressed on him, he travelled for four years 
in France, Italy, and Switzerland. At Paiis in 
1647 he married the ambassador’s daughter, Mary 
Browne (1635-1709); and, returning for good to 
England in 1652, settled at Sayes Court, Deptford, 
the home he did so much to beautify. A thorough, 
if prudent royalist, he was much at court after the 
Restoration ; acted on several public committees ; 
during 1685-87 was one of the commissioners of the 
piivy seal, during 1695-1703 treasurer of Greenwich 
Hospital; and from the first was a prominent 
member of the Royal Society. In 1694 he removed 
to his brother’s at Wotton, and let Sayes Court to 
Admiral Benbow, who sublet it to Peter the Gieat 
(a ‘ right nasty ’ inmate). In 1699 he succeeded his 
brother ; and, vigorous in intellect to the very last, 
he died at Wotton, 27th Febmary 1706. 

‘Almost perfect’ is Mr Wheatley’s estimate of 
Evelyn, who was indeed a right worthy gentleman, 
as active and intelligent as he was honest and God- 
fearing, yet neither a Sage nor a Hero. His pen 
was a busy one, and dealt with a multitude of 
subjects — ‘architecture, painting, engraving, numis- 
matics, history, politics, morals, education, agri- 
culture, gardening, and commerce.’ Of all bis 
thirty-five works the chief are Sculptura, or the 
History and Art of Chalcography and Engraving 
on Copper (1662) ; Sylva, or a Discourse of Forest^ 
trees ^^64) ; and his delightful Diary (first pub- 
lished in 1818 ). It is to the last that Evelyn owes 
his present celebrity. Written by one who had 
accustomed himself to habits of close observation, 
it covers a period of more than seventy years — and 
these the most memorable in English history. It 
is, indeed, of inestimable value ; Scott said that he 
had ‘never seen a mine so rich.’ See the Life by 
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Henry B. Wheatley, piefixed to the sixth edition of 
the Dtcuy (4 vols. 1879; repiinted 1906). 

Evening Primrose* See CEnothera. 

Everest, IMount, a peak of the Himalayas on 
the Tibet-Nepal border, the highest asceitained 
point on the surface of the globe, rises to a height 
of 29,141 feet above the sea, in 2T 59' 12" N. lat., 
and 86“ 58' 6" E. long. It was named in honour of 
Sir George Everest (1790-1866), suiveyor-general 
of India, who completed in 1841 the great trigono- 
metrical survey, and, having retired in 1843, pub- 
lished in 1847 his piincipal work, An Account oj the 
Measurement of Tioo Sections of the Meridional 
Arc of India. Everest was elected a Fellow of 
the Royal and other scientific societies, and was 
knighted in 1861. The Royal Geographical Society 
and the Alpine Club sent a reconnaissance paity 
in 1921 ; and in 1922 a climbing party attacked the 
mountain from the East Rongbuk glacier on the 
Tibetan side. Messrs Mallory, Someivell, and 
Norton reached 26,800 feet without artificial supply 
of oxygen { some 2200 feet highei than the Duke of 
the Abruzzi’s ‘ reeoid ’ on K2 ) ; and Messrs Finch 
and Biuce with a Gurkha later reached 27,200 
feet with oxygen. In 1924 Somervell and Noiton 
reached 28, 128 feet without oxygen ; Mallory and 
Ii vine (with oxygen) were lost, and weie last seen at 
28,226 feet. See books by Buiy and others (1922), 
and Bruce and others (1923), 

Everett, (l) a city of Massachusetts, a resi- 
dential subuib of Boston, with some manufactures ; 
pop 40,000. (2) A city and port of Washington, 

with great lumber and other industries ; pop. 28,000. 

Everett* Alexander Hill (1792-1847), dip- 
lomatist and author, born at Boston, Massachusetts, 
was minister at The Hague in 1818, at Madrid in 1825. 
Four years afterwards he returned to the United 
States, where he became pioprietor and editor of 
the North American Bevieto (1830-35), and also 
occupied a seat in the legislatuie of Massachusetts. 
In 1840 he was confidential agent of the United 
States government in Cuba. Commissioner to 
China in 1845, he died in Macao. Besides poems 
and several political works, he published two series 
of Critzeal and Miscellaneous Essays (Boston, 
1845-47). — His younger brother, Edward Everett, 
was boin at Doi Chester, Massachusetts, 11th Apiil 
1794, and graduated at Harvard in 1811. At the 
age of nineteen he had alieady gained a high 
reputation as a Unitarian preacher in Boston. In 
1815 he was elected piofessor of Greek m Harvaid 
College ; and to qualify himself more thorouglily 
for his woik he spent four years in Euicme. Victor 
Cousin pionounced him ‘ one of the best (Grecians he 
ever knew.' In 1820 Everett became editor of the 
N orth American Beview, and in 1824 a member of 
the United Spates congress, sitting in the House 
of Representatives for ten yeais. In 1835-38 he 
was four times elected governor of Massachusetts ; 
and in 1841-45 he was minister plenipotentiary at 
the court of St James. On his return to America 
he was elected president of Harvard College; on 
the death of Daniel Webster (of whom he wiote a 
memoir) he became secretary of state ; and in 1853 
a senator. In 1860 he was nominated by the Consti- 
tutional Union party for the vice-presidency of the 
United States, receiying 39 electoral votes out of 
303. He died 15th January 1865. Everett’s principal 
works A Defence of Christianity ( 1814) ; seveial 
fine poems ; and his eloquent Orations and Speeches 
(4 vols. 1836-59), covering a wide range of subjects, 
and indicating a varied, vigoious, and flexible 
genius. See Life by P. R. Frothingham ( 1925). 

Everglades* a large shallow lake in southern 
Floiida, enclosing thousands of islets, covered with 
dense thickets, and containing gieat numbers of 
alligators. Its area is diminishing. Fiom this 


distiict Florida (q.v.) is sometimes called the 
Evei glade State. 

Evergreens are those trees and shrubs of 
which the leaves do not fall off in autumn, but 
retain their freshness and verduie throughout the 
winter, and which may perfoim their functions 
during nioie than one year. Evergieen leaves aie 
generally of thicker and fiinier textuie than the 



A, Aidisia; B, Holly [Ilex ) ; C, Skiminia. 


leaves of deciduous trees and shrubs. The habit 
most common among the larger-leaved forms is 
indicated in the figure — these three distinct and 
unrelated evergreens, Ardisia {Brimulacece)^^ Holly 
{AquifoliacecB)^ and Skimmia (Butacece), having not 
only the same type of leaf, but very similar small 
white flowers with red berries. Evergreen leaves 
are sometimes very small, as in firs and heaths ; 
sometimes pretty lar^, as in rhododendrons, laurels, 
magnolias, &c. See Ecology. 


Everlasting Flower, the popular name of 
certain plants, the flowers of whicli suffer little 
change of ap 


in drying, and may be kept 
for years without much diminution of beauty. They 
are plants chiefly of the order Compositse, having 
their fioAvers (heads of flowers) surrounded with an 
involucre, the scales of which resemble the petals 
of a corolla, but are rigid, 
membianous, and contain 
little moisture. Some species 
of Cudweed (q.v.) (Gnapha- 
lium) are often called ever- 
lasting flowers, and the other 
plants which bear the name 
belong to nearly allied genera, 
but particularly to Helichry- 
sum, Rhodanthe, and Acro- 
clinium, which are mostly 
annuals and natives of Africa 
and Australia. Helichrysum 
arenamum is frequent on diy, 
sandy soils in many parts of 
Europe and the central lati- 
tudes of Asia. It is covered 
with a m-ay felted down, and 
has yeflow flowers, which, 
when rubbed, emit a faint 
aromatic odour. It is often 
worn on the continent of 
Europe as an ornament in the 
hat, particularly by wagoners. 

H. angustifolium and 
Stoechas — shrubby species, 
natives of the south of 
Europe — ^have larger yellow flowers. Some of the 
species have a powerful and pleasant aromatic 
odour. Several kinds of everlasting flowers are 
frequently to be seen in our gardens ; others, such 
as Phoenocoma and Aphlexis, natives of the Cape 
of Good Hope, are of shrubby habit, and choice and 
beautiful greenhouse plants. As an instance of 
everlasting flowers in other orders than Compositse- 



Everlasting Flower 
[Helichrysum 
hracteatum ). 
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may be mentioned the gemis Statiee ; the coloured 
calyx in neaidy all the numerous species of which 
it is composed is diy, membranous, and very per- 
sistent. "The French call everlastings Immortelles^ 
and often weave them into circular wreaths, which 
are placed beside recent graves, as emblems of 
immortality or of loving memory. A very extensive 
trade is now earned on by France, Germany, and 
Italy in growing and preserving everlasting flowers 
for exporting to Britain and America. 

Evcrsley« a village of NE. Hampshire, 13 
miles NE. of Basingstoke. Charles Kingsley was 
cm ate of the parish from 1842, and rector from 
1844 till his death there on 23d Januaiy 1875, and 
lie lies buried in the churchyard. 

£yeslia.ltt 9 a municipal borough of Worcester- 
shire, on the right bank of the navigable Avon, 
15 miles SE. of Worcester. It lies in a beautiful 
and fertile vale, and the chief industry is market- 
gardening. There are a fine modern bridge, public : 
gaidens, water- works (1884), a 16th-century guild- 
>ball, &c. ; but the stately Benedictine abbey (709) 
iis represented chiefly by a beautiful Perpendicular 
belfiy (1533). Till 1867 Evesham returned two 
members to parliament, till 1885 one. Simon de 
Montfort was defeated here, 4th August 1265. Pop. 

( 1851 ) 4605 ; ( 1891 ) 5836 ; ( 1921 ) 8685. See May’s 
Butory of Evesham (1845). 

Eyiction, in Law, means the dispossession of 
one person by another ha^^ung a better title of pro- 
perty in land. In Scotland, the term is applied also 
to dispossession of movables, although in England 
and the United States it is restricted to lands and 
tenements. As popularly employed, eviction gener- 
ally means the forcible expulsion of a tenant from 
lands and houses. The technical legal terms for 
this process are Ejectment (q.v.) in England, and 
Bemoving (q.v.) in Scotland. The law of Ireland 
as regards evictions is in a different position 
from that of Great Britain, from the favour 
shown to tenants by the Irish Land Afcts. A 
tenant’s interest in the land can be attached by 
creditors other than his landlord, and the tenant be 
evicted for failure to pay his debts, or by foreclosure 
of mortgage ; but the great majority of cases are 
cases of eviction by the landlord. This eviction 
proceeds upon the tenant’s failure to perform some 
part of his contract of lease —in general, the agree- 
ment to pay rent at stated periods, or the obligation 
to remove voluntarily when the lease has expired. 
Under the statutes in question, no tenant in 
Ireland can be evicted for non-payment of rent un- 
less he owes at least a year’s rent. Where proceed- 
ings are taken with a view to have a tenant evicted 
from a holding for which a judicial rent has not 
been fixed, the tenant may apply to the court to fix 
a fair rent. If a tenant "has been decided by the 
couil; to be entitled to compensation for improve- 
ments, he cannot be compelled by process of law to 
quit his holding until the amount due to him as 
compensation has been made good. After a land- 
lord has obtained his judgment, six weeks must 
pass before he proceeds any further, in which time 
the tenant may pay the amount due, and thus stay 
the eviction. Before the passing of the Land Act 
of 1887j the eviction then took place if the tenant 
had failed to settle; and the evicted tenant had 
a right to redeem for six months, and during this 
time the landlord was liable to him for the crops on 
the land. It became a widely prevailing custom for 
landlords, in these circumstances, to reinstate the 
tenant immediately after his eviction, as caretaker 
of the holding. After the period of redemption had 
run out, this caretaker might again refuse posses- 
sion of the land, and be again physically removed. 
If he paid the amount due to the landlord, he 
became tenant again. The Land Act of 1887 made 


law such of the lules of this custom as were in 
favour of the tenant. With reference to holdings 
of not more than £100 a year of rental (and the 
greater number of Irish holdings are such), it 
enacted that, when a landlord had obtained judg- 
ment entitling him to evict for non-payment of rent, 
he should (instead of proceeding to evict the tenant 
as formerly) serve upon him an eviction notice. 
The notice informs the tenant that a decree for the 
recovery of the land for non-payment of rent has 
been obtained by the landlord; that any person 
entitled by law to redeem the said land must do 
so within six months from the service or posting of 
the notice, by paying to the landlord, or his agent, 
the sum specified in the notice as rent arrears and 
costs ; and that on service or posting of the notice 
the person in possession of the land, to whom the 
notice is addressed, is deemed to be in possession as 
caretaker only, and not as tenant. A return of 
such notices med in court is presented from time to 
time to parliament, and their number is often mis- 
taken for the number of actual physical ejections 
from lands which take place in Ireland. But the 
tenant may redeem his right within six months, 
and meantime remains in possession of the land as 
caretaker. He cannot be removed as caretaker 
until a month after service of the notice, unless by 
special leave of the court. When a warrant has 
b~een applied for for his removal as caretaker, the 
justices may put a stay upon the issue of the war- 
rant for a month or less, if they think that, by 
reason of the illness of the caretaker, or any other 
cause, the proceedings ought to be delayed. 

Evidence* Evidence may be defined as the 
means of proving an unknown or disputed fact. In 
ordinary legal usage the term has two meanings 
which should be distinguished. In one it denotes 
testimony as to the existence of facts ; in the other 
it denotes relevancy to an issue, as when it is said 
that ‘hearsay is not evidence.’ Evidence is 
divided into ( 1 ) oral or parole evidence, statements 
made by word of mouth by witnesses in court ; (2) 
documentary evidence, the testimony derived from 
writing, or the use of any conventional symbols 
which, like letters, serve to express ideas ; ( 3 ) real 
evidence, the testimony of things, as wdiere foot- 
prints in a field give evidence Hiat some one has 
been there. Amother distinction is drawn between 
direct and circumstantial evidence. Direct evidence 
is the testimony of witnesses to what they have 
themselves observed or know of their own know- 
ledge regarding the fact to be ascertained, as when 
A testifies that he saw B stab C with a knife. 
Circumstantial evidence is testimony given by 
witnesses to what they have observed or know 
regarding facts more or less remotely connected 
with the unknown or disputed fact, as when A 
testifies that he found upon B a blood-stained 
knife. The relative value of direct and circum- 
stantial evidence as proof of fact has been much 
discussed. Direct testimony is generally esteemed 
the stronger; but witnesses may be mistaken, 
deceived, or deliberately false ; while circumstances 
‘cannot lie,’ and the conclusion forced upon the 
mind by an unbroken train of circumstances point- 
ing in the same direction is often more forcible 
than positive direct testimony. 

Instances may be found in which combinations 
of facts and circumstances are morally satisfactory 
as grounds of assurance and judgment, and, in 
many cases where a conviction has proceeded upon 
circumstantial evidence alone, the prisoner lias 
afterwards confessed his guilt. A good example 
is the cSiSe of Courvoisier, the valet and murderer of 
Lord William Bussell (1840). Here there was no 
diject testimony whatever to connect the accused 
with the crime, and there were circumstances 
designed by the accused to suggest that it was the 
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work of burglars. It was ]Droved, liowever, that 
the prisoner had an opportunity of committing the 
crime, that some of the abstracted property had 
been concealed in his pantry, and that he person- 
ally had disposed of other portions of it. The 
-evidence, besides, excluded the reasonable belief 
that any other than the prisoner was guilty, and 
upon these grounds he was convicted, and after- 
Avards confessed. On the other hand there have 
been cases, happily rare, in \vhich a miscarriage 
of justice, and the conviction of the innocent 
instead of the guilty, have lesulted from a reliance 
by the jury upon circumstantial evidence. The 
most remarkable of these that has occurred in 
recent times arose out of a burglary committed at 
the rectory of Edlingham in 1879. Two burglars, 
one of whom shot at the rector, were seen on tlie 
night by the rector and another person. Two men 
were arrested and tried for the crime at North- 
umberland Assizes in 1879. Neither the rector 
nor the other person who had seen the burglars 
was able to identify the prisoners, and the defence 
was that the case for the prosecution was wholly 
one of mistaken identity. But a chisel found 
in the room where the crime was committed was 
traced to the possession of the prisoners ; a piece of 
newspaper picked up in the same room was found 
to correspond with a piece in the coat of one 
of the prisoners ; and footmarks found near the 
scene of the crime corresponded with those of the 
prisoners. The jury on this evidence found them 
guilty, and they were sentenced to penal servitude 
for life. They served in the convict settlement at 
Portsmouth for nine years ; when, in 1888, the true 
burglars, two other men than those who had been 
convicted, confessed to the crime. Inquiries were 
made by the authorities, with the result that the 
men who had been convicted on the evidence of 
the chisel, the newspaper, and the footmarks, were 
set at liberty. 

Judges and juries are not allowed by law to 
proceed upon their private knowledge of facts at 
issue before them, and must decide according to 
the evidence adduced. Of some facts, however, a 
judge takes ‘judicial notice,* and these do not 
require to be proved by evidence. Such are all 
public acts of parliament, the proceedings and 
privileges of parliament, the course of proceeding 
and all rules of practice in force in the Supreme 
Court of Justice, the ordinary course of nature, 
natural and artificial divisions of time, the meaning 
of English words, and many other matters which 
judges are by statute specially directed to notice. 
Judges are also bound under the rules of law called 
presumptions to draw a certain inference from a 
certain fact unless the truth of such inference is 
disproved. A presumptio juris et de jure does not 
allow its inference to be disputed. ^ For example, 
the law presumes that a minor is incapable of 
managing his own affairs; and, when a man is 
proved to be a minor, he will be held so incapable 
without regard to the question whether in truth he 
is so or not. A presumptio juris may be rebutted, 
,as thus : the law presumes that when a woman is 
manied, her husband is the father of her children ; 
but evidence may be adduced to prove the contrary. 
A third kind of presumption has been distinguished, 
the presumptio judicis vel hominis, but this is 
merely another name for an argument or inference 
of logic. With regard to disputed facts that are not 
matter of judicial notice or legal presumption the 
general rule is that he who affirms a fact must 
prove it ; and the burden of proof lies in the first 
instance on the party against whom judgment 
would be pronounced in the absence of evidence on 
either side. 

The general rule governing questions as to what 
facts may be proved in judicial proceedings is 


tliat facts in issue (or those upon which the 
existence of the legal right in question depends) 
and facts relevant to the issue — ^i.e. those from 
which the facts in issue may be inferred — may be 
proved to the exclusion of all other facts. Facts 
collateral to the issue are not allowed to be 
proved — e.g. in a question whether A committed a 
crime, the fact that he formerly committed another 
crime of the same kind is held to be irrelevant, and 
not allowed to be proved. Hearsay evidence — i. e. 
testimony to the fact that a statement was made by 
a person not called as a witness — is similarly deemed 
to be irrelevant, the reason generally assigned 
being that the best evidence must be given. 
But the rule excluding hearsay siifters exceptions. 
Thus, voluntary confessions of crime and declara- 
tions by persons accused of crime are admitted as 
evidence against themselves ; and declarations 
made by witnesses at the point of death, or in fear 
of death, are received as evidence against others. 
The opinion of a witness, as distinguished from 
his testimony to a fact, is generally held to be 
irrelevant; but the opinion of skilled persons or 
experts as to matters coming within their special 
province is admitted. Thus, in a question whether 
a man was sane when he made his will, the testi- 
mony of a witness to the fact that the deceased 
wrote his will in diiferent coloured inks upon 
medicine labels would be deemed relevant, while 
the same witness’s opinion that ‘no sane man 
would make a will in that way ’ would be deemed 
irrelevant; but in a question whether A was 
poisoned, the opinion of medical men is admitted 
as to the effects of the poison of which A is said to 
have died. Evidence as to a person’s character is 
deemed to be relevant in an inquiry regarding his 
conduct. 

Admissible facts may be proved by documentary 
or by oral evidence. When the contents of docu- 
ments are proved by the production of the docu- 
ment itself in court, the evidence is said to be 
primary. When copies are produced, the evidence 
is said to be secondary. As a general rule the 
documents themselves are necessary, as being the 
best evidence ; but copies are accepted in certain 
settled cases — as where the original is in possession 
of the adverse party, who rehises to produce it ; 
where it has been destroyed or lost ; or where it is 
of such a nature as not to be easily movable, as in 
the case of a libel written on a wall. Public docu- 
ments, such as the records of the realm, the acts 
of parliament, and the like, are proved by copies 
variously authenticated. When the law requii*es 
writing as proof, or where, e.g., a contract is de facto 
written, oral evidence in contradiction will not be 
admitted. Such evidence will, however, be re- 
ceived for the intei’pretation and construction of 
documents where they are obscure or couched in 
language used out of its ordinary sense. 

The old rules which restricted or excluded the 
admissibility of a witness on the ground of religion, 
of interest, and of character have been gradually 
swept away by legislation. Objections of interest 
and character do not now affect the admissibility 
of witnesses, but are urged against their credibility 
when their testimony has been received. As a 
general rule all persons who are capable of giving 
rational evidence aie admissible as witnesses. 
Extreme youth and mental infirmity will exclude 
if it is such as to prevent the witness from under- 
standing questions or giving rational answeis, or 
from knowing that he ought to speak the truth. 
In criminal cases the accused was formerly not ad- 
missible as a witness, nor the husband or wife of 
the accused, except where he or she was the person 
injured by the crime. Some exceptions were made, 
e.g. by the Criminal Law Amendment Act, 1885, 
wnich allowed persons accused of offences under it 
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and their husbands or wives to be competent 
witnesses. The rule itself was abolished by the 
Criminal Evidence Act, 1898, by which ‘every peison 
charged with an offence, and the wife or husband, 
as tlie case may be, of the person so charge<l, 
shall be a competent witness for the defence,* 
whether the accused is charged solely or jointly 
with others. Such evidence cannot be_ compelled, 
and its absence may not be made subject of com- 
ment by the prosecution. Witnesses are in the 
ordinary case examined in open court by word 
of mouth, after taking an oath to tell the truth. 
If anjr witness is unwilling to be sworn from con- 
scientious motives, the judge may permit him 
to make a solemn Affirmation (q.v.). Any person 
who has made such declaration and wilfully and 
corruptly gives false evidence may he prosecuted 
and punished as if he had committed Perjury ( q. v. ), 
Witnesses are first examined by the party who 
calls them into court. After this examination- 
in-chief they are cross-examined on behalf of the 
opposite party, and then re-examined. Leading 
questions — ^i.e. questions which suggest their oto 
answer — ^may be put in cross-examination, but not 
in the examination-in-chief. No witness is bound 
to answer any question if the answer would expose 
him to a criminal charge ; but if the result of his 
answer would be to render him liable to a civil suit 
for debt or otherwise he must answer notwithstand- 
ing. Questions may be put in cross-examination 
to test the accuracy or credibility of the witness, 
and to shake his credit by injuring his character ; 
but the judge may disallow questions which he 
consideis to be vexatious and not relevant to the 
issue. Every witness may be examined as to 
whether he has ever made a different statement 
regarding the matter of his examination; and, if 
he denies, proof may be led to contradict him. 
Spouses cannot be compelled to disclose communica- 
tions made to one another during the mairiage. 
Confidential communications between parties to 
legal proceedings and their legal advisers are 
similarly protected. Medical men and cler^men, 
on the other hand, may probably be complied to 
disclose communications made to them in pio- 
fessional confidence, although the point remains 
doubtful (see Confidentiality). Except in cases 
of treason and perjury, the evidence of one 
witness is held sufficient by the law of England to 
support a conviction ; but proof of circumstances to 
corroborate such witness is usual. The rule runs 
the other way in Scotland, where no libel can be 
proved by the unsupported testimony of a single 
witness; but, as one witness is held sufficient to 
prove each of a chain of connected facts, the 
practical effect of the two rules is the same in both 
countries. See Sir James Eitzjames Stephen’s 
Digest of the Law of Evidence (6th ed. 1904), and 
Kirkpatrick’s Digest of the Scottish Law of Evidence 
(2d ed. 1886). 

In the United States, state laws prescribe the 
rules of evidence which govern the state courts, 
and, in the absence of congressional enactments, 
federal courts. The effect of recent acts of congress 
is that there is now no restriction as to the 
admission of testimony based upon the colour or 
nationality of the witness; and in general the 
party in interest both in civil and criminal cases 
may be a competent witness, subject to the general 
rule that a partjr is not compelled to criminate him- 
self, nor shall his silence upon any question create 
a presumption against his innocence, and subject 
also to the general rule that a husband shall not 
be allowed to testify against his wife, nor the mfe 
(unless the offence has been committed by the one 
against the other) against W husband. Where 
the evidence relates to the remedy, as in the 
proving of an instrument by subscribing witnesses, 


state rules govern both in federal and state courts ; 
hence the practice varies with the locality. Cir- 
cumstantial evidence is admitted by courts with 
great reluctance, and in criminal cases, if not 
corroborated by the positive evidence of at least 
one witness, it must be of such a character as to be 
equivalent in weight of evidence to direct and 
positive evidence, and be entirely inconsistent with 
the innocence of the party accused. 

A belief in God and in divine rewards and punish- 
ments, here or hereafter, for deeds done is essential 
to the admissibility of a witness ; and this belief 
must have no reference to the punishment for 
perjury by human law ; hence one having no belief 
in God cannot be a competent witness, and no form 
of oath which lie declares to be binding upon his 
conscience cures this defect. The jury are the 
judges of the fact, and, as such, of the credibility of 
the witnesses ; hence no jnry in the United States 
is obliged to reject a statement of a witness 
because uncorroborated by positive testimony, 
either direct or circumstantial. The general rules 
as to relevancy ; the relative value of written and 
oral evidence,’ and the control of the one by the 
other ; and the taking of an oath or affiimation 
are .to the same effect as those observed in England. 
— ^For the evidences of religion, see Apologetics. 

Evil may be generally defined as that which 
is opposed to the divine order of the universe. It 
requires only a supeificial observation to perceive 
that there are many apparent exceptions to the 
pervading harmony and happiness of creation : 
there are convulsions in the physical world ; there 
are suffering, decay, and death throughout the 
whole range of organic existence ; and the appella- 
tion of Evil is commonly applied to such pheno- 
mena. In the face of the human consciousness, 
such phenomena appear to be infractions of the 
general order and good, and it pionounces them 
emh Every form of religion testifies to the 
recognition of evil in the external woild, and 
superstition in all its shapes mainly rests upon it. 

but it is in the sphere of moral life alone that 
the conc^tion of evil is most deep-seated — evil in 
human life and manners and history. There is in 
the moral consciousness of man a sense of violated 
order, of transgression of divine law, or what is 
called sin, which is evil in its essential form. This 
fact of evil ^ is everywhere appealed to by the 
Christian religion ; it is the aim of this religion to 
deliver men from its power and misery. Every 
ethical and judicial code is based upon its recog- 
nition, and IS designed to protect human society 
from its injurious consequences. 

The question of the origin of evil has been gi-eatly 
discussed, and has received various answers. The 
simplest and most direct of these answers is that 
which maintains a double origin of things, or a 
system of dualism. This conception lies at the 
basis of many forms of religion ; it may be said to 
be the fundamental conception of all mere nature- 
religions. Interpreting the obvious appearances of 
nature, these embody in divine personalities its 
contending manifestations of light and darkness, 
benignity and terror. The opposition of Ormuzd 
and Ahriman in the old Zoroastrian faith is one of 
the most conspicuous examples of this religious 
dualism. Manicheism, which spread so widely in 
the 4th and 6th centuries, and the Syrian gnosticism 
from which it sprang, though accounted amongst 
Christian heresies, are also historical illustrations 
of the same principle. 

The dualistic theory of the origin of evil, how- 
ever, could not maintain itself with the advance 
of speculation and the truer appreciation of Chris- 
tian truth. It was at once a postulate of the 
cultivated reason and a dictate of divine revela- 
tion that the world proceeded from One absolutely 
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Divine Creator, holy and good, of -whom, and 
through whom, and to whom are all things. It 
was necessary, therefore, to reconcile the appear- 
ance of evil with this fundamental admission. 

The doctrine of the Fall, especially in the later 
form of development which connects it with the 
existence of a devil or evil spirit, tempting man 
in the shape of the serpent, was supposed to 
explain the appearance of evil in human history. 
Being tempted of the devil, man sinned, and so 
fell from his obedience to the divine law. This is 
the doctrine of orthodox Christian theology, and 
the answer which it gives to the inquiry, how sin 
came into the world. And many minds never 
think of carrying the inquiry further. It is clear, 
however, that tliis explanation of the historical 
origin of evil leaves the ^estion of its real and 
absolute oiigin unsettled. The devil being assumed 
as the cause of man’s sin, the further question 
arises, whence the devil? Is he an absolute per- 
sonality? in which case we are landed in the old 
theory of dualism ; or is he, according to the 
traditionary Christian conception, a fallen angel? 
in which case the question just returns, whence 
the spring of evil in Jhim? (See Devil.) There is 
no real explanation gained by this removal of the 
question; it is still the same difficulty — whence 
tlie origin of evil in the creation of an all-perfect 
Being, almighty as well as all- wise and good ? 

Speculation may please itself with ingenious 
answers to this question, but in truth it admits 
of no satisfactory solution. Some, for example, 
have argued that evil, like darkness or cold, is an 
indispensable element of alternation or contrast in 
human life. All individual reality is only the 
' product of opposite forces working together. 
Character could only arise from the interaction 
of opposing ethical influences of good and evil. 
In nature we have attraction and repulsion, rest 
and motion, positive and negative electricity ; 
why should it be different in the sphere of morals ? 
Here, too, there must be polarity. Good can only 
exist in contradistinction to evil ; the one no less 
than the other is necessary to constitute the drama 
of human life and histoiy. Others, again, have 
argued that evil is the result of what is called 
metaphysical imperfection. God alone can be 
perfectly’’ good. The creature in its very nature 
IS limited, defective ; and evil is nothing else than 
the evidence of this limitation in man. It is not 
something real or positive, but only a privation. 
It is in morals what cold and darkness are in 
physics, a pure negation. Thus have argued such 
profound thinkers as Augustine and Leibnitz. 
But it requires but little penetration to see that 
such arguments, however ingenious and so far 
well founded, do not meet the essential difficulty 
of the problem. If evil be, according to such 
views, a necessary element of human life, in the 
one case in order to develop its activity, in the 
other case as clinging to its creaturely limitations, 
then plainly it is not, in the orthodox sense of the 
word, Q-cil. It is not and cannot be a conriadic- 
tion of the true idea of human life, and at the 
same time a necessary element of it. Whatever 
necessarily belongs to life must help its true 
development, and not injure and destroy it; must 
be good in short, and not evil. Such theories, 
therefore, only solve the problem by eliminating 
the fact. The origin of evil must remain for ever 
inscrutable; nor is it ’Wonderful that it should. 
It is only in its ultimate sense conceivable as a 
quality of moral freedom, and moral freedom in 
man or any created being is a profound mystery. 
It is something which ‘ we apprehend, but which 
we can neither comprehend nor communicate.’ 

The problem of the origiu and existence of evil is dealt 
with by the most notable philosophers, as by Kant and 


Hegel, but assumes special prominence in the pessimistic 
plnlosophers, Schopenhauer and Hartmann. According to 
Schopenhauer, not merely does pain greatly outbalance 
pleasure, but existence as such is necessarily evil (see 
Pessimism). John Stuart MiU, in his posthumons essays 
(1874), held that, in the presence of so much and so great 
evil, physical and moral, in the universe, it was im- 
possible for him to believe in a deity at once omnipotent 
and all-benevolent. He felt therefore driven to regard 
God as a Demiourgos hmited in power by the materials 
on which he had to work. See also Six, Will ; Jnlins 
Muller, The Christian Doctrine of Sin (trans. 1868) ; and 
Bashdall, The Theory of Good and Dvil (1907). 

EtII, King’s. See Scrofula. 

. Evil Eye, the power of exerting an evil 
influence or fascination on any one by a glance 
from the eyes, one of the most venerable and wide- 
spread of human beliefs, sanctioned alike by the 
classical authors, the Fathers of the Church, the 
medieval physicians, savage races everywhere, and 
modern usa^’e in many countries within the range 
of Christianity. Headers of Virgil will remember 
the complaint of Menalcas in the third Eclogue 
that some evil eye has bewitched his tender lambs, 
and every one ' is familiar with St Paul’s hold 
metaphorical use of the idea to express the spiritual 
perversion of the Galatians (iii, 1). By the 
ancient Greeks it was called Baskania^ by the 
Komans Fctscinum; and to both it was an integral 
pai*t of the popular belief. Amulets of very various 
forms — ^the most common those shaped like horns, 
like a frog, or like a hand — were worn to counter- 
act its e&ct, and such devices adopted by way of 
safeguard as spitting on the ground or on the 
breast, showing something ridiculous to the fas- 
cinator, dissimulating good fortune, or doing some- 
thing unpleasant by way of a counter-penance, 
like rolycrates of Samos throwing his ring into the 
sea. It was supposed that fascination was most 
often due to envy; hence the philosophy of over- 
coming it, and converting it into laughter and 
safety, by the exhibition of some ridiculous amulet, 
often of most i^^decent description. Such also were 
the oscilla or little masks of Bacchus hung upon 
fruit-trees to avert the fctscinum and keep them 
fertile, and the phallus borne about in procession 
at the Dionysia. Of similar origin is the fact that 
stated nunibers are particularly liable to the 
fascimim^ and hence the deep-rooted Jewish dis- 
inclination to number flocks or the like, and the 
no less strong objection of Neapolitan and Scottish 
fishermen to state the number of their catch. In 
the folklore of almost every people it is considered 
unlucky to be praised with any particular warmth, 
and it is a point of prudence to use certain formulas 
immediately thereafter. We find this not only 
among the ancient Greeks, Romans, Celts, and 
Teutons, hut among such people as the Turks, 
Italians, Spaniards, as well as the Chinese, 
Japanese, Negroes, and Red Indians. Thus, in 
Carniola and Corsica a mother does not care to 
hear her haby praised or a farmer his crops, while 
even in England here and there sick people still 
feel uneasy at being told that they are looking 
much better. 

Nowhere at the present day has the belief in 
the evil eye a more real power than among the 
Neapolitans. The Jettatura is one of the common 
dangers incident to life, and every one wears 
his amulet against it. These are usually of silver, 
in the form of an antelope horn, a hand with 
the first and little finger doubled down, a key 
with a heart in its handle, a crescent moon with a 
face in it, or a sprig of rue. Other very common 
forms are the cimaTuta, an emblem combined of all 
the foregoing, none of which are directly Christian 
symbols, and the cavallo mwnno (‘sea-horse’) and 
sirena^ the last two being very common in Pompeian 
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paintings. The horror of this fatal gift of fascina- 
tion with its blighting influence is deepened by the 
fact that it is exerted upon any object upon which 
the eye may firet light, often, if not indeed usually, 
in opposition to the will of the person who is cursed 
with it. Men now possess it more commonly than 
women— -nay, the jettatore is often a priest or 
monk, and it was long a matter of common belief 
that it was an unhappy attribute of Pio Nono him- 
self. In ancient times, on the contraiy, it was 
more common in women than men, and was 
possessed most often by little old women with 
squint or deep-set eyes, especially those who were 
lean and melancholy, and had double pupils. The 
Neapolitan is traditionally a morose and 

sallow man, eager to cast his blighting influence 
over men and women, but most commonly children, 
and usually he is a mean-looking personage, 
totally unlike the portentous figure idealised in the 
Corricolo of Dumas, Many of the medieval philo- 
sophers have seriously discussed the rationale of 
the evil eye, with its relations to the poisonous 
rays emitted by toads and basilisks, and the 
fascination of terror exerted by the serpent upon 
the bird through keeping its eyes fixed steadfastly 
upon it. Grimm notes as one of the best means of 
recognising a witch, that when you look into her 
eyes you see your image reflected upside down, 
and suggests that the peculiar conformation may 
have had something to do with her evil eye. At 
anyrate this baneful property is characteristic of | 
witches everywhere, of none more than in those of 
Teutonic mythology. | 

See Fascination ; the learned discussion in W. W. 
Story’s Castle St Angelo and the Evil Eye (1877); G. 
V'i^\xh,LaJeUatura ed %l MaVocchio in Sicilia (KoIozsv&t, 
1884) ; chap. vi. of E. N. Rolfe and H. Ingleby’s Ifaples 
in 1888 ( 1888 ) ; Tuohmann on * Fascination * in Melusine 
(1884-89); Elworthy, The Evil Eye (1895) ; B. 0. Mac- 
lagan, The Evil Eye in the Western highlands (1902); 
and, for Eastern evidence, papers by John de Cunha and 
Purushottam Balkrishna Joshi in part iii. of Hhe Journal 
of the Anthropological Society of Bomhay (1888). 

Evil If erodacli. See Babylonia. 

Evolute, Involute^ correlative terms first 
applied to the tracing of curves by Huygens. Under 
this distinction every mathematical curve is con- 
sidered as one of a pair which are mutually pro- 
duced. To measure the curvature at any point, or 
the amount of bending or deflection from the tan- 
gent, we find a circle which coincides with the 
curve for an elementary distance. This circle of 
curvature or ‘osculating circle’ must evidently 
diminish its radius as the curvature increases, and 
increase its radius as the curvature diminishes. 
The centre of this circle is called the centre of 
curvature for that point ; and the successive points 
of any given curve iiave in general diffeient centres 
of curvature, because the amount of deflection is 
constantly varying. When we trace, for example, 
an ellipse, ^ the varying centre of curvature is at 
the ^ same time tracing a companion curve of quite 
a diflerent shape. The latter is called the evolute 
and the former the involute. Or we may begin 
with the evolute. Take a circular disc of metal 
or wood and wap a thread round the circum- 
ference, which is now to serve as the generating 
cui’ve. When the disc is held fast to any plane, 
and the string unwrapped under tension, any 
point of the latter will describe on the plane an 
involute of the circle. At any particular moment 
of the process the straightened or unwound part 
of the string is the radius of curvature of the 
outer curve. Thus, ( 1 ) the tangent to the evolute 
at any point is the normal to the involute at the 
corresponding point; (2) any curve as involute can 
have hut one evolute, but any curve regarded as 
an evolute has an infinite number of involute 


companion curves, which are all parallel ; ( 3 ) the 
length of any arc in the evolute is the difference 
between the tangents at its extremities. When the 
circle is evolute, its involute ( see fig. ) is obviously 
spiral; and, when it is itself involute, the corre- 
sponding evolute has the exceptional form of being 
diminished to a point. The evolute of the cycloid 
is also exceptional, being another equal cycloid, 
a fact first observed by Huygens. A practical 
application of the involute of the circle occurs 
in theoretical mechanism in connection with the 
shape of the teeth of wheels, under certain circum- 
stances. 

From A, the beginning of the involute, draw a 
tangent AM = length of circumference of the circle. 



Divide AM into eight equal parts (as figured) and 
the circumference into the same number at B, B, B, 
&c. At these points draw tangents so that line 
B1 = line Al, B2 = A2, B3 = A3, B4 == A4, &c. The 
extremities of the tangents show the curve called 
the involute of the circle. The dotted curves show 
three of the companion involutes, all parallel to 
the first. They obviously admit of indefinite exten- 
'sion, however small the generating circle may be. 

Eyolution9 in Arithmetic. See Involution. 

Evolution* Upon every developing mind, 
whether infantile or consciously philosophic, there 
presses at times the question of the origin of things. 
The attempt to answer this is to construct a 
cosmogony ; and is alike the earliest and the latest 
extension of our common-sense account of things 
into complete and moie orderly form as science. 
In seeking to do this the greater and more per- 
manent phenomena at first impress us; and our 
speculative restlessness, if not lulled altogether, 
may seek to satis^ itself by postulating the exist- 
ence of the universe substantially unchanged 
during an infinite past. But this philosophy of 
things is not only incapable of being really grasped 
by the highest effort* of the intellect, but is 
incessantly contradicted by experience; it has 
hence never gained any real acceptance from the 
simplest common sense, much less any confirmation 
from science. The alternative then arises of draw- 
ing an explanation of the origin of things from 
our experience not of permanence, but of change. 
Here it is naturally the most changeful phenomena, 
the most marked and sudden contrasts, which first 
and most deeply arouse our attention, and this not 
only in nature, but still more in human life and 
affairs. The conception of uniformity among 
superficially different phenomena has hardly arisen, 
and the demand for explanations in terms of cause 
and effect, other than in terms of personal volition, 
is proportionately weak. The hypothesis of a 
sudden and unexplained, of a mysterious appear- 
ance or creation of things, thus next presents 
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itself ; and the subsequent explanation of this as an 
act of external will is rendered easy by our personal 
consciousness. As our practical and industrial 
powers develop, and the perception of phenomenal 
order deepens and extends, the origmal simple 
association of a simultaneous appearance of all 
phenomena with a flash of volition is modified. 
Phenomena are becoming classified and inter- 
connected in larger and larger groups, with which 
a higher anthropomorphism can henceforth asso- 
ciate a conception of detailed design. The older 
view only remains provisionally so far as order 
is not yet apparent ; such later creationist theories 
become increasingly supplemented by a recogni- 
tion of the changes in progress around us. The 
importance of these is found steadily to increase, 
and the conception of evolution, nascent since the 
crudest view of creation had given place to a more 

f radual and causal explanation, now becomes in- 
ependently formulated in each order of phenomena. 
Human aflfahs become more and more obviously 
interpretable than of old, and there arises in their 
place the characteristically modern idea of progress. 
Natural science meanwhile has become more active, 
the very astronomical and geological phenomena 
from which our ideas of permanence were most 
derived are seen to be in process of change. Changes 
which seemed to be catastrophic in their vastness 
are proved to be only the cumulative product of 
natural agencies in daily operation ; and the idea 
of the present as the product of the past also 
becomes extended to the world of organic life. The 
details, the general mechanism and direction of 
the processes of change, thus become inquiries of 
paramount interest to each body of scientific 
specialists and still more to the philosopher. It is 
this period that we find oui selves, and to the 
brief discussion of these questions therefore that 
we must pass ; but it is useful from the outset to 
recognise that instead of having well-defined and 
sharply-opposed theories of creation and evolution, 
these are but phases of an incomplete evolution. 
Hence the controversies so active during the middle 
half of the last century have piactically ceased ; 
it is admitted on all hands that the evolution 
theory only supersedes those cruder anthropo- 
morphisms of arbitrary creation and of mechanical 
contrivance which presented the universe as a mere 
aggregate of finished products, without excluding 
that higher and more unified teleology which in- 
terprets it as the orderly unfolding of a cosmic 
drama. And as we see the evolution theory to be 
an orderly development beyond its predecessors, 
mere destructive criticism of these becomes no 
longer necessary. 

Mode of Treatment — The student of theology or 
philosophy, or the man of general education, is 
usually inclined at once to plunge amid the con- 
flicting currents, the perplexing eddies of past 
cosmogonic speculations. He hence, sets out by 
reviewing the oriental theories of the universe, and 
comparing these with Hellenic ones ; he develops 
mingled types of both through early Christian 
thought into the elaborate compromise of the 
scholastic world; and finally endeavours to trace 
the modifications and survivals of these in con- 
tact with the thought-streams of the Renaissance 
and the Revolution before reaching the theories of 
modem times. But it would be a grave mistake to 
suppose that these last are the product of any 
continuous development from the preceding course 
of speculation. They have arisen independently 
and upon a distinct line, and present themselves as 
the most generalised result and expression of our 
concrete studies of natural science. Hence such 
historic inquiries, in all cases difficult, if not 
Actually misleading, would be in any case pre- 
mature ; whereas, when we have grappled with the 


scientific theories of evolution, we may then pro- 
fitably note the analogies or parallelisms, the sur- 
vivals of, or reversions to, earlier modes of thought 
which these present. 

Scientific conceptions of evolution may them- 
selves be appi cached from various sides. Minds of 
the more abstract type or training tend to begin 
with such a highly generalised analysis and ex- 
position of the subject as that with which the 
labours of Herbert Spencer were so pre-emi- 
nently concerned. After accepting or modifying 
this dynamic view of the univeise as a whole, 
we should then seek to satisfy ourselves as to the 
applicability of our principles to the genesis of the 
physical world, and thence pass to the phenomena 
of life, mind, and society. We should then be 
accustomed to regard the universe no longer as 
a mere phantasmagoria, nor even merely as an 
orderly succession of events, but as a process of 
becoming. And, since this orderly flux of evolution 
is still in progress, scientific prevision thus becomes 
possible, and with it a corresponding degree of 
practical prevision as well. We thus reach a tran- 
sition from the cosmist to the humanist attitude ; 
the essential step from an evolutionary system of 
science towards an evolutionary system of ethics 
would then be made. These general conceptions 
reached, and an evolutionary philosophy in^ its 
broadest outlines being thus settled, we are in a 
position to review the earlier systems of different 
historic periods, and rationally criticise and inter- 
pret them in the light of our owm conceptions; it 
may be even to recognise defects or deficiencies in 
these, and to obtain suggestions how to correct or 
supply them. 

A less arduous and more popular method, con- 
crete and inductive moreover, and consequently 
more in harmony with the modern spirit, is to 
begin as a scientific specialist, artificially isolating 
in thought one order of phenomena at a time from 
the complex unity of nature. Reviewing in this 
way the physical sciences, next the biological, and 
finally the mental and social, we shall be able to 
trace the jiarallel rise of evolutionary interpreta- 
tions in each order of phenomena. And, after 
adequate detailed study of physical and organic 
processes, we may not only discuss the broader 
generalisations with fuller grasp and certitude, but 

E roceed to inquire into the evolutionary process in 
igher sciences with ampler preparation ; and thus 
ultimately approach the philoso^ic ideal of clearest 
and completest general view. 

In this way we should have again completed the 
same cycle oi thought as that sketched in the pre- 
ceding section, but, this time inductively instead 
of deductively : we have, as it were, worked our 
way upwards from our scientific primers instead of 
down from Spencer’s First Frinevjgles or the like. 

In short, then, the most simple, safe, and fruitful 
scientific method of studying the problem of evolu- 
tion we find to be to reverse the order of the three 
distinct methods above outlined; to commence 
with the concrete study of evolution as manifested 
in the universe as a whole, in the earth’s crust, and 
among plants and animals ; gradually to rise toward 
more abstract expression and more deductive grasp, 
then to pass to mental and social evolution. 
Within the present compass the utmost that can 
be attempted is to sketch out a few of the leading 
lines of thought and still more briefly indicate 
others. 

Emhjdion in the Physical Sciences — Astronomy . — 
Here, as in other sciences, early conceptions of the 
■universe agree in viewing it as being, as far as 
possible, in permanence and at rest, and not in 
change and motion. Such static views may be i 
only tacitly implied, but are more usually directly 
avowed : thus the earth was long viewed as a 
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t)lane stably supported, and till very recently the 
stars were viewed as fixed. But as the static 
universe of the ancient astronomer passes into that 
of Copernicus and Kepler, Galileo and Newton, 
Herschel and Leveirier, dynamic, or more accurately 
kinetic, conceptions have henceforward an assured 
prominence in at least one science, and that the one 
most obviously concerned with the universe as a 
whole. For although evolutionary speculations of 
more or less vagueness seem to have arisen once 
and again in almost every science, the first well-de- 
veloped theory of evolution which has attempted to 
cope with the observed facts of any science must 
be credited to astronomy (if not to the professed 
astronomer) in the famous Nebular Hypothesis 
(q.v.), of which the suggestiveness to all other 
departments of science must be freely admitted. 
For the mind which has once faiidy grasped the 
conception of stellar and planetary evolution can- 
not readily stop there. 

Evolution in Chemistry . — In chemistry kinetic 
conceptions must naturally have been rife from 
the earliest times. The records of ancient chemis- 
try are indeed largely those of the speculative 
exaggerations of kinetic hypotheses by the alche- 
mists ; as its history in more modern times bears 
the trace of a strong, and in some respects exces- 
sive reaction from these, albeit to occupy the 
more certain ground afforded by the conception 
of the permanence of matter. But the an^ytic 
researches, the studies of atoms and elements, of 
valencies and molecular constitutions viewed as 
absolutely definite, are again being used only as 
startino -points for new dynamic departures, such as 
those or thermo- chemistry ; while new speculations, 
essentially evolutionist, such as those of Crookes 
and others, have arisen on various hands around 
the well-known periodic law (see Chemistry, 
Physical Chemistry). The similarity in compo- 
sition of our planet with that of sun and stars, and 
the intimate relation between organic and inoi- 
ganic compounds, are also suggestive; while the 
actually observed genesis of many species of 
minerals by the action of natural causes, and the, 
frequent transmutation of one species into another 
when some definite change takes place in the sur- 
rounding conditions, are not without evolutionary 
interest. See also Radixtm, Electron, 

The recent movement in chemistry above alluded 
to is indeed only the counterpart of what had been 
taking place earlier and more fully in physics, 
thanks largely to astronomy and to the mechanical 
arts, not to speak of other influences. The laws 
of motion, the conception of gravitation, are steps | 
of the same progiess, as are also the sublime con- j 
ceptions of the conservation and dissipation of 
energy throughout the universe, and the revision 
of these conceptions required by further study of 
the electrical nature of Matter (q.v.). And as 
the analytic task of the chemist and physicist 
rises from that of weighing and grasping at 
the atom to that of watching and measuring 
the wave or the electron, our general concep- 
tions are inevitably changing also. The idea of 
a static univers^ essentially constructed once for 
all of so n^ny different masses and kinds of matter, 
upon which man of science, philosopher, and 
theologian alike formerly agreed, is on all hands 
fully giving place to tnat of a dynamic unity 
which owes its manifold and unceasing differentia- 
tion to the varying modes or moods of the universal 
energy. 

Evolution irt Geology . — That the last- century 
mineralogist was here and there already widening 
his interest to the rocks and even meditating as to 
their nature and origin is well evidenced by the 
penetrating speculation of Linnseu^ : ‘ It may be 
that the solid rocks are not primeval, but the 


daughters of time.’ As subsequent generations 
of research have shown us, this solid rock is the 
product of igneous and that of aqueous action, here 
reaching back to an incalculable antiquity, ortheie 
evolved within the period of human occupancy; 
while others consist in gi’eat part, or even com- 
pletely, of the remains of extinct animals or plants. 
These are conceptions now so familiar that it is 
difficult to realise their once revolutionary appear- 
ance and effect. But when we take into account 
the transition from the cataclysmal and essenti- 
ally creationist theories which at first prevailed 
to the uniformitarian, or evolutionist, interpreta- 
tion of geological phenomena which centres round 
the work of Lyell, we cannot wonder that such a 
revolution in geological doctrine should have exer- 
cised an influence upon general thought only second 
to that of the Copernican astronomy itself. More 
detailed studies, too, would be of no little service 
to our general theories ; note, for instance, how the 
geologist takes from the astronomer, now a stellar 
evolutionist, the cooling planet, and outlines its 
rimeval sunderings of land and sea, its wrinkling 
ills and vales, how he proves that the pulse of 
ocean is but the dying ripple of a once fiftyfold 
mightier tidal wave, or how the glacial period is 
the inexorably recurrent winter of a year of ages. 
The mineralogist no longer merely measures and 
analyses, but deciphers the origin and transmutation 
of mineral species, and of the rocks they form under 
the forces of the environment (see Mineralogy); 
and the typically changeful phenomena of climate 
and atmosphere are rendered the subject of a 
typically dynamic sub-science (see Meteorology). 

Modal Explanation of Physical Evolution . — We 
must sooner or later inquire whether any general 
principle can be found to verify and rationalise the 
process of evolution in the physical world, and ^ 
this the answer has been specially elaborated by 
Herbert Spencer. His essential principle or Law 
of Evolutron must be stated in his own words : 
‘Evolution is an integration of matter and con- 
comitant dissipation of motion during which the 
matter passes from an indefinite incoherent homo- 
geneity to a definite coherent heterogeneity, and 
during which the retained motion undergoes a par- 
allel transformation.’ The deductive and inductive 
establishment of this principle, and its comprehen- 
sive verification and fruitful application through- 
out the fields of the higher sciences as well, are 
necessarily left for fuller separate exposition (see 
Spencer). And although the student who seeks 
to follow Spencer in grappling with the riddle 
of evolution in higher orders of phenomena may 
not admit that his uncompromising application or 
the principles of physical evolution to nigher cate- 
gories is so exhaustive and satisfactory as he claims, 
there can be no doubt that this general treatment 
has been on the whole amply justified so far as it 
goes, alike in unifying the sciences, and in the 
separate organisation of these. 

Evolution in Biology . — This portion of the sub- 
ject demands special attention and fullest outline 
tor many reasons. Not only is the transition from 
static to evolutionary conceptions of comparatively 
recent, indeed almost contemporary interest ; hut 
the progress of the doctrine of evolution as a general 
theory of the universe has been most closwy con- 
nected with progress in biology. And while we can 
at best merely speculate as to the direct continuity 
of evolution from the inorganic to the organic world 
(see Biology, Spontaneous Generation), we 
are constantly impressed by the fundamental unity 
of the process in the simplest and most complex 
forms of life, and by the tnoroughness with which 
the same principles may he traced into the highest 
' superorganic ’ phenomena of mind and society. 

At the outset we require Some such conception of 
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the actual historic progress of our concrete know- 
ledge of plants and animals as is outlined in the 
ai tides Botany and Zoology, and also of that 
lise of our more abstract kinetic and static (physio- 
logical and moi’pholo^ical ) interpretations of the 
plienomena of life as is given under Biology and 
Botany. The general argument for evolution 
appended by Darwin to the dassic statement of his 
theoiy of Natural Selection in the Oiigin of Species 
has been already summarised under Daewinian 
Theory, and its separate heads are also to be 
found under separate articles; only the briefest 
reference to these need here be made. We must 
keep, for instance, in view the conceptions of the 
actual evolution of the individual which have 
become systematised in the sub-science of embry- 
ology (see Embryology). Suffice it, however, 
here to recall that, although it is in this con- 
nection that the term evolution first makes its 
appearance, it is used along with development^ in a 
sense diametrically opposed to its present signifi- 
cance, as the mere enlargement and unfolding 
{evoUiUo, evolution^ Entwickehing) of a form and 
structure in all essential respects a perfect minia- 
ture of that of the adult. 

Without recording or analysing the various con- 
ceptions of species (see Species) it is sufficient 
again to note how the belief in their objective 
constancy and practical definableness is shaken 
by such facts as ( 1 ) that pre-evolutionary system- 
atists differ hopelessly upon the number and limits 
of the species of all the more variable groups 
of plants and animals; (2) that the mere numeri- 
cal increase of the number of specimens in our 
museums is constantly compelling us to recognise 
that great numbers, sometimes even scores or 
Jiundreds, of Hype-specimens’ of iiTeproachably 
described * species ^ are but so many individual mem- 
beis of a series linked by the most infinitesimal 
gradations, yet of which the extremes differ by 
characters oi specific, it may be even generic rank. 
And when (3) the assumption of the general 
sterility of hybrids is proved experimentally (see 
Hybrid) to be an exaggeration, it becomes, to 
say the least, increasin^y difficult seriously to 
support the dogma of the constancy of species. 

Leaving the general external form with which 
the species-maker is mainly concerned, we must 
accompany the anatomist through each level of 
his deepening analyses and comparisons, through 
organ -systems and organs, tissues and cells, to the 
ultimate protoplasm itself (see Biology, Mor- 
phology). To realise how fully this analysis 
results in the demonstration of an unsuspected 
unity of structure not only between species and 
genera, but far larger groups, some actual study 
of the concrete facts is indispensable; as also 
to appreciate the same beautiful unity of type 
in individual structures so differentiated as the 
appendages of a lobster (see Crustacea) or the 
parts of a flower (see Flower). Yet here again 
we have an instance of the tenacity of static con- 
ceptions; for although it could not be actually 
denied that the hypothesis of descent from common 
ancestors at least might explain the structural 
unity observable under classification, as from a 
simpler ancestor, that observable under the indi- 
vidual structure, the conception of conformity to 
a pipely ideal ‘archetype,’ was long maintained. 
Budimentary organs, such as the teeth of foetal 
whales, were thus explained not as reduced sur- 
vivals of structures ancestrally useful, but as purely 
intellectual necessities of this arbitra^ ‘ conformiiy 
to type.’ This ingenious revival of Flatonic ideas 
in conjunction with scholastic nominalism could 
not, however, very long survive the demonstration 
of the frequent absence of rudiments necessary for 
archetypal purposes; and the alternative evolution- 


ary explanation has thus inevitably succeeded to 
its place. 

It is much to leam from the taxonomist that his 
classification of species and genera, even the whole 
world of plants or animals, assumes the form of 
a vast genealogical tree ; and it is no small con- 
firmation of the evolutionary view to note how 
every new fossil-trove throws some fresh light upon 
the order in which the branches or branchlets of 
this tree have historically developed. With all 
the missing links we can imagine or desire between 
the modern horse and his simple five-toed ancestor 
(see Paleontology, Foot, Horse), not to speak 
of other examples, we have indeed evidence which 
may well satisfy us of the histoiic fact of evolu- 
tion ; but this brings us no nearer compiehending 
the rationale of the process. Leaving the mor- 
phological sciences, we must pass -with Darwin 
to the study of what we may call the higher 
physiology. Assuming what is known of the 
functions of the individual, we must note not only 
the relations of the species unit (in higher forms 
usually of course the pair), and so familiarise 
ourselves with the phenomena of reproduction and 
sex, of heredity and vanation, breeding and rela- 
tion to offspring, the results of intercrossing, the 
modification by environment, &c. ; we must also 
consider the wider relations among the members 
of the same species, between allied species, and 
finally between practically unrelated ones, whether 
here of stmggle or there of adaptation. He thus 
introduces us to this vast and practically new field, 
and gives us a glimpse of the living, whole nature in 
that magistral series of volumes, which we may as 
it were group into a Vita Naturae, complementaiy 
to the static Systema Natures, and no less epoch- 
making for our day than was that of Linnseus for 
his. 

We see how natural it is that the student of 
biology who thus becomes an evolutionist so lai*gely 
by help of Darwin, should accept the lucid and 
comprehensive modal explanation so vitally associ- 
ated with his whole evolutionary attitude, and 
thus also become a thoroughly convinced Darwinian, 
a natural selectionist without more ado : and we 
can readily understand that the assent of the 
majority of the intelligent public should have 
gradually followed the same course during the 
generation after the publication of the Origin of 
Species. 

It is necessary, however, to refer more precisely 
to the histoiy of opinion both as regards the fact of 
evolution and the factors in the process. The his- 
tory of the two questions — of the empirical fact, and 
of the actual mechanism of evolution — can hardly 
be separated, though it is of course ■well knowm 
that the former was virtually settled by the demon- 
stra’tions of Spencer, Darwin, Wallace, Haeckel, and 
others soon after the middle of the 19th century, -while 
we are still in the midst of keen debate as to the rela- 
tive importance of the diverse factors. The history 
of the theory of evolution, so far as the organic 
world is concerned, is essentially modern, for in 
^ite of vague hints and a priori speculations from 
Thales and Empedocles on-vvards, it was not till 
the 18th century that evolution began to be veiy 
definitely suggested as a modal explanation of the 
origin of our fauna and flora, or that inquiiy began 
to be seriously directed to what we now call the 
etiology of organisms. 

What was for so long only a germ-idea at length 
took shape in the mind of Buffon ( 1749 ), who not 
only urged the general conception with diplomatic 
skill and covert irony, but sought to show how new 
conditions evoked new functions, how these in turn 
reacted upon the structure of the organism, and 
how, most directly of all, altered climate, food, 
and other elements of the environment might oe 
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the external conditions of internal change, whether 
for progress or the reverse. Erasmus Darwin ( 1794 ), 
with a truly living conception of nature, empha- 
sised the organism's inherent power of self-improve- 
ment, the moulding influence of new needs, desires, 
and exertions, and the indirect action of the envi- 
ronment in evoking these. To Tieviranus (1802- 
31 ) organisms appeared almost indefinitely plastic, 
especially, however, under the direct influence of 
external forces, nor did his analysis of possible 
factors fail to recognise what Brooks, Weismann, I 
and others have since elaborated, that the union ; 
of diverse sexual elements in fertilisation was in 
itself a fountain of change. His contemporary 
Lamarck (1801-9) is well known to have em- 
phasised the importance of changed conditions in 
evoking new needs, desires, and activities, while 
urging also the perfection wrought by practice and 
the degeneration which follows as the nemesis of 
disuse. Evolution seemed to him the interaction 
of two fates — an internal progressive power of life, 
and the external force of circumstances in the two- 
fold struggle with the environment and with com- 
petitors. Among the philosophers also, especi- 
ally in the minds of those who had been disciplined 
in physical or historical investigations, the specula- 
tions of the ancients were ever taking fresh form, 
gaining moreover in concreteness ; witness the 
contributions of Kant and Herder. In Goethe’s 
epic of evolution the adaptive influence of the 
environment is clearly recognised, while the misty 
theories of his contemporary Oken chiefly interpret 
the organic progress in terms of action and reaction 
between the organism and its surroundings. Wells 
in 1813 and Patrick Matthew in 1831 forestalled 
Darwin in suggesting the importance of natural 
selection, but their buried doctrines were of much 
less practical importance than those of Robert 
Chambers, the long unknown author of the Ves- 
tiges of Greation (1844-53). His hypothesis of 
evolution emphasised the growing or evolving 
powers of the organisms themselves, which de- 
veloped in rhythmic impulses through ascending 
grades of organisation, modified at the same time 
by external circumstances acting with most effect 
on the generative system. In Erance, Geoffroy and 
Isidore St Hilaire, father and son, supported the 
thesis of definite variation under direct environ- 
mental influence. And before reaching even the 
contemporaries of Darwin a complete history would 
have to take account of the conclusions of many 
naturalists, such as Von Buch, Von Baer, Schleiden, 
Naudin, and Wagner. The environmental factor 
was subse(iuently recognised with greater cle?i,rness 
and with less exclusiveness by Spencer ; while 'Dar- 
win and Wallace, recognising some truth in most 
of the above positions, but believing them wholly 
insufl&cieht, left the problem of the origin of varia- 
tions alone, and devoted their stren^h to estab- 
lishing the theory of the origin of species by means 
of natural selection,^ a view which emphasises the 
destructive or eliminating and the conservative 
or selective action of the animate and inanimate 
environment in the struggle for existence. 

Even from ^ the above brief sketch of represent- 
ative conclusions, it will be seen that successive 
authors accent diverse factors in the evolutionary 
process : in the view of one the organism has a 
motor power of variation inherent in its very con- 
stitution, or gained by the intermingling of sex- 
elements from which the individual life starts; 
to another the moulding power of changed function, 
the perfecting influence of exercise, the degenerat- 
ing nemesis of _ disuse are all important ; while to 
a third organisms seem to have been hammered 
from one shape into another by the action of that 
complex senes of external influences which we 
briefly term the environment. Among modem 


naturalists we find champions of each of these 
three positions respectively emphasising [a) the 
organism itself, (6) its function, and (c) its envi- 
ronment; a few remain more or less exclusive 
Natural Selectionists, with or without theories of 
the oiigin of the variations which they postulate ; 
while the majority more and more incline to an 
eclectic but not yet synthetic view, differing chiefly 
in regard to the I'elative importance of the various 
factors recognised. 

The difficulty will be obvious of even briefly 
discussing so many positions, many of which are 
better dealt with under the separate articles 
Environment, Heredity, Reproduction, Sex, 
Variation ; and it is undesirable heie to stereo- 
type any one position as final during an unended 
controversy. That criticism will be certainly more 
temperate, and probably not less fruitful, which for 
a time seems to withdraw from the actual field of 
battle ; 'which, instead of joining issue on this point 
or upon that, seeks rather to recognise all the lead- 
ing points of view from which the subject may be 
approached, and thence to clear up the various lines 
on which a modal explanation is or may be offered, 
or to which it must at anyrate be capable of 
satisfactory application. We should thus even be 
able to do more justice to the older naturalists’ 
positions. 

Evolution in Psychology . — The psychologist ad- 
mits the sameinability to derive psycliical processes 
and states from the nutritive and reproductive func- 
tions and stmctures which form the subject-matter 
of biology that the biologist does to derive these from 
inorganic processes. This fact does not of course 
interfere with the investigation of the parallelism 
of each of these higher orders of phenomena (see 
BiOLOG-y), still less with the detailed study of 
evolution in mind, for which, as Herbert Spencer 
especially demonstrated, evolution in the prelimin- 
ary sciences of biology and physics is so suggestive. 
What most concerns us here is to note howlargely 
the science of psychology, or what stood for it, was 
wont to he a matter of deduction from that time- 
; honoured axiom that human nature is for practical 
I purposes always and everywhere the same ; which, 
as evolutionists, we now see to have been an 
erroneous postulate. The older psychology was 
concerned especially with less or more scientific 
analyses of the adult mind, and this usually of the 
isolated ‘typical’ one (usually of the psychologist 
himself), but in a form too generalised to admit 
of mucb practical application. The modern school 
recognises the necessity of unravelling the vast 
complexity of the actual details of psychical pro- 
cesses, and not only eagerly investigates the develop- 
ment of the infantile mind, but scrutinises the 
kindred though humbler phenomena of animal cere- 
bration. Psycholo^ is drawing new light from 
the long discredited study of hypnotic states (see 
Animal Magnetism ) ; since here psychical func- 
tions can be analysed at various levels, and this 
apart from the perturbing action of the will. 
Again, it finds a rich source of knowledge in those 
morbid variations towards excessive or deficient 
cerebration and neuration which we group under 
the complex term Insanity (q.v.). Yet that it 
reaches also the most complex concrete products of 
evolution is evidenced by the rise and progress of 
criticism in literature and art. That we have here 
the closest parallelism to biology and its progi-ess 
is manifest, as our current phrases of comparative 
psychology, of mental physiology, pathology, varia- 
tion, and the like clearly show. We see, indeed, 
that the science of psychology is now more bio- 
logical, more evolutionary, and more unified than 
biology itself, which is still so largely limited by 
the numerous and confused dispersive and analytic 
specialisms from which it has arisen, and which it 
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is still so far fiom having reorganised. The transi- 
tion from the static to the kinetic attitude is thus 
more nearly complete. The debt of science to 
practice is here obvious in the gain from education 
and mental hygiene ; while the return of the science 
into practice, as yet only incipient, promises results 
of the vastest kind. Education would at length 
have to be viewed and practised m an evolutionary 
sense, as the process of assisting the entire develop- 
ment of the individual into, it may be beyond, 
the actual living powers, into the stature and 
beauty, of the race; instead of smothering the 
development under the mere accumulation of its 
dead results in certain fields of detail. Nor is the 
paiallelism of psychical and physiological processes, 
which enables us to modify more and more mind 
through body, failing to open up subtler possibilities 
of modifying body through mind. 

EvohttioTi in the Social Sciences. — Leaving fuller 
treatment to the article Sociology, and such 
special articles (Political Economy, &c.) as are 
therewith connected, we may note that the social 
science of the pre- evolutionary period, although 
represented on its concrete side by^ history, and 
its abstract side especially by political economy, 
was essentially static. History was necessarily a 
record of occurrences at specified dates, which, 
although sometimes set forth in their minor rela- 
tions of cause and effect, did not admit of any 
large co-ordination in scientific terms; thougn 
the continual attempt by theologians and meta- 
physicians to construct a philosophy of history 
indicated at least the need of this. Upon the 
abstract side we have those attempts to formulate 
a purely deductive ‘ science of political economy,’ 
which still so largely survives ; although its pre- 
tended laws, deduced from postulates of the 
archaic psychology, such as that of action ex- 
clusively arising from self-interest, or from meta- 
physical abstractions such as utility, are now being 
replaced by generalisations drawn from the induc- 
tive study of social iihenomena, actual and historic, 
and by principles firmly established in the pre- 
liminary sciences. The derivation of our whole 
body of social knowledge from social practice is 
here of course absolute, all the phenomena being 
human ones ; and the reaction of theory upon 
practice can only at first sight seem dispro- 
portionately small when we lose sight of the im- 
portance of the past thought systematised in 
legal and religious systems. In the world of 
material interests static views have as yet essen- 
tially prevailed : witness the incomparable anti- 
quity of law as compared with that of the modem 
process of law-making and unmaking which we 
call internal politics — a form of activity which, 
however disappointing in its practical results, has 
at least had something to do vrith the even more 
recent emergence and popularisation of the idea 
of social progress. This characteristically modem 
idea became increasingly systematised, on the one 
hand through special studies, and on the other 
through the unparalleled progress of the mechani- 
cal arts. We must note also that the recent 
foundation of sociology as a distinct and unified 
science depended upon the attainment of a syn- 
thetic interpretation of the history of western 
Europe both material and intellectual as the cen- 
tial process of the general evolution of humanity ; 
while no subsequent labours on behalf of the 
nascent science have been greater than those of 
that later thinker who has been as much con- 
cerned as any other with the general philosophy 
of evolution. ♦ 

That the idea of evolution has originally been 
projected from the social plane into that of the 
other sciences, is a proposition which can only 
be doubted by the specialist who has not inquired 


into the history of his ideas ; evolution in social 
affairs has not only suggested our ideas of evolu- 
tion in the other sciences, but has deeply coloured 
them in accordance with the particular phase of 
social evolution current at the time. The hermit 
not unnaturally supposes his cosmist meditations 
to be wholly unspotted by the world he has left 
behind, but this cannot prevent the liistorian from 
rigorously viewing his whole thought and conduct 
as a product of that world. Nor is absolute 
demonstration difficult even from the strictest 
biological specialist’s own postulate — that life is 
interpretable merely as a biological phenomenon. 
Be it so : then science is the summed ( phylo- 
genetic) experience of the race, and the inves- 
tigator’s contribution to it is of course measured 
by his own development (ontogeny). But the 
development of an organism, functional and 
cerebral, is so far pan passu with its adapta- 
tion to the world around it, but still more in 
relation to its own species. In other words, the 
measure of individuation attained by the indi- 
vidual of any species as compared with its fellows 
is dependent in the first place upon sexual 
maturity, (2) upon the relations to offspring 
towards which this tends to develop, and ( 3 ) upon 
the measure of sociality \yhich in so many species 
arises through the widening of this direct repro- 
ductive relation into that of a larger aggregate. 
This is a proposition which the biologist should be 
the last to dispute; hence, while arguing for the 
evolution of the human species by the same agencies 
which have shaped the lower ones, it is impractic- 
able permanently to retain the absurd assumption, 
inhented from pre-evolutionary psychology, that 
mental development goes on as it were in vacuo, 
without reference to the expansion of the organic 
functions of self -maintaining and species-mamtain- 
ing. But as this survival becomes outgrown the 
pure biologist will of course be the first to empha- 
sise and elaborate the proposition that all human 
developments, like those of any other species, are 
in terms of these. 

Modal Explanation of Organic Evolution.—^ 
The conception thus reached of the measure 
of evolution of a species being expressible in 
terms of the pi ogress of its (1) self -maintaining 
and (2) species-maintaining functions is equally 
capable of statement in biological, psychological, 
sociological, or indeed also, as moralists are now 
agreeing (see Ethics), in ethical terms; what 
are termed egoistic or altruistic actions being 
respectively smf-maintaining or species-maintain- 
ing ones, of course at different levms of evolution. 
Here, then, we have a basis for the required 
inquiiT* as to the mechanism of the evolutionary 
rocesses. The evolutionist at anyrate will not 
ispute this parallelism between the non-ethical 
aspects of organic evolution, n*or deny that the 
results and processes of evolution in their highest 
manifestations may be of service in elucidat- 
ing or criticising the similar ones which must 
be supposed to exist in less developed forms. 
Hence he would be in some respects even better 
justified in tracing the evolutionary process down 
from the highest aspects to the more simple ones, 
and from the human species to humbler ones, 
than conversely: thus the limitations of the doc- 
trine of natural selection may be better under- 
stood, and this on two or three distinct sides. It 
is not altogether easy to meet the criticism some- 
times urged by the economist that the process 
which kills off the weakest of the race weakens 
and deteriorates those which survive, and that, 
while some struggle for existence is needful for 
individuation, human progress is yet observably 
associated with an advance of the subsistence fund 
over the requirements of maintenance. Without 
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insisting upon the difficulties urged by Wallace, 
Mivart, and other evolutionists as to the descent 
of man (see Man, Descent of), the ethical 
difficulty so common to all inquiries respecting 
evolution and natural selection in general, but 
human evolution in particular, cannot be escaped. 
For we have as yet little beyond the cheerful 
optimism which sets off the cumulative gain to the 
species against the incessant sacrifice of the weak 
to the strong which is in constant progress alike in 
nature and in human society. And if this be 
indeed the spring of human progress, how can we 
resist the logic which calls upon us to remove 
those adjustments for the mitigation of the 
struggle for existence for the protection of the 
weaker, with which, however, not only our feelings 
and what we have been accustomed to call our 
higher instincts, but our whole civilisation, 
material and moral, are inextricably bound up ? A 
classical statement of the central difficulty, of 
which the Darwinism and the morals are alike 
unexceptionable, and the resultant dualism there- 
fore clearly set forth, may be quoted from Huxley •. 
‘From the point of view of the naturalist the 
world is on about the same level as a gladiator’s 
show. . . . We must say that its governing prin- 
ciple is intellectual, and not moral, that it is a 
materialised logical process accompanied by pleas- 
ures and pains. . . . Society differs from nature in 
having a definite moral object. . . . The ethical 
man tries to escape from his place in the animal 
world founded on the free development of the 
principle of non-moral evolution, and to found a 
Kingdom of Man, governed upon the principle of 
moral evolution. For society not only has a moral 
end, but, in its perfection, social life is embodied 
morality. But the effort of the ethical man to 
work to a moral end, by no means abolished, 
perhaps has hardly modified the deep-seated organic 
impulses which impel the natural man to follow his 
non-moral course.’ 

The natural selectionist sometimes seeks (as 
Darwin indeed himself did) to escape this frank 
return to a pre-evolutionary ethical dualism by 
reminding us that, since on his view ‘nature 
trusts to the chapter of accidents for variation,’ 
favourable ethical variations may spontaneously 
have arisen at the social plane. But even if the 
dawn of similar variations in lower species did 
not raise a probability of the definite rather than 
fortuitous nature of such variations, the unity of 
all the four aspects of organic evolution is none 
the less given up. 

The theory of natural selection is now, however, 
itself undergoing an evolution which promises fair 
for an escape from these difficulties, and this on all 
hands In its classic form it assumed selection to 
operate upon an indefinite number of individual 
variations, which Darwin, at least in some moods, 
was^ quite ready to admit might be produced by 
environment, increased by function, and the like ; 
but which, once selected, were preserved by heredity 
and frequently increased by new spontaneous varia- 
tions in the same direction. Now, however (see 
Heredity), we have an ultra-Darwinian school 
founded by Weismann, and followed by Lankester 
and many others, which, denying the heredity of 
acquired characters, pushes back the origin of all 
variations of species-making importance into the 
protoplasm of nhe sex-elements, and so seems to 
leave na^ral selection as the only factor of evolu- 
tion which we can really hope intelligently to 

B , variation seeming inscrutable. The neo- 
Lrckian school, on the other hand, with which 
Spencer must also be reckoned, holds a very differ- 
ent doctrine, that of the importance of individual 
function and the transmission of its modifications ; 
wMLe the mfiuence of environment is also coming 


to be studied with not only speculative acuteness 
but experimental detail, variation is again being 
more and more frequently regarded as talcing place 
on a few definite lines ; and the origin of species is 
viewed as a literal development of internal condi- 
tions in the species as in the development of the 
individual, which environment can only bend and 
colour, and natural selection no more than prune. 
Such views (see Variation), too often formulated 
with excessive generality and indeed vagueness, 
yet on the whole wdth increasing concrete applica- 
tion to detail, are maintained by Nageli, Cope, 
Eimer, and many others, including the present 
writer. It will at anyrate be recognised that there 
is ample room for such inquiries, and that the 
impoitanee claimed by natuial selection cannot be 
safely established until they have been disposed of 
in favour of that hypothesis of indefinite variability 
upon which this importance essentially depends. 
It is becoming more and more apparent that it is 
the problem of variation which is fundamental to 
selection. 

Amid so many various opinions Dr Wallace 
came to stand almost alone as an avowed exponent 
of the theory of natuial selection in its classic 
form ; yet even he not only made the reseive as 
to Imnian descent above alluded to, but sought to 
replace Dai win’s sexual selection (see Sex) by a 
new hypothesis, and so enlisted the services of that 
heresy of definite variation which is so in econcilable 
with Darwin’s general argument. 

The general drift of the contemporary discussion 
has thus become more apparent ; all theories and 
criticisms have hitherto started with the individ- 
ual as the unit, and the origin and differentiation 
of the self-maintaining structures and functions 
as the primary problem; after which the ougin 
and differentiation of reproductive and species 
regarding processes have been left only a secondary 
and subsequent place. But we aie beginning to 
discover that this method of approach, however 
natural to the individual thinker, is artificial as 
respects nature; we have above been noting how 
many different lines of lesearch aie turning from 
the self -maintaining to the species-maintaining pro- 
cess ; and the centre of gravity of the science is in 
fact undergoing a revolutionary change. In think- 
ing of a species we have been wont to call up and 
investigate the individual type, and to recognise 
tlie^ process of reproduction subsequently only as 
giving us a less or more varied repetition of this 
type ; hut this is a survival of the static and ana- 
tomical view. What the general physiologist is 
now coming to recognise in the species, and what 
accordingly] the evolutionist a fortiori must keep in 
view, is primarily its living continuity, no longer 
the details of its separate links. From this most 
general point of view both are coming to see the 
most complex individual lives, in Foster ’s phrase, 
as hut the ‘by-play of ovum -bearing organisms.’ 
The species is a continuous undying chain of uni- 
cellular reproductive units which indeed build out 
of and around themselves transient multicellular 
bodies; but the processes of nutritive differentia- 
tion and other individual development of these is 
the secondaiy, not the primary question. 

Instead, therefore, of beginning with the origin 
and adaptation of the details of self-maintainmg 
advantage, coming later to those of reproduction 
and sex, and only recognising the mysterious con- 
trol of the principle of correlation of o^ans in the 
background of the whole process, as Darwin and 
other evolutionists have been wont to do, a fuller 
initial recognition of the r^roductive process raises 
the question of correlation between the reproductive 
and individual functions at the outset. We see 
the sexual development of animal, and still more 
obviously of plant, everywhere becoming a mosti 
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potent determinant of its adult character, and one 
of classificatory importance far deeper than the 
mere individual characteristics of the separate 
species. We see again how the nature and degree 
of relation to oifspiing gives a new key to the larger 
aspects of classification. Thus it is the central 
generalisation of botany that despite the individual 
difierentiation of fern, selaginella, cycad, conifer, 
and fiower, these turn out on deepest analysis to be 
but the sui viving phases of a continuous and definite 
increase in the subordination of the sexual parents 
to their asexual ofispring (see Flower). Or in the 
same way, while we define the orders and sub-orders, 
genera and species of the mammalia by help of the 
individual apparatus for maintenance or stmggle, 
the larger question of the characteiistics of the 
inammsQia, and of their main subdivisions, does not 
(lepend upon any mere accumulation of these, as 
Dai win’s very natural application of Ly ell’s well- 
known argument would require : for not only the 
mammal but its essential types, monotremes, mar- 
supial and placental, and even again the subdivisions 
of the latter, express so many stages in the progress 
of maternal sacrifice for offspring. In the same { 
way with the evolution of sociality which arises 
from reproductive aggregation in so many species, 
we see this subordinating struggle, greatly facili- 
tating not only the increase in numbers of the 
species, but their higher specialisation as well. 
We escape from the conception that progress de- 
pends primarily upon internecine struggle lor exist- 
ence— i.e. the subordination of the species to the 
individual, instead of primarily upon that of the 
individual to the maintenance of the species in sex, 
offspring, and society. Thus our ethical difficulty 
at length disappears, since the greater steps of 
advance in the organic world compel us to interpret 
the general scheme of evolution as primarily a 
materialised ethical process underlying all appear- 
ance of ‘a gladiator’s show.’ 

The corresponding progress in the historic and 
individual world from sex and family up to tribe or 
city, nation and race, and ultimately to the con- 
ception of humanity itself, also becomes increasingly 
apparent. Competition and survival of the fittest 
are never wholly eliminated, but reappear on each 
new plane to work out the predominance of the 
higher, the more integrated and associated type ; 
the phalanx being victoiious till in turn it meets 
the legion. But this service no longer compels us 
to regard these agencies as the essential mechanism 
of progress, to the practical exclusion of the associa- 
tive factor upon which the victory depends, as 
economist and biologist have too long misled each 
other into doing. For we see that it is possible to 
interpret the ideals of ethical progress — ^through 
love and sociality, co-operation and sacrifice, not as 
mere utopias contradicted by experience, but as the 
highest expressions of the central evolutionary pro- 
cess of the natural woidd. To continue the general- 
isation of the process of evolution, organic and 
super-organic, 'v^ich Spencer, repeating on a higher 
spiral the thought-cycle of many an earlier thinker, 
reopened, is to raise anew all the problems of philos- 
ophy. The evolutionary reorganisation of thought 
implies the leavening of art and practical life. 

See books cited at Darwinian Theory; articles 
on the subjects above mentioned, particularly Cell, 
Embryology, Heredity, Mimicry, Protoplasm, and 
Yabiation; those on special authors, as Haeckel, 
Huxley, Lamarck, Spencer, Wallace (A. B.), Weis- 
MANN, &c.; also Bomanes> txvmin avtd after JDavwin 
(1892-9 5) ; H. F. Osborne, IPrcm Ihe ChreeH to Darwin 
(1894) ; weismann, The DvoluUon Theory (trans. 1905) ; 
Jordan and Kellogg, Evolution and Animal Dife (1907); 
Kellogg, Darwinism To-day (1907); Poulton, Essays on 
Evolution (1908 ) ; Darwin and Modern Science, by various 
authors (1909) ; Geddes and Thomson, Evolution (1911). 


E'vora^ (ancient Ebora), one of the most in- 
teresting cities of Portugal, capital of the province 
of Alemtejo, is charmingly situated on a fertile and 
well-cultivated plain, 72 miles E. of Lisbon hy lail. 
It is surrounded hy ancient walls long since in a 
hopelessly luinous condition, and to some extent hy 
modern fortifications as yet unfinished. It is a 
very ancient city ; Quintus Sertoiius took it in 
80 B.C., and it was also conqueied by the Moors 
in 715, but lecovered fiom them in 1139. Among 
the supposed Roman antiquities of Evora are the 
temple of Diana, with fine Coiinthian columns ; 
an aqueduct said to have been erected by Quintus 
Sertorius, and rebuilt in the 16th centuiy, which 
bill recently supplied the city with water; and 
the beautiful towei, surrounded by Ionic columns, 
which rises in the city at the extremity of the 
aqueduct. The aqueduct and the tower have been 
aitially demolished. The town itself is not well 
uilt, and the streets are narrow, winding, and 
dirty. It has a cathedial, founded in 1186, and 
afterwards restored in the Gothic style. It has 
been the see of an archbishop since 1540, and has 
an archiepiscopal library, containing several pictures 
of great merit. Theie are some manufactures of 
cotton, cloth, and hats, and a trade in wine. Pop. 
16,000. 

il^vremond^ Charles Mabgotello. See 
SAmT-^IVREMOND. 

Evreux ( ancient Mediolanum, latei Ehiirovices ), 
the capital of the French department of Eure, is 
situated in the fertile valley of the Iton, a feeder 
of the Eure, 67 miles by rail WNW. of Palis. The 
cathedral, of vaiious dates from the llbh to the 
181h centuiy, is a cruciform structure, with Italian 
facade, a central spire, and fine painted glass. 
Other buildings are St Taurin’s, with a 13th-cen- 
tury shrine, which once confined the lelics of that 
saint, the fiist Bishop of Bvreux ; the episcopal 
palace (1484) ; and the ‘Tour de I’Horloge,’ of the 
same centuiy. Evreux has extensive manufactures 
of paper, linen, &c., and a trade in grain, seeds, 
tiniber, and liqueurs. Population about 18,000. 
ilvreux has sustained innumerable sieges, having 
been sacked in 892 by the Noithmeii under Rollo, 
burned by Henry I. of England in 1119, and in 
1194 and' 1199 captured by Philip Augustus of 
France. It was frequently taken and recoveied in 
the wais between France and England during the 
reigns of our Henry V. and YI. — At the neighbour- 
ing village of Vieil Evreux, supposed to mark 
the site of Mediolanum, excavations have disclosed 
remains of a theatre, an aqueduct, baths, &c. 

Ewaldy Georg Heinrich August von, the 
famous Orientalist, was born 16th November 1803, 
at Gottingen, where his father was a cloth- weaver. 
From 1820 he studied at the university, under Eich- 
horn, theolo^ and philology, devoting himself 
especially to the oriental languages ; in 1823-24 he 
was a teacher at the gymnasium at Wolfenhuttel ; 
in the latter year he published his first work, 
Die Kompositioji der Genesis, and vras appointed 
a theological tutor in his own university of 
Gottingen. After this he became in 1827 an extra- 
ordinary professor, and in 1831 ordinary professor 
of Philosophy, and in 1835 nominal professor of 
Oriental Languages. For his share in the protest of 
the seven Gottingen professors against the annul- 
ling of the Hanoverian constitutional law he was 
deprived of his chair hy a rescript of the 12th 
December 1837 ; and after spending some months 
in England he was called to a chair at Tubingen, 
where he remained for ten years and a half. He 
was ennobled by the king of Wiirttemberg in 1841, 
and in 1848 was recalled to Gdttingen, where he 
spent the remainder of his life. In consequence of 
ms refusal to take the oath of allegiance to the 
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Prussian government, he was at his own request 
ensioned off in 1867, His eailier works, chiefly 
evoted to the grammar and metres of the oriental 
languages, include De Metris Carminum Arahicortmi 
(1825), Versucfi uher einige altere Sanskritmetra 
(1827), Grammatica Critiea Linguae Arahicoe (2 
vols. 1831--33), and his KriUsche GrammaUh der 
hehrmschen Sjarache (1827), which he reproduced 
in an abbreviated form in his Grammatik der 
heh’aischen Sprache (1835, 3d ed. 1838), and with 
m-eater fullness of detail in his Ausfuhrliches Lehr- 
buch ckr hebraischen Sprache (8th ed. Gott. 1870). 
The scientific results of his travels are partly con- 
tained in his Ahhandlungen zitr orientaUschen und 
hihlischen Litteratur (1832), and in his Zeitschrzji 
Jur die Kunde des Morgenlandes. The rich fruit 
of his lifelong study of the Old Testament is 
stored in Die Dlchter des Alien Bundes (2d ed. 
3 vols. 1866-67 ; Eng. trans. of Psalms, 2 vols. 
1880-81, of Job, 1882), Die Bropheten des Alien 
Bundes (2d ed. 3 vols. 1867-68 ; Eng. trans. 5 vols. 
1875-81 ), Beitrage zur Geschichte der aliesten Ausle- 
gung und Spracherhlarung des Alien Testaments 
(3 vols. 1844), and finally in his magnificent master- 
piece, Geschichte des Voiles Israel (3d ed. 7 vols. 
1864-68; Eng. trans. in 8 vols. 1867-86), with the 
supplement. Die Alterthumer des israelitischen 
VoLkes (3d ed. 1866 ; Eng. trans. 1876). To the 
study of the New Testament Ewald contributed 
his Jahrbucher der hihlischen Wissenschaft (12 
parts, 1849-65), Die drei ersien Evangelien (1850), 
Die Sendschrezhen des Apostels Baulus ( 1857 ), Die 
Johanneischen Schriften\2y6\^. 1862), Ueh&rsetzung 
und Erklarung alter Bucher des Neuen Testaments 
(7 vols, 1870-72). Of his other works the most 
noteworthy are his Erklarung der grossen phoni- 
kischen Inschrift in Sidon (1856), Ueber die phoni- 
kisehen Ansichten mn der Weltschopfung (1857), 
Die Sihylhnischen Bucher (1858), Das vierte Ezra- 
buch (1863), Sprachioissenschaftliche Ahhandlungen 
(1861-71), Ahhandlung zur Zerstreuung der Vorur- 
theile uher das alte und neue Morgenland (1872), 
Die Lehre der Bibel von Gott (3 vols. 1871-75). In 
his scientific studies, Ewald followed his owm way. 
His hand was against eveiy man, and he was 
impatient of contradiction. He was an equally 
vigorous adversary of the ‘ Tubingen School ’ and 
of the orthodoxy of Hengstenberg and Belitzsch. 
In the prefaces and postscripts of his books, and 
in his year-books for biblical science, he frequently 
took occasion to express his uncompromising views 
on the political and ecclesiastical questions of the 
day, and frequently shows an entirmy unjustifiable 
severity in criticising those from whom he differed. 
From 1869 he represented Hanover in the Reichs- 
tag, and was a decided opponent of the ambition 
of Prussia. He died of an affection of the heart, 
4th May 1875. An autobiography, which he wrote 
in the last months of his life, remained unpub- 
lished. A monument was erected by his disciples 
over his grave at Gottingen. Ewald brought to the 
interpretation of the H^rew prophets a spirit akin 
to their own — Hase describes him as a prophet with 
backward gaze. His patriotism and courage, Ms 
poetic fire and energy, his spiritual insight and 
marveUous power of sympathetically reproducing 
primitive experiences by the divinations of genius, 
and the ^ indefatigable industry with which he 
applied his perspicacity and insight to understand 
the Hebrew nation and its sacred literature have 
secured for Mm the highest place among the 
biblical scholars of his century. Eee two admirable 
critical papers on the life and work of Ewald by 
Professor Cheyne, in the EamosiU>rt third series, 
vol. iv. (1886). 

Ewaldp Johannes, a Danish poet, was born 
18th November 1743, at Copenhagen, where bia 
father was a pastor of the strictest pietistic views. 


Before his father’s death he went to a school at 
Sleswick, from which he ran away to seek an 
uninhabited island like that of Robinson Crusoe, 
but did not get farther than Hamburg. In 1758 he 
began to study theology at Copenhagen. His love 
of adventure led Mm to Magdeburg, where he 
enteied an infantry regiment. He soon deserted to 
the Austiian army, in which he was first a drummer, 
then an under-officer. After taking part in several 
engagements in 1759-60, he obtained nis discharge, 
and returned to theological study at Copenhagen. 
A disappointment in love was the turning-point of 
his life. After this he gave his attention solely to 
poetry. To this also he attributed the irregularities 
of Ms life, which bore bitter fruit in the poverty and 
ill-health of his later years. The allegorical poem, 
Lykkens Tempel^ published in 1764, was well 
received ; but it was not till two years later, in his 
elegy on the death of Frederick V., that he gave 
clear proof of his lyrical power. The biblical drama, 
Adam og Eva ( 1769), shows clear traces of the influ- 
ence of Klopstock. His other writings include a 
series of satiric plays ; the prose tragedy, BolfKrage 
( 1770); and the two masterpieces, Balders Dod and 
Fiskerne, the latter containing ‘Kong Christian 
stod ved hojen Mast,’ which has become the national 
song of Denmark. He died on the 17th March 
1781, leaving an incomplete autobiography, J ohannes 
Ewalds Levnet og Meninger. Though he was 
scarcely thirty-eight years old at his death, Ewald’s 
work has taken a pre-eminent part in the develop- 
ment of Danish literature. Oehlenschlager has 
testified in some of his finest poems that Ewald was 
the creator of the modern poetry of Denmark. As 
Holberg was the father of Danish comedy, so Ewald 
was the founder of Danish tragedy. Yet his noblest 
loductions are his lyrical poems and odes, the pure 
eauty of which is scaicely to be surpassed. The 
best edition of his works is that of Liebenberg 
(8 vols. Copenliagen, 1850-55) See the Lives by 
Hammerich (1860) and Dolleris (1900). 

Ewell, Riohahd Stoddert, Confederate soldier, 
was born in Georgetown, D.C., in 1817, served 
in Mexico and against the Apaches, and was 
actively engaged throughout the civil war. In 
1862 he fought with distinction under Jackson, 
losing a leg near Bull Run in August ; and, having 
been promoted lieutenant-general, he served gal- 
lantly at Winchester, Gettysburg, and the Wilder- 
ness. At Sailor’s Creek, however, he was captured, 
with his entire force, 6th April 1865. He died 25th 
January 1872. 

Ewin^, Juliana Horatia Orr, writer for 
children, was the daughter of the Rev. Alfred 
Scott Gatty and his wife, Margaret Gatty ( 1809-73), 
the author of Parables from Mature, &c. Born at 
Ecclesfield, Yorkshire, in 1841, she early began to 
compose nursery plays for her brothers and sisters, 
which were performed with her brother, Alfred 
Scott Gatty, as musical conductor. But she also 
became proficient in her youth in the modern 
languages and classical literature. Her nursery 
stories are said to have suggested to her mother 
the starting of Aunt Judges Magazine (1866), to 
wMch Mrs Ewing became a contributor. After 
Mrs Gatty’s death, she edited the magazine with 
her sister for a time, and published in it many of 
her charming stories. These include Mrs Overthe- 
wa^^s Remembrances, Jackanapes, Jan of the Wind- 
mill, A Flat Iron for a Farthing, We and the 
World, Lob-lie-hy-the-Fire, Six to Sixteen, A Great 
Emergency, Old-fashioned Fairy Tales, and The 
Story of a Short Life. In 1867 she had married 
Major Alexander Ewing, the author of a number 
of translations from the T'urkish and the German. 
She died at Bath, 13th May 1885. See Juliana 
Ewing and her Books, by Horatia Gatty (1885). 
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Ewin^f Thomas, American statesman, was born 
in Virginia in 1789, and in 1816 was admitted to 
the Ohio bar, of which he afterwards became the 
unquestioned leader. He sat in the United States 
senate in 1831-37, was secietary of the treasury in 
1841, and in 1849-50 organised the newly-created 
depaitment of the inteiior, afterwards returning 
for a time to the senate. He died at Lancaster, 
Ohio, 26th October 1871. 

Ex:anthemata ( from a Greek verb, ‘ to efflor- 
esce,’ or come out in a rash), a class of febrile 
diseases (see Fever) attended by distinctive erup- 
tions on the skin, appearing at a definite period, 
and running a recognisable course. To this class 
belong smallpox, chicken-pox, measles, scarlet 
fever, typhoid, roseola, erysipelas, glanders, dengue, 
and cerebro-spinal fever. 

Exarcll was the title conferred by Justinian on 
his commander-in-chief and vicegerent in Italy, 
Narses, who reconquered Italy from the Goths 
(554). The seat of the exarchs was Ravenna. 
The extent of the exarchate was 


the two chains are made to push it into the bank 
until it is full. The suspension chain then lifts the 
scoop over the wagon, while the chain on the handle 
lifting it up empties it. The machine now swings 
round on its centie to renew the operation. Tne 
laigest size can excavate two cubic yards per 
minute. As the excavator advances over its rails, 
those behind aie bi ought to the front. The cutting 
is made as wide as the arm or ‘ jib ’ will leach on 
both sides of it, which leaves sufficient room for 
the men to work round it freely, and for wagons 
to pass. When the cutting has been made the 
requisite distance forward, the second class of 
excavator (shown in the engi*aving) is brought 
forward to make the cutting wider. The orig- 
inal conception of this is clearly derived from 
the Dredger (q.v,), which has long been in 
use in deepening harbours and the mouths of 
rivers. Its sides are made sloping to an angle 
of 45 degrees, and on the top of the bank a 
temporary line of rails is laid a few feet from 
the edge. The machine is placed on the rails at 


gradually diminished until it em- 
braced only the country about Ravenna 
(q.v.). This was brought about by 
the conquests of the Longobards, 
whose king, Astulf, in 752 put an end 
to the Byzantine rule at Ravenna ; but 
in 755 he was compelled to resign the 
exarchate to Pepin, king of the Franks, 
who gave it over to the Bishop of 
Rome, Stephen II. — Other Byzantine 
viceroys were called exarchs ; and the 
title was conferred on certain arch- 
bishops, especially the head of the 
Bulgarian Churcli. The Bulgarian 
exarchate was removed in 1913 from 
Constantinople to Sofia, and the ex- 
arch was housed in the palace of the 
Holy Synod. See Greek Church. 
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Excaliburf the famous mystic 
sword of King Arthur, which was given him as 
Merlin promised by the Lady of the Lake, and at 
his death was flung into the river and caught up by 
a hand which rose above the waters. 

ExcamMou (from the same source as ‘ex- 
change’ — Lat. camhirej ‘to barter’), in Scotland, is 
the legal name of the contract whereby one piece 
of land is exchanged for another. The contract 
usually gives to the parties the right to recur to 
the original property in case of eviction from the 
land excambed. Heirs of entail may, with the 
same consents as are necessary to enable them to 
disentail, excamh all or any portion of the entailed 
estate. Where excambed lands are burdened with 
debts, they are freed of these by the excambion, 
and burdened with the debts previously affecting 
the lands acquired in exchange for them. See 
Exchange (Deed of). 

Excavators* These machines bave^ been 
brought into use in the making of docks, railway- 
cuttings, canals, &c. Excavators are rnade of 
two Mnds, each adapted for difierent kinds of 
work, although in some cases they work together 
very effectively. In making a long ‘gullet’ or 
cutting, the first to come into operation has the 
appearance and all the functions of the ordinary 
steam-crane, such as is used for loading railway 
trucks, with the exception that it is mounted 
on wheels to move on rails, and that, instead 
of the hook on the end of the chain, there is a 
large and strong plate-iron bucket or ‘scoop,’ with 
a very heavy handle or lever to which a second 
chain is fastened. The lever is heavy enough to 
counterbalance the scoop when filled with clay. 
The machine begins by lowering the scoop, and 


the end of the cutting; the jib is lowered until 
the row of buckets it carries can cut into the clay ; 
these scrape up the hank, reaching the top of it 
full of soil ; they next pass over the machine, and 
are emptied into the wagons beyond it. The 
excavator and wagons move forward simulta- 
neously, the latter receiving, in the case of some 
excavators, a continuous stream of clay equal to 
about four cubic yaids, or two wagon-loads per 
minute. It will be evident from the foregoing 
explanation that the first kind of machine is 
best adapted for docks, and preparing the way in 
long and deep cuttings for the second kind to 
follow. It may be said that the first will perform 
a greater variety of operations, while the second 
cannot he surpassed in the quantity of material it 
will remove in a given time. All the movements 
of excavators are effected by the power of the 
engine, and two men manage each machine. 

Excellency, a title now given to Ambassadors 
(q.v.), as representing not the affairs alone, but 
the persons of sovereign princes, to whom it was 
formerly applied. 

Exchange, in Political Economy, is based on 
the elementary fact that we are ready to give what 
we do not want for what we do want, or what we 
want less for what we desire more. Even in very 
old communities we find a considerable exchange. 
As soon as the pihnitive division of labour into 
agriculturist, weaver, smith, and caiyenter was 
established, there must have followed a mutual 
exchange of the produce of these callings. But 
the early exchange was practicable only under very 
restricted local conditions, for the means of trans- 
port and communication were for long not suffi* 
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ciently developed to convey the staple commodities 
of industry over very great distances. Indeed, until 
the means of transport and communication were 
revolutionised hy steam and electricity, all articles 
that have a considerable weight and bulk in pro- 
portion to their value were in general consumed at 
the place where they were produced. The grain 
was ground at the village mill, and consumed by 
those who had produced it; the village smith 
attended to the iron-work, the village ca^enter 
did the same for the carpentry-work. In the 
village the wool was spun and woven into cloth, 
which in general w^as worn by the people of the 
locality. The village, parish, or district was an 
economic unit, within which the busine^ of 
exchange was for the most part confined. 

On the other hand, there had existed from very 
early times an exchange on a wider scale of com- 
modities which possess a high value in proportion 
to their bulk and weight, and which are not readily 
perishable. Gold and silver, precious stones, spices, 
silk, &c. were the objects of a commerce which 
was cairied on between the Mediterranean coun- 
tries and the distant East. As civilisation with 
the corresponding industrial development advanced 
along the Mediterranean, a more vaiied and active 
.exchange grew up among the peoples near that 
great highway of early commerce. Later on it found 
further scope on the seas and rivers of western 
and north-western Europe, and along various land 
routes, especially on those between Italy and Ger- 
many. The discoveiy of America and of the sea- 
way to India opened up an exchange which has 
now become universal. 

The growth of exchange has simply followed the 
general social and industrial development. Ex- 
change is based on differences of soil and climate, 
on differences of social development, on the distinc- 
tion between town and country, on the growth of 
the division of labour — ^in fact, on the wide organic 
development of the great human society over the 
different areas of the world. It has particularly 
depended on the improvement of the means of 
transport and communication, on the construction 
of roads and canals, on the development of naviga- 
tion, and, above all, on the development of steam 
and electricity. The means of transpoi-t are now 
so perfect that heavy and bulky commodities, 
such as grain and coal, can he profitably carried 
half-way round the globe. Exchange has become 
a dominating principle in economics. Production 
is only to a very slight degree carried on hy 
the producers for the direct supply of their own 
needs. Under the large system oi industry now 
prevalent, the outlet for the consumption of any 
article offered by the producers of it themselves 
is lidieulously inadequate. Production is carried 
on for exchange, for a market which may he co- 
extensive with the world; and through the vast 
and intricate mechanism of that world-market the 
consumer obtains the supply for his needs. 

The growth of a world- wide exchange has natur- 
ally led to a corresponding development of what 
may he called the instruments and institutions 
of exchange. First of these is the medium of 
exchange. In primitive communities we find 
barter, the sim^est method of exchange, still 
extant; even in the English colonies in North 
America it was common during the 18th century. 
The exchange of the civilised world is conducted 
through the medium of a very elaborate currency. 
The business of exchange in all the miscellaneous 
articles known to the civilised world is most largely 
concentrated in the great markets and exchanges, 
notably those of Loni^n^ New York, Paris, Benin, 
and Vienna. 

Exchange, which to the end of the 18th century 
at least was hampered by innumerable restrictions' 


and regulations, may now he generally described 
as free ; it is managed by the free competition of 
buyers and sellers. But there are very important 
exceptions and modifications which have been 
indicated in the article Competition. 

In exchange the agreement between buyer and 
seller is reached by a process of bargaining, which 
has been called the higgling of the market. It is an 
adjustment of supply and demand, and ultimately 
of the interests of producers and consumers. The 

n ortion in which things exchange for each other 
leir Value (q.v.), but this value is generally 
exj>ressed in money, the medium of exchange, 
which is their price. But, while the value is 
expiessed in money, exchange itself is always one 
of commodities against commodities. 

It is an evidence of the prominence attained by 
exchange in the economy of the civilised world 
that so high an anthority as Whately recommended 
that the science of political economy should be called 
Catallactics (from Gr. katallasso^ ‘I exchange*). 
The effect of such a name would he to confound 
the fundamentals of a science with one of its salient 
characteristics. Production is a more important 
department of economics than exchange, while dis- 
tribution and consumption are fundamental. The 
chief end of economics is the satisfaction of human 
needs, production and exchange being alike sub- 
sidiary and suboidinate to this. 

Such is the general doctrine of political economy 
regarding exchange ; hut there are some special 
applications of the word that require notice. Tlius, 
exchange is specially applied to the conversion of 
the money of one country into its equivalent in the 
money of another — as by stating the relation which 
French francs or German mams hear to pounds 
sterling. It also refers to the difference between 
the actual value of money, taken by the standard 
of bullion, in any two places with relation to each 
other. If in London it costs more than £100 to 
pay £100 in St Petersburg, the rate of exchange 
is against the former town, and in favour of the 
latter ; an inhabitant of which will be able to pay 
a debt of £100 in London with less than £100 
worth of bullion in St Petersburg. The process 
will he best explained hy analysing it through 
means of simple examples. If Thomson & Co. of 
London buy £100 wortli of wine from De la Kue 
of Paris, and De la Rue, on the other hand, buys 
£100 worth of cotton goods from Thomson & Co. 
of London, the two debts, were there no others 
between the merchants of the same towns, would 
extinguish each other, and there would Tbe no 
necessity either for transmitting money or drawing 
hills of exchange. Suppose, however, that it is 
not De la Rue, hut his neighbour Bonchamp who 
has bought the £100 worth of cotton goods from 
Thomson & Co., then the debts of ml will he 
settled by Bonchamp paying £100 to De la Rue 
on Thomson & Co.*s account. Suppose, next, the 
case of De la Rue being due nothing to Thomson 
and Co., and Bonchamp being due them only £50, 
a like sum has to he otherwise found. Van Pradt 
of Amsterdam is due precisely this sum to Thom- 
son & Co., while either De la Rue or Bonchamp is 
due the same amount to Van Pradt for a pm chase 
of Gouda cheeses ; then it is clear that the several 
debts can be adjusted among them without the 
transmission of bullion. It will cost some trouble 
to^ adjust the payments, however, and this trouble 
will have to be paid for. As in paying Thomson 
and Co. their debt of £100 De la Rue will have to 
pay for this trouble, the rate of exchange will he 
against him. If the debt, or any part of it, cannot 
he met hy such an adjustment out of cross debts 
and credits, it will be necessary for tbe debtor to 
send bullion to his creditor; and, this being an 
expensive process, it throws the rate of exchange 
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against the debtor who so pays. For instance, if 
the sum due by the Frenchmen to Van Pradt was 
only £25 instead of £50, then De la Rue would 
have had to be at the expense of sending £25 to 
London in bullion. 

No such actual transactions take place in the 
existing mercantile world, because the accounts in 
debtor and creditor connected with the three towns 
above referred to are to be counted in thousands, 
and ramify into other towns; but the above ex- 
amples may be held to represent the groups of 
debtois and creditors, as algebraic signs represent 
quantities. The individual merchants in one trad- 
ing to\vn have no idea how the surplus of debit 
or credit may lie between them, far less can they 
tell how it may be adjusted by debits and credits 
in other towns; but, through the agency of bankers, 
bill-discounters, and other persons who deal in 
money, the relations of all trading-places towards 
each other are in a constant state of shifting 
and adj'ustment; and any one who has to pay 
a debt in any trading-place can find out now 
much he has to give to get that debt paid, 
and can pay it accordingly. When, through the 
operation of these complicated transactions, you 
require to give more than £100 in London to get 
that amount paid in Paris, then the rate of 
exchange is against London, and is in favour of 
Paris, where less than £100 in cash will pay a debt 
of £100 in London. The difference will generally 
depend on the difficulty of adjusting questions of 
debt and credit throughout the field of European 
commerce in such a manner as to get the debt 
aid. If it cannot be paid by adjustment, then 
ullion must be sent; and thus it is generally 
said that the rate of exchange against any place 
is limited by the charge of transmitting bullion to 
it. The rate of exchange is liable to be brought 
to a level also by commercial exportation and 
importation, since, whenever it is expensive to 
get money sent to a country, goods may be sent 
to that country to compensate the debt. In the 
general circle of transactions of this kind, the state 
or town which has the largest amount of trans- 
actions will have the largest number of debtois and 
of creditors, and will thus afford the chief facility 
for each compensating the other. For this and 
other reasons London is the centre of the money- 
market, where all the debts and credits in the 
world may be said to meet and extinguish each 
other (see Bill of Exchange). While the old 
notions about the Balance of Trade (q.v.) existed, 
it was supposed that the nation which the exchange 
was against was going to ruin, while that which 
it was in favour of was prospering through the 
other’s loss. Such general statements must be 
tested by a comprehensive analysis of all the 
relevant facts. Gold-producing countries find 
bullion their most advantageous export, and the 
same is the case with countries into which gold 
has flowed in excess. 

Exchailgef a term applied to buildings or 
places of resort for merchants. The name Bourse 
(Lat. hursa, ‘purse’) is applied in France and 
Belgium to a resort of this kind ; and in Germany, 
Borse, 

Exchanges originated in the commercial cities 
of Italy, Germany, and the Netherlands ; and Sir 
Thomas Gresham, who had resided as English 
agent at Antwerp in 1550, chose the Bourse of 
that city as a model for the Royal Exchange of 
London. Gresham’s Burse, for so it was originally 
called, was built on Cornlnll in 1566-67. It con- 
sisted of a quadrangle with an arcade ; above was 
a corridor (called the pawn) with stalls, for the 
sale of wares ; outside were shops. On January 23, 
1671, the Burse was ceremoniously opened by 
Queen Elizabeth, who, by herald and trumpet. 


caused it to be proclaimed ‘ The Royal Exchange.’’ 
This first exchange of London was almost entirely 
destroyed by the great fire of 1666. A new exchange 
was forthwith erected on the spot, and opened in 
1669; but it also was destroyed by fire, in 1838. 
The foundation-stone of the third exchange was 
laid in 1842 ; and completed at a cost of £180,000, 
from the designs of Tite, it was opened October 
28, 1844, by Queen Victoria. 

The term exchange seems to have been naturally 
adopted from the circumstance that buying and 
exchanging of merchandise, and also exchanging 
and paying away of money, formed the chief object 
of concourse. In the present day, early intelli- 
gence in matters affecting commerce and public 
finance forms a principal attraction of this kind of 
resort. Although open daily, there are usually 
certain days and hours of meeting when the throng 
is considerable. The meeting is familiarly called 
‘Change.’ The two great days of meeting at 
the Royal Exchange, London, are Tuesday and 
Friday, and the busiest time is from three to four 
o’clock. 

In London there are several other exchanges, 
but for special puimoses ; among these are the 
Com Exchange in Mark Lane, the Coal Exchange 
in Lower Thames Street, the Hop and Malt 
Exchange in Southwark, the Hide and Skin 
Exchange or Market in Bermondsey, and the 
Stock Exchange, near the Bank of England. 
Amongst the exchanges in the large towns of 
England and Scotland, those of Manchester, Liver- 
pool, and Glasgow are specially noteworthy. There 
are exchanges, many of them for special purposes^ 
in Augusta, Baltimore, Boston, Brooklyn, Buffalo, 
Charleston, Chicago, Detroit, Louisville, New 
Orleans, New York, Philadelphia, Richmond, St 
Louis, San Francisco, and other cities of the United 
States. See Chamber of Commerce, Stock- 
Exchange. 

Exchange^ Deed of, in English law, a common 
law assurance, whereby persons severally seised of 
lands mutually gi-ant them in exchange, each his 
own land for that of the other. The two subjects 
must be of the same nature, as lands for lands, 
chattels for chattels, but not real for personal 
estate. The parties must take an equal estate — • 
thus, an estate in fee cannot he exchanged for an 
estate tail ; and the word ‘ exchange ’ must be used. 
There must also be entry, and if either party die 
before entry his heir may avoid the transaction. 
Exchange must now be made by deed, but this 
form of conveyance is seldom used, the same pur- 
pose being effected by two separate deeds of grants 
A mutual warranty and right of entry w-as formerly 
implied in an exchange. This effect of the deed 
has been taken away by an Act of 1848. By the- 
Common Enclosure Act of the same year the com- 
missioners are empowered to make exchanges for 
the better carrying out of the purposes of the act, 
A deed of exchange closely resemoles in its par- 
ticulars an Excambion (q.v.) in Scotland. The 
law as to exchange in most of the American states 
is founded on and similar to that of England. 

Exc]iailgeS9 Military, are certain arrange- 
ments made between officers of the British army 
to enable them to change their regiments or 
stations. Officers exchanging must be of the 
same rank. Artillery, engineer, marine, or 
departmental officers can only exchange in their 
, respective corps, and do not lose seniority by doing 
so. Officers of other branches may exchange with 
each other, but, if they change regiments, go to 
the bottom of the list of officers of corresponding 
rank. Exchanges are ordinarily arran^d by the 
Army Agents (q.v.), and others who make it their 
business to carry them out ; but each exchange 
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requires the sanction of the Army Council, and 
of the two commanding officers affected by it. 
Considerable sums are often paid by one officer to 
another to induce Mm to exchange. 

Exchequer. The ancient Exchequer in Eng- 
land* was a branch of the King’s Court, in which 
sheiiffs and others were held to account for the 
revenues they received, and q^uestions relating to 
the royal revenue were decided. The name ex- 
chequer (Fr. esohequier in the 12th century, from 
eschec, ‘cheek’ at chess) was derived from the 
checkered tablecloth on which money was counted, a 
practice which was continued in the Scottish Court 
of Exchequer down to modern times. In England 
the financial department of the court was called 
the receipt of the Exchequer. The Chancellor of 
the Exchequer was originally appointed as under- 
treasurer, to check the proceedings of the Lord 
High Treasurer (see Treasury ). He sat as a judge 
on the ‘ equity side ’ of the Court of Exchequer, 
or on the rehearing of cases in which the other 
judges of the court were equally divided in opinion. 
Hut in modem times his position has been that of 
first finance minister of the crown; the office is 
sometimes held by the prime-minister, when he 
is a member of the House of Commons. The last 
case in which the Chancellor of the Exchequer 
sat as a judge was in 1735 ; the decision then given 
by Sir Robert Walpole is said to have caused great 
satisfaction; but his successors have not figured 
among the judges except on occasions of state and 
ceremony. The receipt of public revenue now 
belongs to the several revenue departments, under 
the supervision of the Exchequer and Audit De- 
partment and the Treasury See books by Madox 
(1711), J. H. Round, Hubert Hall, and R. L. Poole 
( 1913 ). For exchequer tallies, see Tally. 

The Court of Exchequer was originally, as has 
been stated, a revenue court, but it obtained a 
general common-law jurisdiction by means of the 
writ of QtiominuSi wherein it was set forth that 
the plaintiff, by reason of the wrong done to him 
by the defendant, was deprived of the means of 
discharging his debt to the crown. This fiction 
was abolished in 1832. The ordinary judges of 
the court were the Chief Baron and three puisne 
Barons, so called, according to Selden, ‘because 
they were anciently made of such as were barons 
of the kingdom.’ The equity jurisdiction of the 
court is said by Coke to date from a statute of 
1542 ; it was transferred to the Court of Chancery 
in 1842. In 1875 the Exchequer became a division 
of the High Court of Justice. The Exchequer 
Division is now merged in the King’s Bench 
Division ; the office of Chief Baron has been 
abolished, and no judges are now appointed with 
the title of Baron. See Common Law, and Coke’s 
Fourth Institute. 

The Court of Exchequer Chamber was formerly 
a court of all the judges in England assembled for 
decision of matters of law. The ordinary juris- 
diction of the Court of Exchequer Chamber was 
^ a court of error, in which capacity it revised the 
judgments of the three courts of common law ; the 
decisions of each court being revised by the judges 
of the other two. An appeal now lies from each 
division of the High Court of Justice to the Court 
of Appeal, 

In Scotlaud, before the Union, the Exchequer 
was the king’s revenue court. It consisted of the 
treasurer, the treasurer-depute, and as many of 
the lords of Exchequer as the king was pleased to 
appoint. The Scottish Court of Exchequer was 
continued by the 19th article of the treaty of 
union, until a new court should be established, 
which was effected in 1707. A privative jurisdic- 
tion was conferred on the court as to questions 
relatiug to revenues and customs of excise, and as 


to all honours and estates real and personal, and 
forfeitures and penalties arising to the crown within 
Scotland. But questions of title to lands, honours, 
&c. were reserved to the Court of Session. The 
judges of the court were the high treasurer of Great 
Britain, the chief baron, and four other batons; 
and English barristers as well as Scotch advocates 
were allowed to practise in the court. In cases 
of difficulty, and where there was a collision of 
jurisdictions, it was formerly not unusual to hold 
conferences with the barons; and the form of 
desiring the conference was to send the Lord 
Advocate, and, in his absence, the Solicitor- 

f eneral, to request a meeting, though it has been 
ouhted whether they were bound to carry the 
message. In 1832 it was enacted that successors 
should not he appointed to such of the barons as 
should retire or die, and that the duties of the 
court should be discharged by a judge of the Court 
of Session. And in 1886 the Court of Exchequer 
was abolished, and the jurisdiction transferred 
entirely to the Court of Session. 

The Court of Exchequer Chamber in Ireland was 
established in 1800, but was abolished as an inter- 
mediate Court of Appeal between the Irish Courts 
and the High Court in England. 

Exchequer BillSs hills issued at the Exchequer 
under the authority of acts of parliament, as security 
for money advanced to the government. They con- 
tain an engagement on the pait of the government 
for the payment of the principal sums advanced, 
with interest These once formed the chief part of 
the unfunded debt of the country. They were first 
issued in the reign of William III., in the year 1696, 
and were drawn for various amounts from £100 to 
£5. At that time they bore interest at the rate of 
3d. per day on £100. The interest was reduced to 
2d. during the reign of Anne. During the war 
1793-1814, the rate of interest was usually 3^d. 
Holders of these hills were exempt from all risk, 
except that aiising from the amount of premium 
or discount they might have given for them. The 
hills passed from hand to hand as money, and weie 
ayable at the Treasury at par. They might also 
e paid^ to government in discharge for taxes. 
When it was intended to pay off outstanding 
Exchequer bills, public notice was given by adver- 
tisement. The advances of money to government 
hy the Bank of England were made on Exchequer 
hills. These bills' were a convenient means wheieby 
government could meet a sudden demand for un- 
usual expenditure. They went out of use in 1897. 
See National Debt. 

Exchequer BoudSf issued by the government, 
are promises to pay a speciHed sum after a stated 
time, the rate of interest being fixed. 

Excise^ the name of a tax on commodities, from 
the Latin excisus^ ‘cut off,’ as being a portion of 
the value of the commodity cut off and set apart 
for the revenne before the commodity is sold. This 
is not its actual nature, however, for the manufac- 
turer who looks to a profit on his product does not 
give part of the value to the revenue ; he merely 
counts the tax as part of his expenditure, or, in 
other words, includes it iu the price, the tax being 
really paid hy the consumer. An inland tax on 
commodities sold and bought for consumption in 
the country is a very ancient one, hut it has gener- 
ally appeared in the simple shape of a toll or octroi 
on goods brought to market. The complicated 
arrangement for officially watching the process of 
a manufacture, for the purpose of seeing that none 
of the dues of the revenue are evaded, is of com- 
paratively modem origin. It was first introduced 
into England, upon the Dutch model, hy the Long 
Parliament, which established an excise on liquors 
in 1643, and in subsequent years on articles of 
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foodi salt, silk and stulfs, and other commodities 
in general use. Though Tinijopular, the excise in 
some form or other has ever since continued to be 
a material element in the taxation and revenue of 
Britain. In the earlier part of the 18th century Sir 
Robert Walpole^ entertained the notion of enlarg- 
ing its productiveness, while mitigating its pro- 
portional pressure by the bonding system, which 
suspends the exaction of the duty until the goods 
are sold, and thus leaves the manufacturer with 
all his capital to be devoted to production (see 
Bonded waeehodses). But the rumour of an 
enlargement of the unpopular excise duty created 
a general excitement, and the memorable cry of 
^Liberty, Property,’ and No Excise,’ compelled 
Walpole to abandon his project. 

An excise, when compared with other taxes, has 
its good and its bad features. It is a method of 
extracting money for national purposes from per- 
sonal expenditure on luxuries, and is especially 
serviceable when received from those luxuries the 
use of which in excess becomes a vice. On the other 
hand, it renders necessary a system of inquisitorial 
inspection not very agreeable to a free people, and 
open to abuse and fraud ; while at the same time 
excessively high duties, and duties on commodities 
strictly of domestic manufacture, lead to smuggling 
and all its demoralising consequences. The evils 
of an excise were formerly aggravated by the 
practice of farming the duties — i.e. by letting 
them to the highest bidder, whose interest it be- 
came, like any other contractor, to make the 
greatest possible profit by his speculation, and 
consequently to exact the duties in the most 
rigorous manner. In every well-regulated revenue 
system it is, of course, only fair to all parties that 
the duty, as the law lays it on, should be fully 
exacted ; but in the age of farming the arrange- 
ments were all slovenly, and there was much 
latitude of power in the hands of the farmers. 
The farming system became very oppressive in 
Prance, especially in the gahelle or excise on that 
necessary of life, salt. It is a curious fact, how- 
ever, that when the farming of the excise was 
abolished in Scotland by the Union the people 
grumbled, saying they were easier under the 
farmers, their own neighbours, who acted on the 
principle of ‘live and let live,’ than under the 
officers sent down from England, who rigorously 
collected the impost. 

An excise works most easily when it is laid on 
some commodity manufactured on a large scale. 
In a great distillery the excise officer is almost a 
portion of the establishment; he has an eye on 
every step of the process, with the object of seeing 
that the commodity does not get iuto the market 
without government obtaining its proper share — 
sometimes far the greater part — of the market 
price. The social influence of such an arrange- 
ment is very different from that of the old candle 
and salt duties, which made it the function of 
the exciseman to pounce on a farmer melting 
the surplus tallow of the last killed sheep, or on a 
fisherman boiling sea- water to procure salt for his 

otatoes. The manufacturer, however, though he 

as the ‘benefit of the bonding system, feels the 
excise regulations to be a considerable drag and 
hindrance in his operations, since there are 
numerous minute operations which he cannot per- 
form without sending special notice to the excise 
depax-tment, or having an officer actually present. 
This renders it necessary, too, that all the steps of 
the process should not merely be defined as be- 
tween the manufacturer and the officer, but should 
be set foi*th in an act of parliament; and hence 
deviations for the purpose of economy, or by way 
of expeiiment, become difficult, and sometimes 
impracticable As difficulties with which the pro- 


ducer has to contend, these things require him to 
lay on the selling price of the commodity a larger 
addition than the actual amount of the duty. This 
objection, however, is less potent than it formerly 
was, for the introduction of machines and special 
apparatus, such as alcoholometers, saccharometeis, 
&c., has greatly facilitated the collection of excise 
duties. 

No method of taxation requires a nicer adjust- 
ment to the social condition of a country than an 
excise. While it is now admitted that necessaries 
of life should be free, yet some fornx of tax upon 
consumption is the only method by which cei'tain 
classes of the people can be made to contribute 
their share to the revenue of the country. But for 
the excise and customs dues on beer, spirits, and 
tobacco, and some licenses, many persons would 
evade all share in the national burden. 
Excitants. See Stimulants. 

Exclusion Bill9 a measure brought forward 
by Shaftesbury in 1679 to exclude the Duke of 
l^ork, afterwards James II., fi-om the succession 
to the throne, on account of his avowed Catholi- 
cism. It thrice passed the Commons, and as often 
Charles II. resorted to a dissolution, till, after 
March 1681, he ruled without parliamentary 
control. 

Excommunication. The word ‘ excom- 
munication ’ denotes exclusion, whether temporary 
or permanent, from fellowship in religious ntes, 
involving also, where participation in such rites is 
required in the civil order, piivation of the rights 
of citizenship. It is not peculiar to the hiblical 
religions, hut is found in most of the systematised 
cults, whatever he their origin. Tiius, Csesar 
describes its operation amongst the Gauls, stating 
that contempt of the decisions of their judges was 
visited with interdiction from the sacrifices. ‘ This 
is a most severe penalty with them. Eor those so 
interdicted are counted as sinful and mcked; all 
keep aloof from them, and avoid approaching or 
addressing them, lest they should iucur some 
injury by contact; they are granted no light 
which they claim, nor is any honour bestowed 
upon them’ {Belt Gall. vi. 13). The absence of 
any remark as to a corresponding usage amongst 
the Romans and Greeks of the time is enough to 
show that Caesar was not familiar with the 
pi’actice ; but slight indications are discoverable of 
analogous usages, so far as regards exclusion from 
common acts of worship, amongst which the Latin 
profanus — signif^ng that which is ‘outside 
the temple ’ — may be specially cited. The clearest 
analogy, however, to the Chnstian discipline of ex- 
communication is that furnished by the Rabbinical 
code. This is ultimately based on the legislation 
of the Pentateuch, which excluded the ceremonially 
unclean, as well as offenders of a graver kind, both 
from religious and civil fellowship ( Lev. xiii. 46 ; 
Numb. V. 2, 3; xii. 14, 15); ana the penalty is 
recorded in Ezra, x. 8, as enforced against such 
Jews of the captivity as disobeyed the proclama- 
tion to assemble at Jerusalem. The offender fii'st 
received a public admonition, and seven days later, 
if he did not make satisfaction, the lesser excom- 
munication, Niddui, was pronounced against him, 
whereby he was isolated auring thirty days from 
contact with all save his wife and chudren, being 
obliged to keep at least 4 cubits’ distance from ail 
others ; and although the sentence did not techni- 
cally include expulsion from the synagogue, yet this 
provision practically enforced it. At the expira- 
tion of the 30 days, a second term of like duration 
was enjoined in case of continued impenitence; 
and the contumacious were then visited with the 
greater excommunication of Gherem, which excluded 
both from the synagogue and from all social inter- 
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course, and the offender was treated as a leper. 
These two grades of excommunication were the 
only ones anciently ’n use ; hut the later Rabhins 
added a third and severer one, styled Shammatha 
or Anathema Maranatha, which was lifelong, 
attended with solemn imprecations, and some- 
times entailing forfeiture of goods. 

The Christian system of excommunication is 
based doctrinally on the precept of Christ (Matt. 
xviii. 15-18) and on the precepts and practice of 
St Paul (Rom. xvi. 17 ; 1 Cor. v. 3-5, 11 ; 2 Thess. 
iii. 14) and St John (2 John, 10, 11); while its 
practical method was borrowed from the synagogue, 
and formulated certainly by the 3d century, per- 
haps as early as the 2d. It was primarily, as the 
word denotes, exclusion from communion in the 
euchaiist and the agape or love-feast, including 
also suspension from office in the case of clerical 
offenders ; and it was distinguished as major and 
minor, each having various degrees of severily. 
Thus, the lightest form of excommunication 
permitted the offender to join in all acts of 
public worship except to make oblations and 
actual reception of the eucharist ; the ^ade next 
below was not suffered to be present during the 
latter part of the litur^, but only during the 
preliminary prayers and the remaining public 
offices ; below this class again came those who were 
excluded entirely from the prayers, but permitted 
to enter church to hear the Scriptures read and 
sermons preached ; while the lowest grade of all 
was refused permission to enter church, being 
obliged to remain outside the doors until the 
expiiy of their term of penance. Similarly, the 
major excommunication, besides its exclusion of 
offenders as well from social intercourse as from 
all participation in church fellowship and ordin- 
ances, which applied in all cases, had also the 
graver form of anathema, fulminated against the 
most obstinate offenders, and chiefly such as taught 
or abetted heresy, or, at a somewhat earlier date, 
those who bad lapsed in time of persecution, and 
had either sacrificed to idols or obtained certificates 
alleging them to have done so. The controversy 
as to the possibility of readmitting such persons to 
communion at aU — denied by the Novatianist or 
ri^orist school — was one of the most serious which 
agitated the church in the 3d century ; and, though 
the milder course ultimately prevailed, yet even 
the moderate party msisted upon very severe and 
prolonged pen^ties, seldom pardoning the offender 
till the very close of life, unless at the personal 
intercession of a martyr. Notice of such greater ex- 
communication was sent by circular to all churches 
in the ease of clerical offenders or laics in official 
positions, to insure the universal incidence of the 
penalty ; and intercourse with any one under- 
lying it involved the same punishment as the 
original offence, the lesser excommunication being 
incurred ipso facto^ and the greater by persistence 
in such intercourse after admonition. At a very 
early date the aid of the civil power was invoked 
in support of the spiritual sentence, not only by 
preventing resistance thereto, but by superadding 
a temporal penalty. Thns, the fifth canon of the 
Council of Antioch in 341, after enacting that any 
cleric setting up a schismatical place of worship 
shall be deposed for life, adds : ‘And if he persist 
in troubling and disturbing the church, let him be 
corrected by the civil power as a seditious person.’ 
And in the third Council of Carthage in 397 a 
canon (xxxviii) was passed to petition the governor 
of the province to remove an intruding bishop who 
had disregarded the ecclesiastical censures passed 
upon him; which was embodied later in the 
general code of the African Church, as well as two 
others of a like nature (Ixvii. and xciii.) directed 
against the Donatists. In the Theodosian Code 


there is a law imposing a fine of ten pounds of 
gold upon all heretical pemons conferring or 
receiving ordination, further confiscating the place 
where the act occurred, if done with the know- 
ledge and assent of^ the owner ; and many such 
enactments appear in later history, such as the 
decree of Childebert in 596, the Capitularies of 
Pepiu in 755, and the Constitutions of Lothar I. 
in 825, whereby excommunicated persons were put 
to the ban of the empire ; wdiile a constitution of 
Frederick II. in 1220, alleging that the material 
sword is appointed for the aid of the spiritual 
sword, enacts that, in the event of excommunicatetl 
persons not making satisfaction within six -weeks 
from the sentence, the civil bati is to issue there- 
upon, and not to be revoked until the previous 
removal of the excommunication. The theory 
that the spiritual sword might be turned against 
the civil power itself, and that excommunication 
deprived sovereigns and other magistrates of their 
authority, voiding, indeed, all civil rights, is 
peculiar to Latin Christianity, and is a develop- 
ment of the Hildebrandine era and policy (see 
Allegiance), first put into actual execution by 
Gregory VII. against the Emperor Henry IV. in 
1076, and again in 1080, renewed in 1084 by Urban 
II., and in 1102 by Paschal II. ; and later against the 
Emjperor Philip of Swabia, and in favour of his com- 
petitor Otho IV. by Innocent III. in 1210. It is 
compendiously stated thus by Cardinal Francis de 
Toledo (1532-96) in his Inkructio Sacerdotum, a 
work of much repute, recommended by Bossuet : 
‘An excommunicated person cannot exercise an 
act of jurisdiction without sin ; nay, if the excom- 
munication be publicly made, his sentences are 
null* (lib. i. cap. 3). Instances of the kind are 
the excommunication of Napoleon I. by Pius VII. 
in 1809, and that of Victor Emmanuel II. by 
Pius IX. in 1870. But the omission of their names 
in these documents, which are vaguely and indefi- 
nitely fulminated against enemies and oppressors 
of the holy see, barred the full operation of the 
sentences in canon law, and left the question of 
allegiance untouched. 

In the actually current discipline of the Roman 
Catholic Church a distinction is drawn between 
such sentences of excommunication as are incurred 
ipso facto (technically known as latoe sententice) 
and such as do not talce effect till after the formal 
sentence of an ecclesiastical court ( called ferendos 
sententice ) ; and those subject to such sentences are 
distinguished as tolerati and non-tolerati^ the 
former of whom are still eligible for social and 
cml intercourse, while the latter are absolutely 
excluded from all such communion, as well as from 
the ordinances of religion. In theory the right to 
pronounce the greater excommunication is limited 
to the pope solely, as also the power to absolve 
therefrom; but in practice this authority is con- 
veyed to all bishops in their quinquennial faculties^ 
for local exercise -within their dioceses, and by 
them to the clergy under their jurisdiction, so far 
as regards absolution, but not for pronouncing 
sentence, which is never committed to any one 
below the rank of bishop or judge. In most Roman 
Catholic countries, if excommunication involves any 
civil disabilities, it cannot be published without 
I the sanction of the civil power, and in some of 
them there is an appeal to the law-courts on the 
merits, to obtain fresh examination of the case at 
the hands of the ecclesiastical authorities. It is a 
mistake to ascribe to Roman Catholics the doctme 
‘ that excommunication may be pronounced against 
the dead.* The contrary is express^ laid down by 
all canonists (Liguori, Theologia MoraZis, lib. vii. 
n. 13, 1 ). In the cases in which this is said to have 
been done, the supposed ‘excommunication of the 
dead * was merely a declaration that the deceased 
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individual iiad, wMU living, been guilty of some 
Clime to which excommtmication is attached hy the 
church laws, Roman Catholic writers, moreover, 
explain that the civil effects of excommunication in 
the medieval period — such as incapacity to exercise 
political rights, and even forfeiture of the allegiance 
of subjects — were annexed theieto by the civil 
law itself, or at least by a common international 
understanding in that age. Examples are alleged 
in the law o^ Spain, as laid down in the Sixth 
Council of Toledo, a mixed civil and ecclesiastical 
congress ( 638 ) ; in the law of France, as admitted 
by Charles the Bald ( 859 ) ; in the Saxon and in the 
SVabian codes ; and even in the English laws of ! 
Edward the Confessor ; all which, and many similar i 
laws, proceed on the great general principle of these 
medieval monarchies — ^viz. that orthodoxy and com- 
munion with the holy see Avere a necessary con- 
dition of the tenure of supreme civil power ; just as 
by 1 Will, and Mary, sect. 2, chap. 2, profession 
of Protestantism is made the condition of succession 
to the tin one of England. Hence, it is argued, the 
medieval popes, in excommunicating sovereigns, and 
declaring their subjects released tiom allegiance, 
did but declare what was, by the public law of the 
])eriod, the dvil effect of tiie exercise of what in them 
V as a spiritual authority. 

By the discipline of the Roman Catholic Church, 
kings or queens, and theii- children, aie not in- 
cluded in any general sentence of excommunica- 
tion, unless they be specially named. 

Certain ‘ reserved cases ’ are limited to the pope 
alone, and are enumerated in the brief ‘ Apostolicae 
Sedis,’ promulgated by Pius IX. in 1869, which 
also contains a list of those sentences, latce s&ntm- 
ticBj now in force within the Roman Church j but 
an ordinary priest is permitted to absolve those at 
the point of death from even the leserved excom- 
munication. 

The oriental discipline is much less elaborate, 
and more nearly accords Avith ancient practice j but 
the distinction betAveen^ the greater and lesser 
excommunication is retained, and no fewer than 
115 offences, involving various degrees of excom- 
munication, are specified in the oflice-books, 
ranging from tAvenfcy years’ exclusion, for such 
crimes as murder or magical practices, down to 
bigamy, Avith its penalty of one year and meiely 
ceremonial disqualifications, yet briefer in effect. 
The greater anathema is fulminated yearly through- 
out the Eastern Church on Orthodoxy Sunday 
{first Sunday in Lent) against about sixty forms 
of heresy, for the most part extinct ; but in the 
Russian Church they have been cut down to tAvelve 
still prevalent types of opinion. 

In the Church of England the medieval practice 
conformed in the main to the current Avestern 
usage, save in this one impoitant respect, that an 
excommunication ipso facto was not really in 
operation ; for though the term occurs frequently, 
yet what it denotes is only that, given a certain 
offence, excommunication must follow as the 
penalty, but a declaratory sentence of a com- 
petent court must precede the actual excommuni- 
cation. 

Various civil disabilities attended excommunica- 
tion, and were continued after the Reformation, 
such as inability to hold a benefice, to practise 
as an advocate or attorney in the courts, to be 
admitted as a witness, and to receive Chiistian 
burial. By a canon of 1597 the ordinaries Avere to 
provide for the public denunciation monthly in the 
cathedral of the diocese and the parish church of 
the offender, in all cases where an excommunicated 
person had not made satisfaction and obtained 
absolution Avithin three months after incurring 
sentence ; a*nd this was embodied in the canons of 
1604 (Ixv.), with the alteration to a half-yearly 
189 


denunciation, but with the further provision that 
those present should be induced to apply for a 
Avrit De excommumcato capiendo, ‘ tnereby to 
reduce them to due order and obedience.’ This 
Avrit^ was issued by the Court of Chancery on the 
application of the diocesan, and addressed to the 
sheriff or other officer, and Avarranted the imprison- 
ment of those arrested under it. The disabilities 
attending excommunication Avere abolished for 
England by the Act 53 Geo. III. chap. 127, and for 
Ireland by the 54 Geo. III. chap. 68; while all 
remaining penalties against persons dissenting 
from the Avorship and doctrines of the Church of 
England Avere repealed by 7 and 8 Viet. chap. 2, and 
9 and 10 Viet. chap. 59. The most notable exercise 
of the poAver of excommunication in the modern 
Anglican Church was when Bishop Gray, as 
Metropolitan of Capetown, deprived and excom- 
municated Bishop Colenso of Natal in 1863, which 
sentence, approved by the Convocations of Canter- 
bury and York, the General Convention of the 
American Episcopal Church, the Episcopal Synod 
of Scotland, and the Provincial Council of Canada 
(as Avell as by a large majority of the bishops 
assembled at the first Lambeth Conference in 1867), 
was reversed by the Judicial Committee of Privy- 
council in 1865, on the ground that the croA\m had 
no power to erect the see of Capetown into a 
metropole, nor to give Bishop Gray the coercive 
jurisdiction on Avhich he had relied as empoAvering 
Ihim to try one of his suffragans and pass sentence 
upon him. 

In the Established and other Presbyterian 
churches of Scotland, the lesser excommunication, 
involving deprivation of all ‘sealing ordinances,’ 
can be pronounced by the kirk-session. The greater 
excommunication can be pronounced by authority 
of the presbytery only; it is now veiy raiely 
heard of, and since 1690 it does not carry AAith it 
any civil conseq^uences. 

A very singular kind of excommunication is that 
connected Avith the usage of tahi^ amongst the 
islanders of Polynesia. Tabu is a species of 
interdict Avhich may apply to persons or things; 
in the latter case making any use of the inter- 
dicted article, or even contact with it, unlawful 
and penal ; in the former cutting off the interdicted 
person from all intercourse or contact with others, 
and even prohibiting him to use his hands to feed 
himself ; a chief or noble being allowed a servant, 
also put under tabu, to feed him, and a man of 
lower rank being obliged to pick up his food with 
his mouth only, like a beast. 

Islam forms an exception to the almost universal 
incidence of the practice of excommunication. 
Under the Moslem code every religious offence 
carries with it a temporal penalty, such as fines, 
scourging, stoning or other mode of death, and 
only in this last manner can an offender be cut oft 
from the congregation. See Bell ( for ‘ Bell, book„ 
and candle ' ) ; also Interdict. 

Excretion* See Secretion; and for the ex- 
cretory organs, see Respiration, Skin, Kidney, 
Urine, &c. 

£xe, a river of Somerset and Devon, rising 
in Exmoor, and floAving 54 miles south-eastward 
and southward to the English Channel at Exmonth. 
The loAver 5 miles form a tideway a mile hroad 
at higli-Avater, Avith wooded and picturesque shores, 
and navigable for large vessels. An ancient canal 
connects the estuary Avith Exeter (q. v.). The chief 
tributaiies of the Exe are the Barle, Avhich also rises 
in Exmoor, and is 24 miles long, Batham, Loman, 
Culm, and Greedy. The Exe passes Dulverton, 
Bampton, Exeter, and Topsham. The greater nart of 
its course is through wooded and romantic vales. 

Execution^ in Law, is the act of completion 
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or carrying into effect. Thus a wit is executed duly constituted by a liquid document, or by a 
by obeying the instructions contained in it ; a Deed decree, or by an action in which decree is sought, 
(q.v.) is executed when it is signed, sealed, and In this last case, the law, as a rule, allows dili- 
delivered ; a power is executed when it is exercised ; gence on the dependence of the action, in order 
a judgment of a court is executed when it is tliat a paity may not be deprived of his remedy 
enforced. Judgments are usually enforced by during the currency of the action, but such diligence 
wiits of execution, which direct the officers of the depends for its enect upon the judgment in the 
law to do what is necessary, or to compel a cause. In the case of bonds and other instruments 
defendant to perform some act. The term ‘ execu- registered for execution ( see Registration ), the 
tion’ is used now technically to denote execution laAV allows summary diligence to proceed; that is 
to recover a debt — ^the kind that occurs most to say, execution may proceed without the need of 
usually in practice. In Scotland, the term execu- further application to the court. Diligence against 
tion is also applied to the wiitten attestation heritage includes Inhibition, which is a Avrit passing 
under the hand of the executive officer that he has under the signet, and prohibiting the debtor from 
carried his warrant into effect, as by serving a contracting any debt wiich may become a burden 
summons or giving a citation. It corresponds to on his heritage to the prejudice of the inhibitor's 
the affidavit of service of Avrit in England. debt; Adjudication (q.v.); Ranking and Sale, a 

Execution, in civil law. In civil cases the process oi law hy which the heritahle property 
common laAv of England allows four different insolvent is^ judicially sold, a^ the proceeds 

writs to issue against refractory debtors— viz. a divided among his creditors ; and Poinding of the 
.fl&ri facias (called commonly a f. fa.), a capias Ground, which is an action proceeding on a herit- 
ad satisfaciendum {ca, sa.), levari facias, and security, and attaching all the goods on the 

'elegit These writs issue from the court of the which the security ext^ds. Personal 

Division in which the proceedings are grounded, diligence is (1) hy Hornmg and Caption, where 
and are addressed to the sheriff of the county. By letters of horning— i.e. letteis running in the sove- 
a f* fa, the goods and chattels of a debtor may reign’s name, and passing the signet — are issued 
be attached. This writ lies against all proprietors, instructing messengers-at-arms to charge the debtor 
peers, &c., and is by far the commonest form ot to pay, and on his failure a caption or warrant for 
execution. A Avrit of ca. sa. is directed against kis apprehension is granted; (2) by the simpler 
the person of a debtor, and authorises his detention form of Warrant to Charge under the Personal 
until the debt has been satisfied. But though Diligence Act, Avhich replaces the old process of 
probably still competent in certain cases, it has horning and caption; (3) hy Apestment (q-y.); 
been in practice obsolete since the abolition of (4) by Poinding ; (5) by Mercantile Sequestration, 
imprisonment for debt ; and practically the only Execution, in criminal law, is the infliction on 
forms of execution against the person now in use criminals of the punishment of death in conformity 
are vvrits of attachment and committal. These are Avitli legal decree (see Capital Punishment). 
both founded on contempt, and are very similar. The modes of execution have varied greatly, both in 
The terms are, indeed, used loosely as inter- the progress of time and in different countries, 
changeable, and the distinction betAveen them is On the whole, the manner of executing the death- 
narrow and technical, lying merely in the service penalty, as of decreeing and inflicting punishment 
necessary and the officer charged with execution, in general, has tended to groAv more humane with 
A levari facias is now seldom used. It is directed the advance of civilisation. Among the JeAvs a 
against a man’s goods and the profits of liis frequent form of execution Avas stoning, while 
lands. The writ of elegit is of very ancient burning alive appears (Genesis, xxxviii. 24) to 
date (see Elegit). In tlie Chancery Division of have been practised in their patriarchal history, 
Court, execution against the estate is effected hy and is sanctioned by Mosaic laAv. Casting from 
writ of fieri facias or Avrit of elegit Execution a rock Avas a mode recognised by the Jcavs and 
against the person is by writ of attachment, the Twelve Tables of the Romans. Under the 
Should this latter writ he returned non est inventus, Roman republic vestal virgins violating their voavs 
the party prosecuting has it in his option to take of chastity Avere buried alive, and in the time of 
out a writ of sequestration of the estate, Avith Paul crucifixion, burning, and decapitation were the 
issues of course, or to obtain an order for the chief modes of execution. Crucifixion (see Cross) 
serjeant-at-anns. An attachment does not lie Avas in use likcAvise among the Assyrians, Persians, 
against a peer or other privileged person, but an Egyptians, Carthaginians, and Greeks. Constan- 
order called a sequestration nisi is issued. In tine, on his adoption of Christianity, abolished 
cases of contempt, the High Court in each division crucifixion in the Roman empire. The Italians 
has also the poAver to order personal commitment, of the middle ages, however, crucified some of 
In all cases execution may issue immediately, each their prisoners of war. Another revolting form 
Avrit being renewable after a year, Avithin six of execution among the Romans was that of con- 
years ; but the court or judge can stay execution demning the criminal to fight Avith Avild beasts, 
to a time fixed — or subject to conditions. Impalement, by thrusting a sharp stake through 

In the United States, the law of execution is the body lengthwise, was one of Nero’s cruelties, 
complicated by the rules which define the local and is referred to by Juvenal. It is said to 
jurisdiction of district and state courts and of the have been practised in the Balkan Peninsula 
United States courts. The Avrits of execution in so recently as 1876. Under Charles V. impale- 
use are fi&ri faxdas, levari facias, &c- ; the writ of ment was effected by driAung a pointed stake 
elegit is now little used. In some states the home- through the heart Avhile the criminal in open 
stead and other property of a debtor are exempted grave was being covered Avith earth. Other bar- 
from execution; and congress has enacted that barous modes of execution were pouring melted 
execution issuing out of United States courts must lead on the criminal ; sawing him asunder, a mode 
folloAv the provisions of these local Jaws. practised by the Jews against the conquered in 

In Scotland, execution for debt, or, as it is tech- Palestine ; starvation in dungeons ; pressing to 
nically expressed, diligence in execution, is either death ; breaking on the wheel ; tearing to death 
real or personal ; by the former, the debtor’s fends vdth red-hot pincers. Boiling alive was occa- 
may be attached ; by the latter, his person or his sionally practised on the Continent ; and in Eng- 
mqvahjes. In order to entitle a creditor to use land in Henry VIII. ’s time poisoning was punish- 
diligence against the person or estate of his debtor, able by boiling to death, and ‘ it seems,’ says 
the debt on which the diligence proceeds must be Sir James Stephen, ‘ that three or four persons 
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-were so boiled.* In 1532 sentence of boiling alive 
'was put in execution against a miscreant who 
attempted to poison Fisher, Bishop of Rochester, 
and actually poisoned some of his household. The 
act under which that sentence was carried out 
was repealed by 1 Edward VI. Drowning a par- 
ricide in a sack, in wdiich were also a dog, cock, 
viper, and ape, was a Roman punishment, imitated 
in the middle ages, when quartering alive, tearing 
to pieces by horses, and disembowelling were 
likewise punishments knowm on the Continent. 
Among the severer forms of military execution 
were hunting and spearing the condemned to 
death by his fellow-soldieis, practised in Germany 
in the time of the Lanzlmechts of the end of 
the 15th and during the 16th century; making 
him run the gantlet of rods till dead; flogging 
him to death with the knout. These last two 
modes of execution were practised in Russia till 
into the 19th centuiy. 

English law has in practice, according to Sir 
J. Stephen, been in a marked manner distin- 
guished from the piactice of the Continent by 
its aversion to execution by torture. The usual 
mode of execution in England has been for many 
centuries, and still is, hanging, though in early 
times decapitation w^as also known. Treason, 
however, was punished in the case of men 
by han^g, drawing (anciently diagging at the 
tail of aliorse), and quartering ; of women by burn- 
ing. A woman was buraed alive for petty treason 
(killing her husband) at Tyburn in 1726. Heresy 
was also punished by burning. In 1283 David, the 
last native Prince of Wales, was for treason sen- 
tenced to be hanged, drawn, and qiiarteied, and to 
have his bowels burned. Pre‘=5fting to death, or the 
forte et dure, is said to have been practised 
as late as 1741 at the Cambridge assizes.^ Burn- 
ing continued till 1790 to be the punishment 
inflicted on women for treason, high or petty ; at 
Ipswich a woman was burned in 1783 for mmdeiing 
her husband. In practice, however, women were 
strangled befoie being burned. A woman was 
burned for witchcraft at Dornoch in Sutherland 
in 1722. By 25 Geo. II. any person convicted 
of murder was to be executed on the next day 
Wt one after sentence, but if sentenced on a 
Friday he was to be hanged the following Monday. 
In the interval he was to be fed on bread and 


water, and his body after death was to be either 
dissected or hung in chains. By laws passed in 
1832-34 the bodies of murderers were no longer 
to be anatomised or hung in chains, but to be 
buried in the precincts of the prison in which 
they were last confined before execution. ^ This 
regulation, repeated in 24 and 25 Viet., is now 
in force. On 21st February 1803 Edward M. 
Despard (q.v.) was drawn on a hurdle, hanged, and 
decapitated; and on 1st May 1820 Thistlewopd 
and four of his fellow-conspirators were likewise 
hanged and decapitated. In this case — ^the last 
decapitation for treason in England — the head was 
cut off with an amputating knife by a masked 
executioner, who then thrice held it up by the hair 
to three different points of the compass, with the 
words, ‘ This is the head of Arthur Thistlewood, a 
traitor.* The mode of execution now obtaining in 
Britain and British colonies is hanging ; in Austria, 
•strangling ; in Spain, Garrotting (q*v.) ; in France, 
decapitation by the guillotine ; in Geiniany, decapi- 
tation. In New York state it was enacted that 
after 1st January 1889 executions should be by 
electricity, a mode calculated to effect instantaneous 
death; some other states of the union have fol- 
lowed. Lynching (see Lynch Law) sometimes 
takes the place of j iidicial exec ution in Amei ica. The 
Bowstring (q.v.) was an old Turkish institution; 
and the Hara-Kiri (q.v. ) was peculiar to old Japan. 


Shooting is the military form of execution. In 
India, during and after the mutiny of 1857-58, some 
of the rebels were blown fiom the mouths of cannon. 
Till 1868 executions in the United Kingdom were 
performed publicly, in London for the mo^t part at 
Tyburn till 1783. At Edinburgh the place of 
execution was chietly in the Grassmarket till 1784, 
when it was tian^ferred to a platform at the west 
end of the Tolbooth, a building removed in 1817. 
The gallows at Tybuni was a permanent erection 
on three posts, ‘Tyburn’s triple tree,’ and wooden 
galleries near it accommodated the crowds of spec- 
tators. The scandalous scenes, however, attend- 
ing the procession of the criminal fioni Newgate 
to Tybum caused the place of execution to he 
changed in 1783 to the area in front of Newgate 
prison, where on the 3d December 1783 ten were 
executed. 

In 1868 an act was passed prohibiting public exe- 
cution, and directing that all executions proceed 
inside the walls of the prison in presence of the 
sheriff, gaoler, chaplain, and surgeon of the prison, 
and such other officers of the iDrison as the sheriff 
requires or allows. The Act of 1868 further oideis 
that execution take place at 8 A.M. on the first 
Monday after the intervention of three Sundays 
from the day on which sentence is passed. A black 
flag has to be hoisted at the moment of execution 
conspicuously above the prison, and remain dis- 
played for an hour, while the bell of the prison or 
parish church tolls for fifteen minutes before and 
fifteen minutes after the execution. Till 1783 the 
mode of execution was by drawing away the cart 
from under the prisoner after the rope had been 
fastened round his neck. From 1783 the prisoner 
was placed not on a cart but on a platform, which 
on the withdrawal of a bolt suddenly fell from 
under him. In 1874 this method was improved upon 
by a plan whereby the length of the rope is pro- 
portioned to the weight of the body, so that the 
momentum of the fall suffices to rupture the liga- 
tures of the spi^ne, and thus cause instant death. 
Execution in England must in all cases he per- 
formed by the sheriff, or, as is invariably the prac- 
tice, by his deputy called the executioner. In 
royal burghs in Scotland, the office is imposed on 
the civic magistracy, one of whom attends the 
execution, sinularly as does the sheriff in England. 

In several Geiman states the office of headsman 
is said to have been hereditary, and in Corio- 
lanus (act ii. scene 1) Menenius speaks of ‘heredi- 
tary hangmen.* The last headsman of the Tower 
of London died in 1861. The office had grown to 
be a mere sinecure. In some i>arts of England the 
office was annexed to other posts ; for instance, in 
the time of Henry IL and Henry III. the porter of 
the city of Canterbury was executioner for the 
county of Kent, and in receipt on account of that 
office of an allowance of 20 shillings per annum 
from the sheriff. Derrick was public executioner 
in the first part of the 17th century, and gave his 
name to a kind of crane ; after him came Gregory 
Brandon, whose son, Richard Brandon, executed 
Strafford, Laud, and Charles I. John Ketch, 
public hangman from 1663 tiU 1686, executed 
William Lord Russell and the Duke of Monmouth, 
and bequeathed his name (‘Jack Ketch’) as a 
nickname to liis successors in office for nearly two 
centuries. The family of Sanson for many genera- 
tions gave Palis her executioners, the name ‘ M. 
de Pans * being first plavfully given to the elegant 
and handsome Charles Henri Sanson, who in his 
old age executed Louis XVI. In recent times, 
Calcr^, employed as executioner down till 1874, 
was paid by the corporation of London £1, Is. per 
week as a retaining fee, and an extra £1, Is. for 
each execution. He had, besides, from the county 
of Sun'ey £5, 5s. annual retaining fee, and £1, la. 
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for each execution, and £10 for an execution in the 
country. Calcraft was succeeded in 1874 by 
Marwijod, who, in turn, in 1883, was succeeded 
by Berry; and he, before his resignation in 1892, 
had been engaged for over 200 executions, and 
carried 134 sentences into effect. 

Besides the references in the body of the article, and at 
the end of CAPITAL PUNISHMENT, see Hangmg and Scenes 
uitiiessed before the Gallows, by BiL.A.T. (1868) ; Hang- 
ing not Punishment enough for Murtherers, ^fcc. (1701); 
a collection of broadsides, containing an account of 
murders and executions (1794r-1860; and anothei 
collection, 1830-55?) ; Memoirs of the Sansons, edited 
by Henri Sanson, late executioner of the Court of Justice 
of Parrs (Eng. trans. 2 vols. 1875); The Punishment 
and Prevention of Crime, by Sir E. F. Bueane, in ‘Eng- 
lish Citizen ’ senes (1885). See also the articles Dbown- 
ING, ELECrROCUTION, GUILLOTINE, MaIDEN, NeWGATI*, 

Pareicidb, Peine Foute et Dure, London (tor Tyburn), 
and Wheel (Breaking on the). 

Execution of Deed. See Deed. 
Executive. See Government. 

Executor^ in England, the person to whom 
the execution of a last Avill and testament of 
personal estate is by testamentary appointment 
confided. The appointing by will of an executor, 
without giving any legacy or appointing anything 
to be done by him, is sufficient to make a will 
The appointment of an executor can only be by 
a will, tlie person who takes charge of the estate 
of an intestate being called an Administrator 
(q.v.). The appointment may be either express 
or constructive — i.e. gathered from the general 
terms of the will. An ear ly duty of an executor 
is to take Probate (q.v.) of the will. He derives 
his title solely from tire wdll; the estate vests in 
him from the death of the testator, at which time 
his responsibility begins, and from which time he 
may enter upon all the duties of managing the 
estate. But his position will not be recognised 
as suitor in any court until he has taken probate. 
The whole personal estate vests in the executor, 
and, if the testator has made no disposition of 
the residue, it devolves, as trustee for the next 
of kin, upon the executor, unless it appears from 
the will or any codicil thereto that the executor 
was intended to take the residue beneficially. By 
21 Henry VIII. chap. 5, an executor is bound 
to prepare an inventory of the personal estate. 
This, if required, must be produced. An executor 
may raise actions in respect to the estate in his 
charge; and generally it may be said that his 
powers, duties, and liabilities are commensurate 
with those of the deceased, except in regard to 
contracts and wrongs of a merely personal nature. 
He may enter the house of the deceased to remove 
the personal property. The first claims to be dis- 
charged are those of the funeral and the expenses 
of probate. He must then pay the debts ; and he 
is responsible for paying them in due order, so 
that those having a legal preference shall first be 
dischaiged. An executor is not bound to accept 
the office; hut, if he administer, he cannot then 
renounce the executorship without cause. On the 
death of an executor, the office passes, as a general 
rule, to his executor. See Sir E. V. ■Williams^s Law 
of Executors and Administrators (lOtlied. 2 vols. 
1905), or the shorter treatise of Walker and Elgood 
(4th ed. 1905). 

In Scotland the term executor is given to all who 
manage the estate of a deceased, whether appointed 
by will, and administering the estate on behalf of 
the creditors and beneficiaries, or appointed to an 
intestate by authority of the court, and admini- 
stering for the next of kjln. The former are called 
executoi’S nominate ; the latter, executors dative. 
All executom must, before they can ingather the 
estate, obtain confrTiyxtioih from the Commissary 


Court. This is analogous to probate in England. 
But in Scotland no light vests in the executor 
until after confirmation, except a title to sue, being 
exactly the reverse of the English rule An executor 
acting without conlirniation is called a Vitious 
Intromdter ( see Intromission ). Executors must, 
on applying foi confirmation, exhibit a full inventoiy 
of the whole movable estate of the deceased. An 
executor is only liable to the extent of the inven- 
toiy- He is not bound to pay inteiest on th& 
funds in his hands unless they boie interest hefoie 
confirmation, oi unless he is guilty of undue delay 
in administering the estate. He is not bound to 
pay the debts for six months after the death of tho 
deceased. But, as in England, the expenses of the 
funeral and confirmation are entitled to immediate* 
payment. Servants’ wages and a year’s liouse-ieiit 
have also a prefeiable claim. By the Intestate 
Moveable Succession Act, 1855, an executor’s claim 
to one-third of the Dead's Part (q.v.), after de- 
ducting debts, was abolished, and he now receives- 
no benefit qtta executor from the estate. 

In the Uiiited States, the lights and duties of an 
executor are analogous to those delined by Englisli 
law; in this, as in other matters i elating to pio- 
perty, each State has its own laws. See Stimson, 
American Statute Laio ; Schouler, Treatise on Law 
of Executors and Administrators (Boston) ; Cyclo- 
pedia of Laio, vol. xviii. (New York, 1905). 

Executory, in English law, is opposed to 
‘executed,’ and implies that something remains 
to be done. In an executory contract each party 
has some obligation to fulfil. An executoiy limita- 
tion of property is one which gives an interest to 
come into existence at a futuie time or on the 
happening of an event. An executory trust diiects 
trustees to make a future conveyance in favour of 
the person beneficially entitled. Executory devises 
and other limitations form an important liianch of 
the law of leal property. In American law, the* 
term executoiy is used as in England ; executory 
gifts of property are subject to rules against 
Perpetuities (q.v.), similar to the rules which 
prevail in England. i 

Exegesis* The word comes from the Gieek,. 
and signifies ‘in terpietation’ or ‘explanation.’ It 
may be applied to the interpretation of any hook. 
Technically we may speak of any annotated edition 
of Sophocles, or Shakespeare, or Dante as exegesis, 
but, as a matter of fact, in common usage the word 
is generally restiicted to the inteipietabion of the 
Bible. ^ In former times scholais used to distinguish 
exegesis from liei meneutic''. Hermeneutics was- 
the science which investigated the principles of 
interpretation, exegesis the art which applied those* 
principles to the explanation of any particular book 
or passage of Scripture. This distinction, however, 
has fallen into disuse, and the word ‘exegesis’ is 
now applied to both the science and the art of 
interpreting Scripture. 

The principlea of exegesis have varied, as the 
view with legard to the nature and character 
of Sciipture has changed and developed. Three 
notable t^es of exegesis have come into pi emin- 
ence at dmerent times : (a) the Allegorical, ( h ) the 
Dogmatic, (c) the Historical. 

In the early centuries the allegorical method 
generally prevailed. It is a mistake, however, to 
suppose that the allegorical method was confined 
to the interpretation of Scripture. Hatch has 
shown in his Hibbert Lecture that this method 
was applied to the interpretation of Homer in the 
schools of Alexandria. A distinguished teacher 
found in Homer’s plirase about ‘ the ceaseless flow 
of the ocean’ an allusion to a prophecy of the 
Hei-aclitean principle, ‘ All things are in a state of 
flux* {ir^vra pe7). The current doctrine of inspira- 
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’^iioii which we find developed in Plato’s Ion and 
the waitings of Philo lent itself to the allegoxical 
juethod. The words of Plato aie most significant, 
‘ The poet is a light and winged and airy thing, 
and tlieie is no invention in him until he has been 
inspired and is out of his senses, and the mind is 
no longer in him. . . . God takes away the minds 
of the poets and uses them as his instruments, just 
as he uses divine and holy prophets, in order that 
we wIjo hear them may know that they speak not 
of themselves when they utter these priceless words 
in a state of unconsciousness, but that God is the 
speaker, and through them he is con vei sing with 
us.’ This theory of inspiration implied that all 
writings composed under its influence contained a 
full and complete divine revelation ; if, therefore, 
the statements of these inspired works of antiquity 
seemed to exhibit inadequate knowledge, or to be 
in conflict with later discoveiies, the defect could 
not be inherent in the book itself (seeing that it 
was inspired ), but must be due to faulty interpre- 
tation, What was not on the surface must be 
looked for under the surface, and if it was not 
obvious even then, the plain meaning of the text 
must he twisted and distorted until it yielded the 
desired result. The category of histoiical evolution 
was almost entirely absent from the ancient mind, 
especially when a divine levelation was in question. 
Just as the Alexandrians could not conceive of the 
possibility that Homer was less learned than Herac- 
litus, so the primitive Christian Church found it 
impossible to legard the Old Testament as repie- 
senting a lower level of revelation than the New 
Testament. The fundamental position from which 
the Church .started was that the Old Testament, 
being an inspired book, must contaiu the complete 
sum of divine^ truth. The aim of exegesis, there- 
fore, was to discover the whole of the New Testa- 
ment in the Old, and the most successful exegetes 
were those who could make the statements of the 
prophets and the psalmists yield the theology 
of St Paul. Two extreme illustrations may be 
•given of the application of the allegorical method. 
•Clement of Rome, for instance, makes the scarlet 
thread, which Raliab hung out of the window lo 
•direct the spies, ‘ show that a redemption must be 
made by the blood of the Lord for all who believe 
.and hope upon God.’ The epistle of Barnabas 
regards the 318 servants of Abraham as symbolic 
of the death of Christ upon the Cross, because the 
number is represented in Gieek letteis by I H T. 
I H stands for Jesus, T represents the Cro.ss, It 
was the Alexandrian Church Fatheis who canied 
the allegorical method to its highest point, and 
attempted to put it on a .scientific basis. Origen 
laid down the piinciple that each separate text 

i assesses three meanings — one for the body (the 
iteral meaning), one for the soul (the ethical mean- 
ing ), and one for the spirit ( the spiritual meaning ) — 
and of these three the literal sense of the passage 
was always the least important. The method of 
Origen was developed by later writers. In medi- 
leval times it became a recognised piinciple of 
■exegesis that each statement in Scripture had four 
eenses : ( a) the liberal or historical ;{h) the .spiritual 
or mystic, teaching wliat ought to be believed; 
{c) the moral or tropological, teaching what the 
eourse of conduct ought to be ; {d) the anagogical, 
•expressing the Christian hope. These four mean- 
ings were expressed in the well-known lines ; 

Littera gesta docet; 

Quid credas, allegom; 

MoraTia, quid agas; 

Quo teiulas, auagogia. 

The Reformation changed the spirit of exegesis 
.and substituted the dogmatic method for the alle- 
gorical. Luther was most vigorous in his protests 
against the vice of allegorism. ‘When I was a 


monk,’ he writes, ‘ I allegorised everything ; but 
now I have given up allegorising, and my liist and 
best art is to explain the Scriptures according to 
the simple sense : for it is in the literal sense that 
power, doctrine, and art reside.* The princiide 
of the dogmatic method is this: The interpieter 
approaches the Bible with a rule of faith which is 
the norm or standard of his exegesis. The assump- 
tion is that this standard faith wdll be found every- 
where in the pages of Scripture, and each jjarticular 
passage must be interpreted in the light of the 
tenor of the general teaching of the whole. Roman 
Catholic theologians applied the principle of the 
dogmatic method in one way, Protestants in another, 
but it was essentially the same method in both 
cases. The fundamental position of Roman Cath- 
olicism was that the Bible must be inteijireted in 
relation to the authoritative decisions of the Cliuicli 
and the tiaditional exegesis of the Fatiiers. In 
other words, the text of Scripture is subordinated 
to the dogmatic deciees of the Vatican, and the 
livate judgment of the modem interpreter must 
e in subjection to the patristic and scliolastic 
interpretation of the Bible. The authority of the 
Church comes fiist, and Scripture, by an unscien- 
tific method of exegesis, is forced to support that 
autnoiity. Undoubtedly Protestantism made a 
remarkable advance in some directions. Theoreti- 
cally, at any rate, it subordinated the authoi ity of 
the Church to the authority of Scripture. It boldly 
asserted the right of the modern interpreter of the 
Bible to depart from traditional patrisbric exegesis. 
It insisted upon the use of the original Hebrew and 
Greek documents, which had for centuries been 
superseded by the Vulgate. But in spite of the 
enlightened principles which it laid down as the 
basis of exegesis, it was still, almost as much as 
Roman Catholicism, the victim of the dogmatic 
method. It started from the assumption that the 
Bible is primarily a text-book of theology, and 
since it was vei bally or at any rate plenaiily in- 
spired, there must be a uniform system of theology 
in all the parts of Scripture. Luther was mucii 
more advanced in his tieatmentof Scripture than 
most of his followeis. When a book of Scriptuie 
did not yield the results he wished to find, he 
boldly questioned its authority. He regarded the 
Epistle of James, for instance, as an ‘ epistle of 
stiaw,’ because it did not seem to suppoit bis 
fundamental doctrine of ‘justification by faith.’ 
The later reformers, however, iefuse<I to follow 
him in this free treatment of the Word. By 
exegetical devices and tortuous methods of inter- 
pretation, by the exiiloitation of the principle of 
symbolism in the Old Testament, for instance, they 
managed to discover the evangelical doctrines in 
every^ book of the Bible. They laid down the 
principle that every verse of Scripture must be 
interpreted in relation to the general teaching of 
the whole, and if the .suriace meaning of a text 
seemed to be in opposition to some cheririied doc- 
trine, it was obvious that the surface meaning was 
wrong, and it was then the business of exegesis 
to discover another meaning for the w^oids which 
would bring them into harmony with the geneial 
evangelical position. 

The transition from the dogmatic to the hi,slorical 
method of exegesis was slow and gradual, and it can- 
not be said that the dogmatic method is altogether 
destroyed to-day. We are under a great debt to 
Sclileiermacher, who in the initial stages gave a 
great impulse to the historical method. Schleier- 
maclier challenged the position that the Bible is 
merely a compendium of proof-texts, and urged 
that each particularly should be studied by itself* 
without any preconceived ideas as to what its teach- 
ing ought to be. ‘ No biblical book,’ he sajrs, ‘ can 
be perfectly understood except as it is studied with 
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reference to the whole enviionment oufc of which it 
grew, and in connection with the circumstances of 
its author and readers. ’ The old assumption that a 
uriitorin body of doctrine is to be found in each docu- 
ment of the Bible is now completely abandoned. 
Modern ciiticisiii has achieved great results byrecon- 
structing the circumstances under which each book 
was AViitten, and relating it to the general situation 
which pievailedat the time of its production. The 
application of the category of evolution to the Old 
Testament has made it a new book. We no longer 
look for the Sermon on the Mount in Amos, or the 
theology of St Paul in the Psalms. The question 
we ask is, How did the religious development of 
Israel produce the ‘fullness of the times’ which 
made tlie Sermon on the Mount and the theology 
of St Paul possible ? 

Tlie principles upon which scientific exegesis 
works to-day may be summarised as follows : 

( 1 ) First of all, it is necessary to settle, as far 
as possible, the tiue text of the Bible. There are 
many variant readings in the Old Testament and 
vastly more in the New, and it is necessary, by the 
application of the principles of the science of textual 
criticism, to determine which reading repi-esents 
what was originally written by the author of the 
document. 

(2) Having determined the text, it is necessary, 
by the application of the latest grammatical prin- 
ciples and lexieogiaphical discoveries, to find out the 
plain sense of the passage — ^i.e. the meaning which 
It possessed foi writer and reader when it was last 
composed. The advance which has been made in 
Semitic studies and the eiroch-maldng ‘finds’ of 
Greek papyri have introduced revolutionary results 
in this particular branch of exegesis. As a result, 
we shall be able to obtain a true translation of 
the book — i.e. a translation which is a real equi- 
valent in English (as far as that is possible) of the 
oiiginal document. 

(3) Having obtained our translation, the next 
task of the exegete is to relate the document to 
the enviionment in which it was produced. The 
one fact which must never be lost sight of is that 
each book was written to meet the specific needs 
of its own age. The apostle Paul, for instance, 
in each of his epistles deals with the problems, both 
intellectual and practical, which confronted the 
Church in the 1st century. The prophet Isaiah 
faced a situation which was created by the special 
circumstances of the time in which he lived. 
Neither Paul nor Isaiah nor any other biblical 
writer ever imagined that he was writing a docu- 
ment which would be treated as inspired literature 
and used as source of Christian theology throughout 
the centuries. It is absolutely necessary to find 
out what the message of a book was for its own 
age, before we can discover the elements in its 
teaching that are of eternal value. 

(4) It is necessary to ask a further question, 
How far was the writer influenced in his conception 
or interpretation of religion by the current thought 
and language of his times ? Tire revelation of wd 
never fell upon a tahtila msa— it was refracted in a 
mirror that was always more or less imperfect, and 
generally warped by influences and conditions of 
the age.* Allowance must be made for the per- 
sonal equation of the prophet and apostle. In the 
spiritual region as well as in the physical, the 
mind sees what it brings with it the power of see- 
ing ; and in the interpretation of what has been 
seen, the writer is restricted by tire categories and 
thought-forms of his time. No writer can there- 
fore be fully understood unless his statements are 
interpreted in the light of the larger context of 
the intellectual and moral outlook of his time. The 
Epistles of St Paul would have assumed a very differ- 
ent form if they had been written for the first time in 


the 20th century, and liis ideas would inevitably 
have taken very different shape. It is not enou<>li 
therefore, for the exegete to translate the episSeb 
out of one language into another ; he is bound to 
attempt to tianslate the ideas as well out of one 
universe of thought and experience into another. 
This is the modern ideal that exegesis sets before 
itself — and though the task involves the utmost 
knowledge, sympathy, and insight, the results are 
wojth the labour. The gain in our undei standing 
of the Bible is already very gieat, and modern 
scholaislup is as yet only at the beginning of its 
work. 

See articles on Bible, Biblical Ckiticism, Inspira- 
tion, Revelation. 

Exelmans, Remy Joseph Isidore, Comte, a 
distinguished French general, was born at Bar-le- 
duc, 13tli November 1775. Enteiing the army in 
1791, he served with distinction in the campaign of 
Naples under Chainpionnet, was made general of 
brigade after Eylau, and followed Murat to Spain, 
where he was taken prisoner and sent to England. 
For his conduct in the disastrous Russian cam- 
paign Napoleon created him a general of division. 
Exelmans seems to have been equally esteemed 
under every successive government. On the fall 
of Napoleon, he was for some time banished from 
France, but was permitted to return in 1823. In 
1831 Louis-Philippe restored his titles and rank. 
Louis Napoleon named him Grand Chancellor of 
the Legion of Honour, and in 1851 raised him to 
the dignity of Marshal. On the 21&t July 1852 
Exelmans had a bad fall from his horse, from the 
effects of which he expired on the following night. 

Exeinpla. See Fable. 

Exequatur. See Consul, Placitum Regium. 

Exetei% the capital of Devonshire, 171 miles 
by rail WSW. of London, and 75 SW. of Bristol. 
Dominated by higher hills, it is built on the summit 
and slopes of a flat ridge, rising 150 feet from the 
left baiiK of the Exe ; and, having been modernised 
chiefly in its suburbs, it is a pleasant antique city 
— ‘ as good a specimen of an English county town, 
at once prosperous in business, and with a quiet 
air of aristocratic distinction, as can be found 
within the four seas’ (Escott’s England), The 
quaint old High and Fore Streets, crossed by North 
and South Streets, still follow the line of the 
Ickneld Way ; and the walls in great pai t remain, 
though their four gateways were demolished be- 
tween 1769 and 1819, and though Rougemont Castle- 
(1068) was almost all swept away in 1774, to make 
room for an ugly assize-hall. In 932 Atliehtan 
founded here a Benedictine monastery, and hither 
in 1050 Edward the Confessor translated the westeriL 
bishopric fr’om Crediton ; but St Peter’s Cathedral 
was not begun till sixty-two years afterwards. 
Measuring 408 feet by 76 ( or 140 across the tran- 
septs), and 66 feet high, it is a long, low edifice, 
with massive transeptal towers — a feature imitated 
at Ottery St Mary, but otherwise unique. These 
towers, 140 feet high, are the original Norman ones, 
but the rest of the pile, rebuilt between 1280 and 
1369, is mainly in the purest Geometrical Decorated. 
The most striking characteristics of the whole are 
its perfect bilateral symmetry and the grand un- 
broken line of vaulting. Special features are the 
exterior western screen {circa 1388), adorned with 
sixty-seven statues of saints and princes ; the 
beautiful choir-screen (1324), surmounted by the 
fine organ (1665); the minstrels’ gallery (1353); 
the misereres, sedilia, and bishop’s throne ; the 
modern reredos, stall-^\ork, and pulpit; a clock, 
dating from 1317 or earlier ; the Great Peter hell, 
bi-oudrt from Llandafl* in 1482, recast in 1616, and 
i weighing 12,500 Ih. ; and the chapter-house (1420- 
l 78), containing 8000 MSS. and early books. Im 
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1870-77 the cathedial Avas ie^)toie(l bv SirG. G. Scott ; 
in 1889 the cloisters and libiaiy. The picturesque 
guild-hall (1464) has a cinque-cento facade (1593) ; 
noteworthy modern buildings aie the Devon and 
Exeter Ho&[)ital ( 1743), the Lunatic Asj liini ( 1865), 
and the Albeit Memoiial Hiiseuni (1868). The 
chief public walk is Noithernhay. A ship-canal 
(1563-1827) extends 5 miles to the tideway at 
Topsham. Exeter has a Univeisity College (new 
buildings, 1911 ; others pioposed on Stieathani Hall 
estate). I tmanufactuies gloves, agiicultuial imple- 
ments, ScG . , besides being the chief niait of ‘ Honiton ’ 
lace. Its woollen trade, once second only to that of 


Leeds, is a thing of the past ; and as a seat of com- 
merce and industry it has been outstripped by many 
a younger competitor. The ‘ever loyal city’ got its 
earliest charter from Henry II. some time prior to 
1162; in 1537 was made a county of itself; and it 
returned two members fiom about 1300 till 1885, 
Avhen their number was cut down to one. Pop. 
(1891) 37,404; (1911, as extended in 1900) 48,664; 
(1921) 59,608. 

The Celtic Caerwisc, the Roman Isca Damnonio- 
rum, and in 876 the Exanceaster of the West Saxons, 
who till 926 shaied it Avith the Britons, Exeter, in 
Ereeman’s Avords, ‘is the one great city of the 
Roman and the Briton Avhich did not pass into 
English hands till the strife of races had ceased to 
be a strife of creeds, till English conquest had come 
to mean simply conquest, and no longer meant 
havoc and extermination.’ To Freeman’s pages 
reference must be made for its captuie by the Danes 
(876 and 1003), by William the Conqueror (1068), 
and by Stephen ( 1136 ) ; for its siege by the Yorkists 
(1470), by Perkin Warbeck (1497), and by the 
Catholic rebels (1549); for its suireiider to Prince 
Maurice (1642) and to Fairfax (1646); and for the 
entry of William of Orange ( 1688 ). AVhei eto must 
be added the tragic burning of the new theatre (5 th 
September 1887 ), Avith a loss of 188 lives. Among 
bi^ops of Exeter have been Leofiic (1050-72), 
Baitholomew (1161-84), Stapledon ( 1308-26), Gran- 
dison (1327-69), Miles Coverdale (1551-53), Joseph 
Hall (1627-41), Seth Ward (1662-67), TrelaAvny 
(1689-1707 ), Phillpotts ( 1831-68), Temple ( 1869-85), 
Lord Hugh Cecil. Natives were Archbishop BaldAvin, 
Cardinal Langton (doubtfully), John VoAvel or 
Hoker, the historian of Exeter (1525-1601), the 


Judicious Hooker, Sir Thomas Bodley, and Henii- 
etta. Duchess of Oi leans. 

Exetei% Peeeage of. See Bueghley. 

Exeter Book, oi Codex Exoniensis, an Old 
English folio manuscript, dating piobably fiom 
the fiist half of the 11th century, piesented be- 
tw^een 1050 and 1072 to Exeter Catliedial by its 
first bishop, Leofiic. It consists of some legal 
documents, from eighty to ninety liddles, and an 
anthology of poetry, containing, as in Christ, sonie 
of the finest extant sjiecimeiis of Old English 
veise. Dates of composition vaiy, but the poem 
Widsith is ceitainly oldei than BeO’ 
wulf. See Avorks by B. Tlioipe ( 1842), 
and Sii I. Gollancz ( 1895 ). 

Exeter College* See Oxfoed. 
Exeter Hall, a large jpioprietary 
building, on the north side of the 
Strand, London, Avas completed in 
1831, and could contain upwauls of 
5000 persons. It AA^as let ehiefl.y foi 
religious assemblies, and Avas in gieat 
request during the ‘May Meetings’ 
of the seveial leligious societies. It 
Avas also the scene of many gieat 
musical f^tes. In 1880 it AA'as pur- 
chased for the Young Men’s Chris- 
tian Association, and in 1908 it Avas 
demolished. 

Exllibitions* The earlier begin- 
nings of Industrial Exhibitions, like 
all great movements, ai e not pai ticu- 
larly easy to define. The fiist exhi- 
bition of anything like national im- 
portance, hoAvever, seems to have been 
the one originated by the Marquis 
d’Avfeze at Paiis, 1798, though pie- 
vious to this a shoAv of agricultural 
and other machinery had been held by 
the Society of Arts in London ( 1756 ), 
and anothei exhibition had been given 
at Prague in 1791 A second exhibition of gieatly 
impioved kind Avas opened at Paiis in 1802; a 
third in 1805 ; and hence aiose the custom of 
holding such displays triennially, continued Avith 
slight interruption for half a centuiy. ^ It should be 
mentioned that the specimens exhibited on these 
occasions Avere essentially of French pioduction, 
and caie was taken to exclude any article of 
foreign character. The impetus given to the 
movement by the Paiis displays Avas felt over 
Europe, and reached the United States. Between 
the years 1820 and 1860 exhibitions Aveie held at 
Vienna, Berlin, Brussels, St Petersburg, Stock- 
holm, Moscoav, Lisbon, Madiid, New York, Phila- 
delphia, and numeious other toAvns. Nor did the 
United Kingdom escape the infection, though 
here the promoteis of such undei takings had to 
struggle against much apathy and even opposition. 
To Ireland belongs the credit of the first display of 
noticeable merit. This was the Exhibition of Irish 
Industries, held by the Royal Dublin Society at 
their rooms in 1829, and the association continued 
the practice triennially for several years. The 
Society of Arts in London also held a number of 
exhibitions illustrative of the manufactures, com- 
meice, and agriculture of the countiy, and the 
CornAvall Polytechnic Society energetically laboured 
in a similar direction by holding periodical exhibi- 
tions to illustrate the mineral Avealth of that county, 
and the mechanical appliances necessary for mining. 
From this may be said to have originated the happy 
idea of holding in various large towns exhibitions 
descriptive of the industrial Avork carried on m the 
locality. Manchester led the way Avith a display 
of everything concerned in the manufacture of 



Exeter Cathedral : West Front. 



520 


EXHIBITIONS 


EXMOOR FOREST 


cotton ; Liverpool followed with an exhibition of 
the raw produce brought to that seaport, and the 
shipbuilding that rendered such trade possible ; 
Leeds held an exhibition of the material and pro- 
cesses involved in the flax and woollen trades ; and 
Birmingham (1849) fairly surpassed them all with 
an excmlently arranged show of the numerous use- 
ful and ornamental forms into which metals can 
be wrought. The Birmingham Exhibition may be 
said to have had an impoitant influence in bringing 
about the first great exhibition of 1851. 

For some time past the English government had 
been urged without success to organise an exhibi- 
tion in London of a really national character, 
illustrating the arts of Great Biitain and Ire- 
land. In the spring months of 1849 the Society 
of Arts, being greatly influenced in the matter 
by Piince Albert, sketched the outline of a gieat 
exhibition of the industries of all nations, and pro- 
posed that such exhibition should be held at 
London in 1851. It was held in Hyde Park in a 
vast structure of iron and glass, called the Crystal 
Palace (q.v, ; now located at Sydenham), and 
planned by Sir Joseph Paxton (q.v.). The ex- 
hibitors numbered neaily 15,000, about equally 
divided between British and foreign contributois. 
The entire numbei of visitors was over 6,000,000, or 
about 42,000 per day. The total receipts amounted 
to £505,107, leaving a surplus of £200,000. 

The second g^-eat international exhibition of 1 862 
was held in a building at South Kensington, occu- 
pying together with its annexes, and tw’o cupolas 
of great magnitude, an aiea of about 24 acies. 
The total number of exhibitois was 28,653, of 
whom 26,348 were in one or other of thirty-six 
industrial classes, the remainder in one or other 
of four fine art classes. The visitors numbered 
rather more than in 1851, but the daily average 
was less. There was a deficit of about £10,000. 

In 1867 came the Paris Exhibition, which in its 
general arrangement and magnitude of conception 
surpassed anything that had yet taken place. The 
building was a vast oval, 1550 feet by 1250, with a 
series of twelve concentric galleiies running round 
it, and a small garden in the centre. In each 
gallery a separate branch of science and art was illus- 
trated, and the entire oval was divided into sections, 
one of which was devoted to each country. Tlie 
complete exhibition covered close on 100 acres. 
The number of exhibitors was 50,226, and the total 
expense £800,000, lialf of which was defrayed by 
the public attendance, half by the imperial govern- 
ment and the Paris municipality; visitors were 

10.200.000. Britain did not figure very favourably 
in this exhibition — probably by reason of the want 
of technical education — whereas Geiunany, France, 
and Belgium showed a marked advance. The 
Vienna exhibition in 1873 w’-as a huge financial 
failure. 

In 1871 the first of a series of annual London 
International Exhibitions was opened. The move- 
ment, however, never became popular, and w^as 
relinquished in 1874. The next most important 
display after Vienna was the Philadelphia Cen- 
tennial Exhibition of 1876, held in commemora- 
tion of the hundredth anniversary of American 
Independence. The main building, in tlje form of 
a parallelogram, covered a floor-space of about 20 
acres. One centre and two side avenues ran along 
the inside of the edifice, the former being 1832 feet 
long by 120 feet wide — the longest avenue of that 
width ever known in an exhibition structure. The 
number of exhibitors fell below those of the preced- 
ing exhibitions at Paris and Vienna— in all about 

40.000. The building was open to the public on 
159 days, and the total attendance of visitors was 
9,910,966 ; receipts, $4,300,000— a sum much below 
the expenditure. The Paris International Exhibi- 


tion of 1878 again made an advance in magnificence 
and size upon all previous displays. The total area 
covered by the various buildings was about 80 
acres, the exhibitors numbered 80,000, and the 
visitors 16,032,725. The Univeisal Exhibition of 
Paris in 1889 excelled all its piedecessois in point 
of magnitude and comprehensiveness ; ivith the 
included giounds it occupied an area of 173 acres. 
The Eiffi^ Tower (q.v.) was one of the piincipal 
atti actions of the exhibition. Still grandei in 
conception and scope was the Woi Id’s Columbian 
Exposition held at Chicago in 1893, on the fourtli 
centenary of the discovery of America by Columbus • 
it w^as attended by some 25,000,000 visitors. The 
Paris Exhibition of 1900 w^as based on a scale snfii- 
ciently vast to mark worthily the completion of 
the century; in the 20th were those of Glasgow, 
St Louis, London ( Franco-British ), San Fianrisco 
I (Panama- Pacific), Wembley, &c. Many exhibi- 
tions have been devoted to special activities 

thehook-tiade, town-planning, fisheries, the empire, 
and the like; and local industries have had their 
frequently recurring exhibitions, called fails 
Exile. See Banishment. 

Ex-Libris. See Bookplates. 

Exbumatiou. It is a misdemeanour to dis- 
intei a dead 1>ody without lawful authoiity, whether 
for sale, dissection, or reinterment. If only re- 
interment in other consecrated giound is contem- 
I plated, a faculty from the oidinary of the diocese 
[ may be obtained for that puipose. In cases of 
suspected foul play, the coroner ( or corresponding 
j legal authoiity m Scotland) may order disinterment 
! for medical inspection, or for further examination 
in connection with possible criminal proceedings. 
Otherwise no body may be disinterred without the 
license of the Secretary of State, under a penalty 
not exceeding £10. See also Post-mobtem Exam- 
ination, Resubeectionists. 

Exmoor Forest, in the west of Somerset- 
shire and north-east of Devon, is a wild, mostly 
uncultivated waste, consisting of long ranges 
of steep hills and lonely valleys, and Bordered 
by deep wooded glens, 'fhe hills rise in Dunkery 
Beacon to 1707 feet, in Chapman Barrow to 1540, 
and in Span Head to 1610. The ‘ forest ' proper is 
about 25 miles in area, but with the adjacent 
commons Exmoor extends over 100. The rocks 
belong to the Devonian series, mainly slates and 
sandstones. Hence the outlines are less hold 
and rugged, and the general aspect fai less stern 
and desolate than that of Dartmoor, ribbed and 
spread with granite. Though ‘ improvements ’ were 
attempted in 1818, and many trees i>lanted by Mr 
J. Knight, who had purchased the forest from 
the crown, Exmoor is still in the main covered 
with grass (in some parts short and sweet, in others 
rank and sedgy), bracken, and heather, with 
dangerous bogs near the hill-tops. Where it ranges 
down to the coast near Lynton, the scenery is very 
bold and picturesque. The Exe, Barle, Mole, and 
the two Lyns are the chief streams ri&iug here. 
Gold has been found in Northmolton parish, and 
copper-mines have been woiked there from time 
to time. There is a native breed of very small 
ponies, known as Exmoor ponies, stout and' hardy, 
as well as a local breed of horned sheep of liigh 
quality. The most notable featuie of the fauna 
of Exmoor is, howevei, that ib is the only place 
in England where red deer still run wild. They 
are now becoming numerous. Staghounds have 
been kept here and stag-hunting followed since at 
least 1598. Sir Thomas Acland in 1917 gifted to the 
nation a 500 years’ lease of Exmoor. Exmoor is 
the chief scene in Blackmore’s Loma Doone, which 
abounds in admirable descriptions. See also Hall’s 
Exmoor (1849), Collyns’s UhoBe of the Wild Bed 
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Deer (1862), liawle's Annals of Exmoor (1894), 
Snell’s Eoolc of Exmoor ( 1903), MacDermoi^’s Forest 
of Exmoor (1911), and Deer Forests. 

Exmouth, a Devonshiie watering-place, at 
the east side of the mouth of theExe, 11 miles by 
lail SSE. of Exeter. A sheltered spot, with fine 
climate, good beach, and beautiful views, it had 
dwindled from a considerable seaport to a poor 
fishing- village, when, about the beginning of the 
IStli century, it rose into repute as a seaside lesort; 
and now it has terraces, hotels, baths, promenades, 
and pleasure-grounds along the seashoie, autl 
docks, constructed in 1869. Lace-making and 
fishery are the main pursuits. Pop. (1851) 5123; 
(1921) 13,614, 

Exmouth, Edward Pellew, Viscount ( 1757- 
1833), an English admiial, was born at Dovei. He 
^entered the navy at the age of thirteen, and 
first attracted notice by his gallant conduct in 
the battle on Lake Champlain in 1776. In 1782 
he attained the rank of post-captain. In 1793, 
having been appointed to the command of the 
NympJie, a frigate of thirty-six guns, he eneoun- 
'tered, and, after a hard-fought battle, captured 
Da Cl^opCttre, a superior French frigate. For this 
Tictory he was knighted ; and in 1796, for acts of 
personal bravery, he was created a baronet. In 
1798 he received the command of the Impetueux^ 
and was sent to the French coast, where many of 
his most brilliant actions took place. In 1804 he 
was appointed rear-admiral of the Blue, and com- 
inander-in-chief in India, from whose seas he drove 
the French cruisers ; he was afterwards made com- 
inander-in-chief in the North Sea and in the hledi- 
terranean. In 1814 Pellew was created Baron 
Exinouth of Canonteign, in Devonshire, with a pen- 
.sion of £2000 a year. In 1816 he was sent to 
Algiers, to enforce the terms of a treaty regardmg 
the abolition of Christian slavery, which the Dey 
iliad violated. With a combined fleet of twenty- 
five English and Dutch vessels, he bombarded the 
'city for nine hours, and inflicted such immense 
•damage, destrojung all the Algerine fleet and 
many of the public buildings, that the Dev con- 
sented to every demand. For this service he was 
raised to the rank of viscount. See his Life by 
Osier (1835), and Mahan’s Types of Naval Officers 
(1902). 

Exocetus. See Flying-fish. 

Exodus* the second book of the Pentateuch. It 
'describes the oppie&sion of the Hebrews in Egypt, the 
birth and early life of Moses, the ten plagues, the 
exodus or departuie from Egypt, the crossing of 
tlie Red Sea and the destruction of Pharaoh's army, 
the march to Sinai, the giving of the law, the 
^episode of the golden calf, the construction of the 
Tabernacle. Like the other books of the Penta- 
teuch, Exodus is made up of three documents, known 
as (a) the Jahvist, (5) the Elohist, (o) the Piiesfcly 
•Code (see Pentateuch, Biblical Criticism). To 
what extent the narrative is historically accuiate is 
a matter of dispute among modern scholai s. There 
are considerable difficulties in fixing the date at 
which the exodus from Egypt took place. The 
traditional view places it in the reign of Merenptali 
( 1234-1214 B.C.), the main basis on which this theoiy 
rests being the statement in Exod, i, 11, about tlie 
building of the ‘store-cities,’ since we know from 
the inscriptions that building operations Avere 
■carried out at Pithom by Rameses II. ( 1 300-1234 
B.C.), the predecessor of Merenptah. Other data 
>(e.g. the statement in 1 Kings, vi. 1 ) assume an 
earlier date for the event. See Egypt, p. 242 ; J EWS, 
p. ,330. The best popular commentaries aie Bennett’s 
( Century Bible) and Driver’s {Cambridjge Bible), 

Exogramy* the usage by which among many 
primitive peoples a man may not marry a woman of 


his own stock or tribe or section thereof. See 
Family, Marriage 

Exogenous Plants* or Exogens, a term 
applied by Bindley to Dicotyledons ( q, v. ). See 

also Bark, Cambium, Monocotyledons. 
Exophagy* See Cannibalism. 

Exorcism* the temi used by the Fathers of 
the Church to denote the act of conjuiing evil 
spiiits, in the name of God or Christ, to depart 
out of the ])er&on possessed. The fir«.t Christians 
adjuied evil spirits in tlie name of Jesus Christ, 
Avho had conquered the devil ; but as the opinion 
Avas at the same time entertained that all idolaters 
belonged to the kingdom of Satan — avIio siifFcied 
himsmf to be Avorshipped under the form of idols — 
it Avas cu&tomaiy to exorcise heathens previous to 
their recemng Christian baptism. After Augus- 
tine’s theory of original sin had found acceptance 
in the 5th 'century, and all infants Avere regaided 
as belonging to Satan’s kingdom, exorcism became 

f eneral at the baptism even of Christian children. 

'olloAving the practice of the Roman Catholic 
Church, Luther retained it, and the baptismal 
office in the first prayei-book of EdAvard TL 
(1549) contained a short form, omitted at Bucer’s 
intervention in the 1552 revision. The seventy- 
second canon (1603) of the Church of England 
forbids any minister attempting to expel a devil 
or derils, Avithout first obtaining the license of his 
bishop. Although abandoned by illustrious and 
orthodox Protestant theologians, such as Chemnitz 
and Gerhard, or deemed unessential, and in modem 
times done away Avith by the ‘ Piotestant ’ Church, 
since 1822 baptismal exorcism has been revived by 
the Old Lutheran or High Church party. 

In the Catholic Church the function" of exorcism 
belongs peculiarly to the third of the so-called 
‘ minor orders ’ ( see Orders ). Our Lord liaAung not 
only liimself in person (Matt. ix. 32; Mark, i. 25 ; 
Luke, iv. 35, a iii. 29) cast out deArils, but having also 
given the same power to his disciples, it is believed 
to be permanent in the church. Of its exercise in 
the early church, both in relation to ‘energumens,’ 
or persons possessed, and in the administration^ of 
baptism, there aie numerous examples. Tertulllan 
and Origen speak of it as of ordinary occurience, 
and the Council of Carthage, in 255, alludes to its 
use in baptism. The rite of exorcism is used by 
the modern church in three different cases : in the 
case of actual or supposed demoniacal possession, 
in the administration of baptism, and in the bless- 
ing of the cbism or holy oil, and of holy Avater. 
This last practice is alluded to by Cyprian (Ep. 70). 
The use of exorcism in cases of possession is noAv 
extremely rare, and in many diseases is prohibited, 
unless with the special permission of the bishop. 
In baptism it precedes the ceremony of applying 
the water and the baptismal form. It is used 
equally in infant and in adult baptism, and Catho- 
lic Avriters appeal to the earliest examples of the 
administration of the sacrament as evidence of the 
use of exorcism in both alike. The lite of bap- 
tismal exorcism in the Roman Catholic Church 
folloAvs closely the Scriptural model in Mark, viii. 
33. The exorcisms in the blessing ot the oil and 
water resemble very closely the baptismal form, 
bat are more diffuse. See AYitchcraft. 

I Exosiiiose* See Osmose. 

Exosteinnia* a West Indian genus neailv 
allied to Cinchona, for which its bark "was fonuerJy 
iutioduced as^ a substitute ; it does not, however, 
con Lain the Cinchona alkaloids. 

Exostosis* a teim for a protuberance or morbid 
enlargement of a bone. 

Exoteric. See Esoteric. 

Exotic Plants* or Exotics (Gr., ‘ coming from 
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abroad’), cultivated plants originally derived from 
foreign countries. The term is most frequently 
applied to those whose native country differs so 
much in soil or climate fiom that into which 
they have been conveyed that their cultivation is 
attended with diiiiculty, requiring artificial heat or 
other special means. See Gardening-. 
Expansion* See Heat, Bridge. 

Expectation of Life. See Probability, 
Annuity, Insurance. 

Expectorants (Lat. ‘out of,’ pectus, 
‘the breast’), medicines given to carry off the 
expectorations — the mucus and other secretions of 
the air-tubes. The principal expectorants are 
antimony, ammonia, squill, ipecacuanha, senega, 
balsam of tolu, lobelia, gum ammoniac, asafoetida, 
galbanum, &c. The examination of the expectora- 
tion is of great value in the diagnosis of diseases 
of the chest (see Bronchitis, Pneumonia, Con- 
sumption). The word ‘expectoration’ has come 
by an abuse to be regarded as a mere elegant 
synonym for spitting. See Saliva. 

Expenses or Costs of a Lawsuit. In 
Scotland, the charges pavahle by the parties to a 
lawsuit are technically called expenses. The rules 
according to which they are awarded, apportioned 
between the parties, and taxed, do not differ 
materially from those applied in England to Costs, 
and explained under that head, supra. The Scot- 
tish official who discharges the functions of taxing 
master is the Auditor of Court. If the agent who 
has conducted the cause wish it, the decree for 
expenses will be pronounced in his favour ; and 
the party found liable will not be allowed to plead 
a counter-claim against the client, as by that 
means he might prevent the agent from recovering 
what he very probably has disbursed. 


Experiment. See Science. 

Expert) a man of special practical experience 
or education in regard to a particular subject — a 
word commonly applied (after the French) to 
medical or scientific witnesses in a court of justice, 
when selected on account of special qualifications, 
as in the case of an analysis of the contents of the 
stomach in suspected poisoning. The term is 
similar^ applied to a person professionally skilled 
in handwriting, for detection of forgery of deeds 
and signatures (see Writing). 

Exploration. See Geography, Polar Ex- 
ploration ; also Africa, &c. 

Explosion. See Gunpowder, Mining. 

Explosives, a term used of gunpowder, gun- 
cotton, dynamite, nitro-glyeeririe, cordite, melinite, 
occ., treated under their several heads. Other high 
explosives are dealt with along with dynamite. See 
also Bl^ting, Bombs, Fire-arms, Mining, 
Geneva, Mines, Torpedo, <&c. 

^ "Who^er unauthorisedly introduces explosives 
mto a building is responsible for damage caused, 
me tenant of a house is answerable for the damage 
caused by an explosion of gas on the premises, if 
gas escapes througli the negligence of himself oi 
his servants in attending to the stopcocks bv 
which the supply of gas is regulated. Under the 
Explosives Act, 1875, any person throwing, cast- 
ing, or hung any fireworks in or into any highway, 

npnnf+v place, is 'liable to a 

penalty of £p. Any person unlawfully and mali- 
ciously causing, or attempting or conspiring to 
cause an explosion likely to^ endange? liff or 
property, is guilty of felony. 

FndSna ®^.Plosive under circumstances 

indent, unless the defence 
enactments are 

the Explosives Act (which regulates the manufac- 


tuie, storage, keeping, selling, and conveyance of 
nitro-glycerine, dynamite, gun-cotton, and other 
explosives), the Petroleum Acts, 1871 and 1879, and 
the Petroleum (Hawkers) Act, 1881. All factories 
and stores of gunpowder and other explosives must 
be licensed, and all places where explosives are- 
kept must be registered. The sale of gunpowder 
to any child apparently under thirteen is prohibited. 
Government inspectors, officers of local authonties, 
and constables may search for and seize explosives 
unlawfully kept, in ordinary cases with a wan ant, 
and in cases of emergency with a written order 
from a superintendent of police. The master of 
every shij) which enters a British harbour must, 
if the ship carry petroleum, give notice of the fact 
to the harbour authority, which, under confirma- 
tion of the Board of Trade, makes bylaws legulat- 
ing the landing of petroleum. Petroleum to the 
amount only of three gallons may be kept for 
private use or sale without a license, if it is kept 
m separate glass, metal, or earthen vessels, securely 
stopped, and each containing not more than a pint. 

Exponents, or Indices. ThepioductS x 5 x 
5 X 5 is expressed thus, and the eighth power 
of a thus, a®. The numbers 4 and 8 are the ex- 
ponents of these respective powers. In general, 
(where a is any number or expression) stands 
for the ?ith power of a — i. e. the product of n factors* 
each = a, and there the value of this contracted 
notation is obvious. Introduced by Descartes, the 
theoiy of indices was speedily extended, and may 
now be said to affect algebraic operations of every 
conceivable kind. The t'wo fundamental laws of 
indices are and («*")** = These, 

with certain necessary conventions, apply to all 
possible values of the exponents m and n— integral 
or fractional, positive or negative, simple or com- 
plex, rational or surd, real or impossible, trigono- 
metrical or logarithmic, &c. Minor results of the 
theory are such as these : 

a® = 1, whatever a may be ; a"® — or is the 

leciprocal of a” ; = a/^> = s/cb, ^ = 

(a^)^. An exponential equation is one in whick 
the xor y occurs in the exponent of one or more 
I terms, as 5* — 800. Its solution generally requires 
^ the use of logarithms. The exponential theorem 
j gives a value of any number in terms of its natuial 
logarithm, and from it can at once be derived a 
series determining the logarithm. 

Expositions. See Exhibitions. 

Exposure. See Infanticide. 

Express, a system organised for the speedy 
transmission of parcels or merchandise of any kind, 
and their safe delivery in ^od condition, originated 
in the trm made from Boston to New York by 
William Frederick Hamden (1813-45), the first 
‘ express-package carrier,’ on 4th March 1839. 
The project recommending itself to business men, 
competing companies sprang up rapidly, and 
express lines were established in all direc- 
tions. Adams & Co.’s was started in 1849; Wells,. 
Fargo, & Co.’s California express in 1852; the- 
American-European company was created in 1855. 
As railways extended, the early ‘ pony express ’ 
disappeared, and individual companies now have* 
contracts with the several railway companies, theh‘ 
business over these routes being held to be entitled 
to the protection of the courts against any efforts 
to dispossess them. Many of the rival companies 
were amalgamated, and most of the successful 
concerns are now joint-stock institutions, the in- 
dustry employing capital aggregating many millions 
of pounds. Goods can be sent to strange firms at 
a distance marked C.OtD., with the amount to be 
collected on the outside of the package, and the 
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payment io collected by the express company, which 
leceives a slight compensation for this extra trouble. 
Much use IS made of money-orders sold by express 
companies. 

Expressionism} in liteiature and painting, is 
a revolt against the passive receptivity of Impies- 
bionism. The lising generation, says Hermann 
Bahr, ‘ turns away fiom the outer life to the inner ; 
iistens to the voices of its own hidden natuie ; and 
believes that man is not a mere echo of his world, 
but its creator, oi, at all events, is as strong as it 
is.* The expiessionist despises the copying of 
actuality, and uset. it only as a means of expressing 
his own emotion. jMany of the best writers of 20th- 
century Uermaiiy are or have been expressionists. 

Extcnsioa} a term in Logic, opposed to inten- 
sion, lef erring to the extent of the application of a 
term, or the number of objects included under it. 
The greater the extension of a term, the less is the 
intension ; and the gi eater the intension or com- 
prehension (the common characters included in a 
term ), tlie less is the extension. 

Extent* To extend is, in English law, to make 
a valuation of property hy the oath of a jury. A 
wilt of extent diiects the sheiiff to ‘extend* and 
seize the pioperty of a debtor. Such writs are now 
issued only for the recoveiy of debts of record due 
to the crown. In Scotland ‘extent’ (often shoit- 
ened to ‘stent’) Avas used to denote the general 
valuation of lands for taxation, &c. For the old 
and new extent, see Valuation". Writs of extent 
were formerly issued for the recovery of crown 
debts; and the English foim of process was intro- 
duced, in leA^enue cases, by the Act of Union. In 
America extent is a process whereby the lands of 
a debtor are delivered to his creditor until the debt 
is paid out of the profits. 

Extenuating Cireamstances* When a 
Clime is committed, those circumstances, in connec- 
tion eibhei with the position of the prisoner or with 
the act alone, Avhich are taken into consideration 
by the court in mitigation of the punishment aie 
popularly called extenuating ciicurastances. The 
previous good character of the person convicted 
may always be proved as a circumstance giving 
liim some claim to leniency of punishment. Besides 
character, there are other circumstances, the pres- 
ence of which in a case sometimes serves to miti- 
gate the sentence, sometimes to take the act done 
out of the category of crime altogether. One is 
youth. Thus, no act done by any person under 
seven years of age is a crime. Defective mental 
powei 111 the person convicted will always be con- 
sidered in determining the severity of his sentence. 
Such disease of mind as prevents a man from 
knowing that the act he does is wrong will excuse 
him from the consequences of an act otherwise 
criminal. Thus, if one man kill another under 
the insane delusion that he is breaking a jar, the 
act is not a crime. Drunkenness, Avhen voluntary, 
is not held an extenuating circumstance, but if a 
man is made drunk by the fraudulent administra- 
tion of drugs, and while under their influence kills 
another, nob knowing what he does, the act is not 
a crime. ^ It is a good excuse for persons charged 
Avith crime that they have been compelled by 
others by threats of death or great violence to do 
the criminal act- Ignorance of the laAV is no 
excuse for an offence. Thus, a foreigner, not 
knowing the laAv of England, might kill a man 
in a duel, and suppose that he had done nothing 
unlawful. But he Avould he guilty of murder. Nor, 
in general, Avill ignorance of facts be a good excuse, 
although in particular circumstances it might form 
a valid defence. Thus, if a man pietended in a 
joke to be a robber, presented a pistol at the head 
of a traveller, and demanded his money, and the 


traveller, believing himself to be attacked by a 
leal robber, shot and killed the pretended robliei, 
his act Avould he held as justified. Sir Janies 
Fitzjames Stephen {Digest of the Criminal Law) 
states, in language purposely vague, to represent the 
vagueness of the laAv, a piinciple under which the 
stress of necessity is held to excuse acts otherwise 
criminal. He says : ‘ An act which Avonld otherAvise 
be a Clime may in some cases be excused if the 
person accused can show that it Avas done only in 
order to avoid conseq^uences Avhich could not other- 
AA'ise be avoided, and Avhich, if they had folloAved, 
Avould haA^’e inflicted upon him or upon others whom 
he AA'as hound to protect inevitable and irreparable 
evil, that no more was done than was reasonably 
necessary for that purpose, and that the evil in- 
flicted by it Avas not disproportionate to the evil 
avoided.’ He gives as an illustration of the prin- 
ciple the case of a governor of Madias Avho acted 
toAvards his council in an arbitrary and illegal 
manner. The council deposed him and put him 
under an-est, and assumed the poAvers of govern- 
ment themselves. That was not an oflence if the 
acts done by the council Avere the only means hy 
AAdiich irreparable mischief to the establishment at 
Madras could be aA^oided. He also gives as a 
further illustration the often figured case of the 
plank. ‘A and B, SAvimming in the sea after a 
shipwreck, get hold of a plank not large enough to- 
suppoii} both; A pushes off B, Avho is drowned. 
This is not a crime.’ The principle, however, was 
not held to cover the case of sailors who probably 
saved their lives by killing and eating a boy. 
Exterritoriality. See Extraterritori- 

ALTTV. 

Extortion} in LaAA% is the offence or illegal act 
committed by a public officer who, under colour of 
his office, takes from any person any money or 
valuable thing which is not due from him at the 
time Avhen it is taken. The act is a misdemeanour, 
and punishable as such. For example, if the 
governor-general of India wrongfully compel a 
natU’e prince to jiay sums of money to the Indian 

f overnment (as Avas the charge against Wanen 
Eastings), he commits extortion. The term has a 
special meaning in the criminal laAv of Scotland,^ in 
Avhich it is also applied to the offence of compelling 
any one by force or fear to do any act which he 
would not have done of his OAvn consent and inclina- 
tion. For extortion in the sense of blackmailing, 
see Threat. 

Extractive Matter is the term applied to 
the soluble portions of any drug. The substances 
extracted from the same drug may vary according 
as the solvent is water, alcohol, ether, &c. ; but, 
so long as the originally insoluble portions ai*e not 
rendered soluble by the chemical action of the' 
solA^ent, the term extractive matter is applicable to ' 
them. 

ExiractS} in a technical sense, are medicinal 
preparations of vegetable principles, got either hy 
extracting these from the plants by means of a solv- 
ent or menstruum, and then evaporating the liquid 
doAAm to about the consistency of honey, or by 
expressing the juice of the plants and eva]^rating ; 
this last is properly ins]^sated juice Extracte, 
therefore, contain only those vegetable principles 
that are either held in solution in the juices of the 
plants themselves, or are soluble in the liquid 
employed in extracting them, and at the same time 
are not so volatile as to he lost during evaporation. 
Now, as many extractive matters are more or 
less volatile, it makes a great difference whether 
the operation is conducted at a Ioav or at a Mgh 
temperature. Besides the loss of volatile constitu- 
ents by prolonged or excessive heating, extracts 
become more or less changed and inert owing to 
the readiness Avith which vegetable principles are 
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destroyed when exposed to heat and air. On this 
account it is usual to avoid evaporation as much as 
possible, and, where this is impracticable, evapora- 
tion in me HO is lesorted to. Extracts are called 
icatcrif or alcoholic according as the menstruum 
employed is water or alcohol. Ether is also used 
in extracting. Different plants, of course, afford 
•different ex ti acts, some being of the nature of 
bitters, others being used as pigments, tannin, &c. 

Liquid extracts are tliose which are not evapor- 
ated so far as to foim a paste, and it is usual to 
make them of such a stren^h that one fluid ounce 
.contains the active ingredients of one ounce by 
weight of the drug. 

Extract of Meat is obtained by acting upon 
chopped meat by cold water, and giadually heat- 
ing, when about one-eighth of the weight of the 
moat dissolves out, leaving an almost tasteless 
insoluble iibiin. The extract of meat contains the 
-.alts and savoury constituents of the meat, and is 
a light and stimulating article of food (see Beef- 
tea, and Broth). It may be concentrated into 
small bulk, and, when desired, may be afterwards 
treated with w'ater; being heated, it forms an 
agreeable light soup, though rather stimulating 
than nutiitious. Of this nature is the well-known 
Liebig’s Extract. In order to impart to extract 
of meat a nutritive as well as stimulant value, the 
ffbiin is sometimes <lried and powdered, and, -when 
then incorporated -with the extract itself, a product 
is obtained which i-epresents the onginal meat in 
a readily digested form. 

Extradition is the surrender of a person 
accused of crime to the government of a foreign 
•country, within which the crime is alleged to have 
been committed. The duty of making such sur- 
render has long been acknowledged by civilised 
nations; but some governments refuse to sur- 
lender their own subjects when accused of offences 
against a foreign law. In England it has been 
held that no executive officer has authority to 
surrender any person found within His Majesty’s 
dominions unless empowered to do so by act of 
parliament. Modern facilities for travelling have 
made extradition a subject of great importance. 
In 1843 the British govemment concluded an extra- 
dition treaty with France, and parliament passed 
an act giving the executive the necessary powers. 
Since that time treaties have been made by all, or 
almost all, civilised governments for the surrender 
of criminals ; and even befoi’e the extradition 
treaty with Spain (1878), for example, offend ere 
weie given up by the Spanish government — thus 
in 1872 Bid well, the bank forger, was extradited by 
Spain. The British practice is regulated by the 
Extradition Acts of 1870 and 1873, slightly modified 
by an Act of 1895. Any police-magistrate may 
order the detention of a person accused of crime 
"Committed abroad on the same evidence as would 
justify committal of a person accused of crime 
committed in England. But the peison detained 
is not sun*endered until a demand lias been 
addressed to a secretary of state by a diplomatic 
representative of the government making the 
demand. The secretary of state may direct a 
magistrate to inquire into the case; and on such 
inquiry the prisoner may show that the evidence 
against him is not sufficient to justify his com- 
mittal and surrender for trial, or that the crime 
of which he is accused is nob an * extradition 
crime’ — i.e, not within the treaties and acts 
which apply to the case. The list of extradi- 
tion crimes, as fixed by the Act of 1870, includes 
muidei, manslaughter, forgery, larceny, frauds by 
bankers, extortion by threats, and many other 
offences. If the mamstiate certifies that he has 
committed the accused, the secretai'y of state gives 
•a AvaiTant for his surrender, but not until fifteen 


days have elapsed ; during this inteival tljc 
prisoner may, if so advised, apply to a superior 
court for a habeas corpiis. Political offences are 
expressly excluded fiom the category of ‘extra- 
dition Climes;’ but it is to be obseived that a 
political offence does not mean an offence com- 
mitted from political motives, but an offence 
committed duiing a time of civil war or open 
insurrection ( see Political Offences ) . A person 
surreiideied on a specific charge may not be tried 
on any other charge. In 1877 a Royal Commission 
recommended that treaties should not be consideied 
indispensable, and that British subjects should be 
suireiidered as w'ell as foreigners. It happens some- 
times that the person whose surrender is denianded 
is not a subject of either government — a Spanish 
subject, for example, may commit ciinies in Russia 
and take refuge in England. In this case the 
Biitish government would piohably not suireridei 
the accused to Russia without obtaining the con- 
sent of Spain.^ In the United States offendeis from 
one State taking refuge in another aie usually sur- 
rendered hy the governor theieof without question ; 
but even in such cases constitutional points of con- 
siderable difficulty have sometimes arisen. 

Extraordinary Professor (Lat. professor 
exiraordinarius) in Geirnan universities is of lower 
status than an ordinary professor. 

Extraterritoriality, or Exterritoriality, 
is the privilege of being considered outside the 
territority, and exempt from ^ the laws of the 
country in which one is for the time being resident. 
It is accorded to foreign sovereigns and ambas- 
sadors with their households, to public ships of a 
foreign power -within territorial waters, to forei^jn 
troops allowed to pass through the countiy, in 
certain cases more generally. For particulars, sec 
Ambassador, Capitulation, Consul 

Extravasation is the escape of any of the 
fluids of the living body from their proper vessels 
{vas) through a rupture or injury in their walls. 
Excrementitious matter thus sometimes escapes 
into the abdomen through a wound or ulceration 
of the bo-vvels. But the term is oftenest used in 
sj)eaking of the escape of blood from injured blood- 
vessels. Extravasation is distinguished from exu- 
dation by this, that in the last tlie vessels remain 
entire, and the effusion takes place by filtiation 
tliiough their walls ; nor does more than a part of 
the blood so escape, the coloured blood-corpuscles 
being retained, while in extravasation perfect blood 
is effused. Many kinds of extravasation are rapidly 
fatal, such as that of mine or of the contents of tlie 
intestines into the abdomen, or of blood from the 
vessels of the brain in cases of apoplexy. The dark 
colour resulting from a bruise is owing to extrava- 
sated blood fiom lupiured capillary or larger vessels. 

Extreiue Unction, a sacrament of the Roman 
Catholic Church, which, as the other sacraments 
supply spiiitual aid in the various circumstances of 
life, is believed to impart to the Christian in death 
grace and stiength to encounter the struggle, as 
well spiiitual as bodily, of the dying hour. The 
rite of unction in different forms is common to 
several of the sacraments ; the name ‘ extreme ’ is 
given to that of the present sacrament, because it 
is reserved for the last act of the Christian career. 
The Council of Trent declares this sacrament, 
although ‘ promulgated ’ in the well-known passage 
of James, v. 14, 15 (which Protestants regard as 
having more to do with the general belief in the 
sanative properties of oil), to have been ‘ instituted’ 
by Christ. The Fathers frequently allude to the 
rite of unction, and although many of these allu- 
sions certainly refer to the unctions of baptism and 
confirmation, yet Catholics rely on several passages 
of Origen, Chrysostom, Csesarins of Arles, and Pope 
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Innocent I. as decisive regarding the unction of 
tlie dying, as also upon the fact diat in the vaiious 
&e[>arated chuiches of oriental Christians — Greek, 
Coptic, Armenian, and Nestorian — the rite is found, 
although with many ceremonial variations. In the 
Roman Catholic Church the sacrament is adminis- 
tered hy the priest, who, ‘ dipping his thumb in the 
holy oil, anoints the sick person, in the form of the 
cross, upon the eyes, ears, nose, mouth, hands, and 
feet; at each anointing making use of this form 
of prayer : “ Through this holy unction, and His 
most tender mercy, may the Lord pardon thee 
whatever sins thou hast committed by seeing. 
Amen.” And so of hearing, smelling, taste and 
speech, touch, and walking, adapting the form to 
the several senses.’ Extreme unction is reputed 
by Catholics one of the sacraments ‘ of the living ; ’ 
— i.e. it ordinarily requires that the recipient 
should have previously obtained remission of his 
sins by absolution or by perfect contrition ; but 
it is held to remit, indirectly ^ actual sins not 
previously remitted, and also (although not infal- 
lil>ly, but according to the merciful designs of Pro- 
vidence) to alleviate, and even to dispel, the pains 
of bodily disease. The holy oil which forms the 
‘ matter ’ of this sacrament must be blessed by the 
bishop — a ceremony which is performed with great 
solemnity once each year by the bishop, attended 
1)V a number of priests, on Maundy-Thursday. The 
oil so blessed is reserved for use during the year. 
In the Greek Church the sacrament is administered 
by several priests conjointly. The Greeks call this 
sacrament ‘The Holy OilV and sometimes ‘The 
Oil of Prayer.’ 

Extrovert, and Introvert, in the view of 
Jung and his followeis, the two basal tyjjes in 
human psychology. The fundamental function of 
the extrovert is feeling, that of the introvert 
is thougliD. This distinction, in no sense new 
or original, has, according to Jung, important 
bearings on the interpretation of ‘lepression’ in 
psyclio-aualysis. The origin of repression Freud 
finds in sexuality se, but Jung places it on a 
much wider basis, by tracing it to a natural ten- 
dency to adapt to the demands of life one-sidedly ; 
the extrovert adapts by means of feeling, the intio- 
vert by means of thought, thouglit in the first 
instance and feeling in the second being repressed 
and necessarily weak ; in both cases inequality in 
development of function results, and this inequality 
operating in the unconscious brings about a con- 
flict, amounting in certain subjects to a neurosis. 

Exiimas, comprise Great Exuraa, Little Exuma, 
and the Exuma Keys. See Bahamas. 

Exuviie, a term applied to organic remains, 
frequently used by the older geologists. 

Eyam (pronounced as it Eem), a lead- mining 
village in North Derbyshire, 5 miles N. of Bake well. 
Heie broke out in September 1665, in its most 
virulent form, the plague which was then raging 
in London, and whicli had been carried hither in 
a box of clotlies and tailor’s patterns. William 
Moinpesson, the rector of the parish, aided by 
Thomas Stanley, who had been ejected in 1662, de- 
voted himself to the care of the dying with the most 
heroic courage. The plague lingered till the middle 
of October 1666, and as many as 260 out of a popu- 
lation of 350‘ perished. Another rector of Eyam 
achieved a less honourable eminence by living in 
his vestry for years (till his death in 1705) to evade 
the consequences of a breach of promise case. 

Eyck, Huybrecht or Hubert, and Jan van, 
two illustrious painters of the early Flemish school. 
They were probably borp. at Alden Eyck or Maas 
Eyck on the Maas. Even W. H. J. Weale, in his 
great work on the brother-painters (1908), has not 
made the dates and localities of their birth pei-fectly 


certain ; hut Hubert seems to have been born about 
1370, and Jan about 1390. The distinction of being 
the inventors of oil-painting was wont to be clainied 
for them, though suttieient evidence has beeir 
adduced to show that the method was practised 
previously. Before their time, however, the cus- 
tom, paiticulaily in Italy, was to paint with gums 
or other substances of an adhesive natui-e dis- 
solved in water, and they were the first who brought 
into notice and perfected the mode of mixing 
colours with oil or some medium in wldcli oil was 
the chief ingredient; while for transparent and 
brilliant colouring and minute finish their works 
have never been surpassed. Jan appears to have 
been instructed in art by his elder brother, and to* 
have painted in conjunction with him as court- 
painter to Philiii of Chaiolais till 1422, when he 
entered the service of John of Bavaria, Count of 
Holland, at The Hague ; and in 1425 he w’as 
appointed painter and varlet-de-chambre to Philip 
the Good, Duke of Burgundy, and piactised his« 
art chiefly at Bruges. Hubert continued to reside 
at Ghent, and at the time of his death, on 18th 
September 1426, was engaged upon a very im- 
portant altar-piece, with folding-doors, the only 
work which we can certainly assign to him. It 
was completed by his brother. Its subject was 
‘ The Adoration of the Lamb, ’ and it wsls painted 
for Jodocus Vydts, who presented it to the cathedral 
of St Bavon in Ghent. The two central panels, 
carried off by the French in 1794, were returned iri' 
1815. Of the side panels, two representing Adam* 
and Eve found their way to the Brussels Museum 
the rest weie sold in 1816, weie bought later by 
the king of Prussia, and were restored to Ghent 
by the Treaty of Versailles. The masteipieces of* 
tlie brothers are for the most part in tlie cities 
of Ghent, Bruges, Antwerp, Berlin, Munich, and 
Paris. In the National Gallery, London, aie Jan 
van Eyck’s portiaits of Jean Arnolfini and Jeanne 
de Chenany, his wife, standing in the middle of 
an apartment, with their hands joined— signed and 
dated 1434 ; a portrait of a man in a cloak and fur 
collar, with a red handkerchief twisted round the 
head as a turban— painted, according to an insenp- 
tion on the lower part of the frame, 21st October 
1433 ; and a portrait of a man with a claik-red die&s 
and a green head-covering — signed and dated lOtU 
October 1432. In the Louvie is his exquisitely 
finished ‘ Chancelloi Rollin kneeling beioie the 
Virgin.’ Jan died at Bmges, 9tli July 1440. 

Margaret van Eyck, a sister of the two above 
painters, is mentioned as an excellent" aitist by 
Lucas de Heere and Van Manden. A ‘Virgin an cl 
Child,’ in the National Gallery, London, was 
formerly assigned to her, but is now attributed to. 
an unknown painter of the Early Flemish schbol. 
She is believed to have executed the miniatures 
in the missal of the Duke of Bedford. She died 
before 1431. See Mrs De Witt's Ge7'^nan aiid 
Flemish Masters in the National Gallery (1904); 
Sir M. Conway, The Van Eycls ( 1921 ). 

Eye (A.S. ig, ‘an island’), a market-toivn and 
municipal borough in Suffolk, 20 miles N. of 
Ipswich. It has a fine Perpendicular flint- work 
church (restored 1869), with a tower 101 feet high, 
a com exchange and town-hall (1857), and a gram- 
mar-school (restored and enlar^d, 1876-82). Till 
1885 it returned one member. Fop. 1800. 

Eye. In this article we shall consider : (1) The 
structure of the human eyeball, and of certain acces- 
sory parts or appendages which serve to protect that 
organ, and are essential to the due performance of 
its functions. (2) The most striking modifications 
which this organ presents in some of the lower 
animals, (3) The eye considered as an optical 
insfcriunent. (4) The action of the retina. (5) 
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The movements of the eyeballs, and binocular 
vision. 

(1) The ql6b& of the eye is placed in the anteiior 
pait of the cavity of the orbit, in which it is 
laeld in position by its connection with the optic 
neive posteiioily, by the muscles which surround 
it, and by the eyelids in front. It is further 
supported behind and on the sides by a q-uantity of 
loose fat, which fills up all the interstices of the 
oibit, and facilitates the various movements of 
whicli the eye is capable. 

The form of the eyeball is neaily spheiieal; but 
on ^dewing the organ in piofile we see that it is 
composed of segments of two spheres of diffeient 
diameters. Of these, the anterior, formed by the 
tiansparent cornea, is more curved, and theiefore 
more pi ominent. The horizontal ti ans vei se diameter 



cornea ; b, sclerotic ; c, sheath of optic nerve passing into 
sclerotic ; d, choroid , e, cihary muscle ; /, ciliary process ; 
jr, g, ms ; A, optic nerve with artery in centre ; passage of 
nerve into retina, called optic disc or papilla; ft, fovea 
centralis ; I, retina ; m, anterior chamber of aqueous humour , 
ii, posterior chamber of aqueous humour ; o, crystallme lens , 
5>, zonule of Zinn ; g, suspensory ligament of lens ; r, vitreous 
humour. 

is almost exactly an inch ; the antero-posterior and 
vertical each about less. The radius of the 
posterior or sclerotic segment is about half, and 
that of the anterior segment about three-tenths of 
an inch. 

When the eyes aie in a state of repose, their 
antero-posterior axes are parallel ; the optic nerves, 
on the other hand, diverge considerably from their 
commissure mthin the cavity of the skull to the 
point where they enter the globe; consequently 
their direction does not coincide with that of the 
eye. Each nerve enters the back of the globe at a 
distance of about one-eighth of an inch on the inner 
side of the antero-posterior axis of the eye. 

The eyeball is composed of three concentric 
membranes, and of certain transparent structures, 
which are inclosed within them, and which, 
together with the cornea, transmit and refract 
the rays of light which enter the eye. 

^ The outer (fibrous or protective) membrane con- 
sists of the sclerotic and cornea; the middle (vas- 
cular or nutrient) of the choroid and iris ; the 
inner (nervous or percipient) of the retina. The 
transparent contend are (from before backwards) 
aqueous humour, crystalline lens, and vitreous 
humour. We shall consider these structures in 
order. 


The (fiom ‘hard ), or ‘white of 

the eye,* is a strong, dense, fibrous ‘^tincture, 
eoveiing about five-sixths of the eyeball, and con- 
tinuous, anteiiorly, with the cornea Posteiioily, 
it ispeifoiated by the optic nei\e, and it is theie 
continuous with the sheath which that nerve 
derives fiom the duia mater, the fibious imestinent 
of the hiain and spinal cord. Near the entiance of 
the neive, its thickness is about of an inch; 
fiom this it diminishes to about ; but in fiont 
it again becomes thicker, fiom the teinlinous insei- 
tions of the stiaight muscles which blend with it. 

The cornea (so called fiom its homy appeal ance) 
is a transparent structure, continuous with the 
sclerotic, fiom which it diffeis nioie in a][>peaiance 
than in textuie, and completing the fibious tunic 
of the eye anteiioily. Its ciicuinfeience is oveilaid 
by the fiee edge of the scleiotic, as ‘ a watch-glass 
by the edge of the gioove into which it is leceived.* 
Its thickness is fiom -f^th to of an inch. It 
is covered in front by a layer of conjunctival 
epithelium, which is exquisitely sensitive. 

The cornea, ill consequence "of its gi eater con- 
vexity, pi ejects beyond the line oi the scleiotic; 
the degiee of convexity, howevei, vaiies slightly in 
dififeient peisons, and at difieient periods of life. 
It is so stiong as to be able to resist a foice cgypable 
of ruptuiing the sclerotic. The fibious coat, by its 
great strength and compaiatively unyielding struc- 
ture, maintains the inclosed paits in theii pioper 
form, and serves to protect them tiom external 
injuiies. 

The choroid coat is a dark-colouied vascular 
membiane, which is brought into view on the 
removal of the scleiotic. Its outer surface, wdiich 
is nearly black, is loosely connected with the 
sclerotic by connective tissue, in wdiich aie con- 
tained certain neives and vessels — teimed the 
ciliary nerves and vessels — some of which go foi- 
w^aid to the iris. Its inner suiface is smooth and 
dark-colouied. In fiont, it terminates in the 
Ciliary processes (figs. 1 and 3), w^hich consist of 
about sixty or seventy radiating folds or thicken- 
ings of the membrane, each of them teiiumated 
by a small free interior extremity, and lodged in 
a coiresponding fold in the suspensoiy ligament 
of the lens. In other paits, it is covered by the 



Eig. 2.— CJhoroid and Iris, exposed by turning aside 
the sclerotic : 

c, c, ciliary nerves going to be distnbuted in ms ; d. d, smaller 
ciliary neives , e, e, veins known as vasa vorticosa , A, ciliary 
muscle ; \ Z, converging fibres of ms , o, optic rerve 

hexagonal pigment-cells of the retina. The choroid 
is composed of minute ramifications of vessels — 
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especially of veins, which, fiom their whoi 1-like 
^irangement, are teimed vasa voiticom — of con- 
nective tissue, and of large blanching pigment- 
cells. Between the scleiotic and choioid at its 
n,nteiior pait lies a small but impoitant structme, 
the eihary muscle^ which aiises fiom the inner 
suiface of the scleiotic neai the cornea, and passes 
backwards to be inseited into the choroid opposite 
the ciliaiy piocesses. 

The ins may be legarded as a piocess of 
the choroid, with which it is continuous, although 
'theie aie difteiences of stiuctuie in the two mem- 

bianes. It 
is a thin flat 
membranous 
cm tain, hang- 
ing neaily 
veitically in 
the aqueous 
humour in 
fiont of the 
lens, and j)ei- 
foiated by the 
pupil for the 
tiansmission 
of light. Its 
anteiior sur- 
face is vaiious- 
ly colouied, 
and coveied 
by fine ii reg- 
ularly- radiat- 
ing projec- 
tions ; its pos- 
terior surface 
is smooth, and 
covered by a 
uniform layer of dark pigment, continuous with 
the pigment-cells of the retina. The posterior 
suiface near the pupil is in contact with the 
anteiior capsule of the lens. It divides the space 
between the cornea and the lens into an anteiior 
<the laiger) and a posteiior (the smaller) chamber, 
these two chambers freely communicating through 
the pupil (see fig. 1 ). The outei and larger border 
is attached all lound near the line of junction of 
the sclerotic and cornea, to the cornea, choioid, and 
ciliaiy muscle, while the innei edge forms the 
boundary of the pupil, which is nearly circular, 
lies a little to the side of the centre of the iris, 
and vaiies in size according to the action of the 
muscular fibres of the iris, so as to admit moie 
or less light into the interior of the eyeball; its 
diameter varying, under these circumstances, from 
about ^d to ^Vth of an inch. It is muscular in its 
stiucture, one set of fibies being arianged circularly 
round the pupil, and, when necessary, effecting its 
contraction, while another set lie in a radiating 
direction fiom within outwards, and by their action 
dilate the pupil. These fibres aie of the unstriped 
or involuntary variety. The neives which are 
concerned in these movements will be presently 
noticed. The^ iris is richly supplied with blood- 
vessels ; and pigment-cells like tliose of the choi oid 
are scattered through its substance. 

The varieties of colour in the eyes of diffeient 
individuals, and of different kinds of animals, 
mainly depend upon the colour and amount of the 
pigment in these cells. In blue eyes, this pigment 
is scanty or absent, and the coloui is due to the 
dark pigment of the posterior suiface partly seen 
through the vascular membrane; in brown and 
black eyes, it is abundant, and is the cause of the 
colour. In albinos, this pigment is absent from 
iris, retina, and choroid, and hence their eyes have 
a pink appearance, which is due to the unconcealed 
blood in the capillaries of the choroid and iris. 

Within the choroid is the retina, which, although 


continuous with the optic nerve — of which it is 
usually regal ded as a cuplike exi^an^^ion — difteis 
very materially fiom it in stiuctuie Befoie 
noticing the elaborate composition of this part 
of the eye, w^hich has only been revealed 
by microscopical investigation, ' w’e shall bziefly 
mention those points regarding it which can be 
established by oidinaiy examination. It is a 
delicate semi- 
transpai ent 
sheet of neiv- 
ous matter, 
lying imme- 
diately behind 
the ' vitieous 
humour, and 
extending fiom 
the optic nerve 
neaily as fai as 
the lens. On 
examining the 
concave inner 
surface of the 
letina at the 
back of the 
eye (see fig. 4), Fig. 4. — Posterioi half of left E^e from 
we observe, the front: 

directly in a cut edge of sclerotic; Z), of choroid; 

liTiP ixith thA of retina; d, macula lutea ; e, optic 

ime witn tne disc or papilla, 
axis of the 

globe, a circular yellow spot {maciua hitea), of 
about 7 Vth of an inch in diameter, called, after 
its discoverer, the yelloxo q>ot of bommenng, with 
a depression in its centie, the Jovea cmtrahs. 
About ith of an inch internal to this is the 
entrance of the optic nerve, called the optic disc 
or papilla, from wliicli the central aiteiy and vein 
of the retina may he seen branching as they pass 
to their distribution. 

The stiuctuie of the 
retina, as revealed by 
the microscope, is in 
the highest degree le- 
markable (see fig. 5). 

Although its greatest 
tliickness (at the en- 
trance of the optic 
nerve) is only about 
■^Vth of an inch, and as 
it extends anteriorly, 
it soon diminishes to 
■ 3 ^th of an inch, the 
following layers fiom 
without inw^aids can he 
distinguished in most 
parts of it; {a) The 
pigmental y layer, con- 
sisting of a single layer 
of flat hexagonal cells, 
regularly aiianged ; 
its outer smi ace closely 
connected with the 
choioid, its inner in 
contact wuth the ex- 
tiemities of the rods 
and cones. Though 
its development showy's 
that it leally belongs 
to the retina, its 
mechanical connection 
with the choioid is 
firmer; and to this it adheres when the retina 
is stripped off. (6) The layer of lods and cones, 
frequently termed, fiom its discoverer, the Tnein- 
hrane of Jacob; (c) outer gi'amilar layer;' (d) 
outer molecular; (e) inner gianular; {/) inner 
molecular; (g) layer of nerve-cells; (A) layer of 
nerve-fibres, in which the blood-vessels lie. 



Pjg 3. — ^Iiis and Ciliary Piocesses 
from behind : 

4a, posterior suiface of the ms, with the 
sphincter muscle of the pupil ; d, anterior 
part of the choroid coat, c, one of the 
ciliaiy processes, of which about seventy 
are represented ; d, the pupil. 




Fig, 5.-— Diagianimatic Section 
of Human Retma. 
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The layer of rods and cones, the portion of the 
eye which receives the impiessions of light, deserves 
special attention. The rods are thinner but longer 
than the cones, and in most parts of the retina far 
more numerous. At the yellow spot, however, only 
cones are found. Each rod or cone consists of a 
thicker inner portion, connected wibh the outer 
granular layer, and ultimately with the optic nerve 
by a fine fibiil ; and an outer thinner part, directed 
towards and connected with the pigmentary layer. 
The percipient elements are thus directed away 
fiom, not towards the light. ‘ In fact, we do not 
look outwards at the actual object, but we see the 
object as reflected from the base of our own eye.’ 
Of the cone«4 there are several, of the rods many 
millions in each human eye, and they aie closely 
packed l^<^,ether over the whole extent of the 
retina. 

It now remains for us to describe the tmnspareiit 
media which oecux^y the interior of the globe, and 
through which the rays of light must pass before 
they can reach the retina, and form on it the images 
of external objects. We shall consider them in the 
order in which the rays of light strike them. 

Immediately behind the transpaient cornea is the 
aqueous humour, which fills up the anterior and 
posterior chamber's which lie between the cornea 
and the lens. As its name implies, it is very 
nearly pure water, with a mere trace of albumen 
and chloride of sodium. It is believed to be 
secreted by the choroid and to pass forward from 
it through minute lymphatic channels. 

The cri/stalUne lem lies opposite to and behind 
the pupil, in contact with the inner part of the 
iris, and its posterior surface is received into a 
corresponding depression on the forepart of the 
vitreous humour (see fig. 1). In form, it is a 
double-convex lens, with surfaces of unequal curva- 
ture, the posterior being the most convex. It is 
inclosed in a transparent capsule, of which the part 
covering the anterior surface is nearly four times 
thicker than that at the posterior aspect. The 
microscopic examination of the substance or body 
of the lens reveals a structure of wonderful beauty. 
Its whole mass is composed of extremely minute 
elongated ribhon-like structures, commonly called 
the fibres of the lens. These fibres are arranged 
side by side in lamellae, of which many hundred 
exist in every lens, and which are so placed as to 
give to the anterior and posterior surfaces the 
^pearance of a central star, with meridian lines. 
The lens gradually increases in density, and at 
the same time in refracting power, towards the 
centre ; by this means, the refracting power is 
made greater than it would be even if the lens had 
througiiout the same index of refraction as the 
nucleus. (According to the latest measurements, 
the index of refraction of the outer layer is 1*393 ; 
of the nucleus, 1*4:31 ; the total refractive power 
corresponds to that of a homogeneous body of the 
same sixe and shape with index 1*448.) This 
arrangement besides corrects to a certain extent 
the s^erical aberration of the eye. According to 
Berzelius, the lens contains 58 per cent, of water, 
36 of albumen, with minute quantities of salts, 
membrane, &c. In consequence of the albumen, 
it becomes hard and opaque on boiling, as we 
familiarly see in the case of the eyes of boiled 
fish. In the adult, its diameter transversely is 
about ^d, and its thickness antero-posteriorly 
about ^th of an inch ; and it weighs three or four 
grains. The lens is held in position hy the suspen- 
sory ligament of the lens and zonule ojZinn, a fine 
transparent fibrous structure, attached outwardly 
to the choroid between the ciliary processes, and 
passing inwards to blend with the anterior and 
posterior capsule of the lens near its margin (see 
fig. 1). 


The uifreous humour lies in the concavity of the* 
retina, and occupies about four-fifths of the eye 
po&terioriy. Its form is shown in fig. 1. It is 
inclosed, except in front, in the hyaloid membrane 
which blends anteriorly with the zonule of Zmn • 
and its anterior surface is in contact with the 
posterior capsule of the lens. It is quite trans- 
parent, and of a soft gelatinous consistence. Its 
outer part at least is laminated, like the coats of 
an onion. But the exact arrangement of the 
framework which gives it its consistence has not 
been determined. Between the anterior border of 
the retina and the border of the lens, we have a 
series of radiating folds or plaitings termed the 
ciliary processes of the mtreous body, into which 
the ciliary processes of the choroid dovetail. The 
vitreous humour contains, according to Berzelius, 
98*4 per cent, of water with a trace of albumen 
and salts, and hence, as might be expected, its 
refractive index is almost identical with that of 
water. 

The appendages of the eye now claim our notice. 
The most important of these appendages aie the 
muscles within the orht, the eyelids , the lachrymal 
apparatus, and the conjunctiva, to which (although 
less important) we may add the eyebrows. 

The muscles by] which the eye is moved aie four 
straight (or recti) muscles, and two oblique (the 
superior and inferior). The former arise iiom the 
margin of the optic foramen at the apex of the orbit, 
and are inserted into the sclerotic near the cornea, 
above, below, and on either side. The superior 
oblique arises with the straight muscles ; but after 
running to the upper edge of the orbit, has its 



Fig. 6.— Muscles of Right Eyeball : 

The external rectus muscle divided to show the optic nerve, 
which has also been cut to show the internal rectus muscle, 
o, nasal bone; b, levator palpebrse superioris; c, superior 
oblique ; d, superior rectus ; e, external rectus ; /, internal 
rectus; gr, inferior rectus ; It, optic, nerve; i, inferior oblique ; 
fc, pulley ; I, tarsal cartilage. 

dhection changed by a pulley, and proceeds back- 
wards, outwards, and downwards (see fig. 6). The 
inferior oblique arises from the lower part of the* 
orbit, and passes backwards, outwards, and iipwards. 
The action of the straight muscles is sumciently 
obvious from their direction : when acting collec- 
tively, they fix and retract the eye; and when 
acting singly, they turn it towards their respective 
sides. The oblique muscles antagonise the recti, 
and draw the eye forwards ; the superior, acting 
above, directs the front of the eye downwards and 
outwards, and the inferior upwards and inwards. 
By the duly associated action of these muscles, the 
eye is enabled to move (within definite limits) in 
every direction. 

The eyelids are two thin movable folds placed 
in front of the eye, to shield it from too strong 
light, and to protect its anterior surface. They 
are composed of (1) skin, with a layer of muscle 
(part of the orbicularis, see below) closely adherent 
to it ; (2) of a thin plate of fibro-cartilage, termed 
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the tarsal cartilage^ the inner suiface of which is 
grooved by thirty or forty parallel vertical lines, in 
which the Meibomian glands are imbedded; and 
(3) of a layer of mucous membrane {conjunctiva^ 
continuous, as we shall presently see, with that 
which lines the nostrils, and joining the skin at 
the margin of the lids, in which the eyelashes 
{cilia) are arranged in two or more rows. The 
upper lid is much the larger ; and to the posterior 
border of its cartilage a special muscle is attached, 
termed the levator palpehroe superioris, whose 
object is to elevate the lid, and thus open the eye ; 
while there is another muscle, the orhicularis 
palpebrarum^ which surrounds the orbit and eye- 
lids, and by its contraction closes the eye. The 
Meibomian glands secrete a sebaceous matter, 

which facilitates 
the free motion of 
the lids, and pre- 
vents their adlie- 
sion. The eye- 
lashes intercept 
the entrance of 
foreign particles 
directed against 
the eye, and assist 
in shading that 
organ from an ex- 
cess of light. 

The lachrymal 
apparatus consists 
of the lachrymal 
gland, by which 
the tears are se- 
creted; two canals, 
into which the 
tears are re- 
ceived near the 
inner angle of the 
eye ; the sac, into 
which these canals 
open ; and the 
duct, through 
which the tears 



Pig 7. 

The Appendages of the Eye j 

1, the cartilage of the upper eyelid ; 2, 
its lower border, showing the open- 
ings of the Meibomian glands ; 3, the 
cartilage of the lower eyelid, also 
showing on its border the openings 
of the Meibomian glands ; 4, 6, the 
lachrymal gland ; 6, its ducts ; 7, the 
plica semilunaris, 8, the caruncula 
lachryraalis , 9, the puncta lach- 
rymalia, opening into the laclirymal 
canals ; 10, 11, the superior and in- 
ferior lachrymal canals , 12, the lach- 
rymal sac; 13, the nasal duct, ter- 
minating at 14 in the lower meatus of 
the nose 


pass from the sac into the nose. The gland is an 
oblong body, about the size of a small almond, 
lying in a depression in the upper and outer part 
of the orbit. The fluid secreted by it reaches 
the surface of the eye by twelve or fourteen ducts, 
which open on the conjunctiva at its upper and 
outer part. The constant motion of the upper eye- 
lid induces a continuous gentle current of tears 
over the surface, which carry away any foreign 
particle that may have been deposited on it. The 
fluid then passes through two small openings, 
termed puncta lachrymalia (see 9 in fig. 7), into 
the canals ; whence its further course into the 
lower portion of the nose is sufficiently obvibus 
from the figure. The conjunctiva ( or mucous coat ) 
which covers the front of the eyeball, and lines the 
inner surface of the lids, passes do’svn and lines the 
canals, sac, and duct ; and is thus seen to be con- 
tinuous with the nasal mucous membrane, of which 
it may be regarded as an oflshoot or digital pro- 
longation. 

We shall conclude this sketch of the anatomy of 
the human eye by a brief notice of the nerves going 
to this organ and its appendages. Into each orbit 
there enters a nerve of special sense — ^viz, the optic 
nerve ; a nerve of ordinary sensation — viz. the oph- 
thalmic branch of the fifth nerve; and certain 
nerves of motion going to the muscular tissues, 
and regulating the movements of the various parts 
— ^viz. tlie third, fourth, and sixth nerves. 

As the optic tracts from which the optic nerves 
originate are noticed in the article Brain, we shall 
merely trace these nerves from their chiasma or 
commissure forwards. This commissure results 
190 


from the junction of the optic tracts of the two 
sides ; and it is especially remarkable for the fact 
that it presents a partial decussation of the nervous 
fibres ; the central fibres of each tract passing into 
the nerve of the opposite side, and crossing the 
corresponding fibres of the other tract, while the 
outermost fibres, which are much fewer in number 
than the central ones, pass to the optic nerve of the 
same side. In front of the commissure, the nerves 
enter the optic foramen at the apex of the orbit, 
receive a sheath or investment from the dura mater ^ 
acquire increased firmness, and finally terminate in 
the retina. The peculiar mode of termination of 
the optic nerves in the cuplike expansion of the 
retina, the impairment or loss of vision which 
follows any morbid affection of them, and the con- 
stant relation in size which is observed in com- 
parative anatomy between them and the organs 
of vision, afford sufficient evidence that they are 
the proper conductors of visual impressions to the 
sensorium. 

The first or ophthalmic division of the fifth or 
trifacial nerve sends branches to the eyeball ( ciliary 
nerves), to the skin of the eyelids, aiid to the con- 
junctiva. That it is the nerve of ordinary sensa- 
tion of the eye is sufficiently obvious from the 
following facts : ( 1 ) That in disease of this nerve 
in the human subject, it is not uncommon to 
find the surface of the eyeball totally insensible 
to every kind of stimulus (particles of dust, 
pungent vapours, &c.) ; and (2) that if the nerve 
be divided in the cranium (in one of the lower 
animals), similar insensibility results. 

The most important of the nerves of motion of 
the eye is the third nerve, or motor oculi. It sup- 
plies with motor power the elevator of the upper 
eyelid, and all the muscles of the globe, except the 
superior oblique and the external straight muscle, 
and, in addition to this, it sends filaments to the 
iris and ciliary muscle within the eye. The appli- 
cation of an irritant ( in vivisection experiments ) 
to its trunk induces convulsive contraction of the 
principal muscles of the ball and of the iris ; while 
paralysis or division of the trunk occasions an ex- 
ternal squint, with palsy of the upper eyelid and 
fixed dilatation of the pupil. The squint is caused 
by the action of the external straight and the 
superior oblique muscles, while the other muscles 
are paralysed oy the operation. The normal motor 
action of the nerve upon the iris, in causing con- 
traction of the pupil, is excited through the optic 
nerve, and affords a good illustration of Bejlex 
Action (q.v.); the stimulus of light falling upon 
the retina, and, through it, exciting that portion 
of the brain from which the third nerve t^es its 
origin. This nerve clearly exerts a double influ- 
ence in relation to vision : ( 1 ) it mainly controls 
the movements of the eyeball and the upper eyelid ; 
and (2) from its connection with the muscular 
structures in the interior, it regulates the amount 
of light that can enter the pupil, and the adjust- 
ment of the eye to various distances. The fourth 
nerve supplies the superior oblique muscle with 
motor power, while the sixth nerve similarly 
regulates the movements of the external straight 
muscle — the only two muscles in the orbit which 
are not supplied by the third pair. Although not 
entitled to oe termed a nerve of the orbit, the facial 
nerve deserves mention as sending a motor branch 
to the orbicularis muscle, by which the eyelids are 
closed. 

(2) Comparative Anatomy of the Eye . — ^In mam- 
mats, the structure of the eye is usually almost 
identical with that of man. The organ is, how- 
ever, occasionally modified, so as to meet the 
peculiar wants of the animal. Thus, in the 
Cetacea, and in some amphibious Carnivora that 
catch their prey in the water, the shape of the lens 
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is nearly spherical, as in fishes, and there is a In addition to an upper and lower eyelid, hiids 
similar thi&ening of the posterior part of the have an elastic fold of conjunctiva, which, in a 
sclerotic, so as to thrust the retina sufficiently state of repose, lies in the inner angle of the eye, 
forward to receive the image formed by such a but is movable by two distinct muscles, which 
lens. ( See the subsequent remarks on the eyes of draw it over the cornea. It is termed the membrana 
fishes.) Again, instead of the dark-brown or black mcUfans; it is to a certain degiee transparent, for 
pigment which lines the human choroid, a pigment (according to Cuvier) birds sometimes look through 
of a brilliant metallic lustre is secreted in many of it, as, for example, the eagle when looking at the 
the mammalia, forming the so-called tapetum, luci- sun. The lachrymal gland is situated a'« in mam- 
dum at the bottom of the eyeball, which seems (ac- mals, but there is here a second gland, the glandula 
cording to Bowman) to act as a concave reflector, Harderi^ which yields a lubricating secietion. 
causing the rays of light to traverse the letina a There are no veiy special peculiarities in the eves 
second time, and thus probably increasing the of reptiles^ and we therefore proceed to notice the 
visual power, particularly where only a feeble light most remarkable points presented by the eye in 
is admitted to the eye. The pupil, moreover, fishes. From the compaiatively great density of 
varies in form, being transversely oblong in the the medium (water) through which the rays of 
Ruminants and many other Herbivora, and verti- light pass 
cally oblong in the smaller genera of Cats. These before they 
shapes are apparently connected with the positions impinge upon 
in which the different animals look for their food, the transpar- 
Lastly, in some mammals (e.g. the horse) there is ent structure 
a rudimentary third eyelid corresponding to the of the eye of 
memhrana mctitans of mrds. the fish, it is 

In birds, the eye, though presenting the same obvious that 
general composition as in man, differs from the this organ 
mammalian eye in several important points. From must act as 
our knowledge of the habits of birds ( especially a very power- 
birds of prey), we should naturally expect that ful refractive 
in their rapid movements they would be able apparatus, 
readily to alter the focus between the extremes of T n e main 
long and short sighted vision, and the modifications peculiarity in 
we shall now proceed to notice clearly have this the eye of the 
object in view. fish is the size, Fig. 9.— Eye of Fish. 

In refeience to fig. 8, which represents a section extreme dens- 

of the eye of the ity, and spherical shape of the lens, which give it 
owl, we see ( 1 ) that such an extraordinary magnifying power that ib 
the shape of the has been employed as a simple microscope. See 
organ is not spheri- Brewster’s Treatise on the Microscope, p. 31. But 
cal, as in mammals, its focus being shortened in proportion as its power 
nor flattened an- is increased, it is necessary that the retina should 
teiiorly, as in fishes be brought near its posterior surface. For this 
and aquatic rep- purpose the eyeball is flattened by diminishing 
tiles, but that the the quantity of vitreous humour ; and this flattened 
cornea is very form is maintained by the e xistence of two cai tilag- 
prominent, and the inous plates in the tissue of the sclerotic, which in 
antero-posterior some of the larger fishes is actually conveited into 
diameter length- a bony cup. The aqueous humour, as the coinea 
ened ; the conse- has here hardly any refractive power and is also 
quence of this flattened, is barely sufficient to allow the fiee 
ariangement being suspension of the iris. The pupil is very large, so 
to allow room for a large quantity of aqueous as to take in as much light as possible, but is 
humour, and to increase the distance between the generally motionless. Their eyes being constantly 
lens and the posterior part of the retina, and thus washed by the water in which they live, no lach- 
to produce a greater convergence of the rays of rymal apparatus is necessary, nor does any exist ; 
light, by which the animal is enabled to discern and the same remark applies to the cetacea amongst 
near objects. In order to retain this elongated the mammals. We thus see that throughout the 
form, we find a seiies of bony plates, forming a sub- kingdom of the vertehrata the eye is constnicted 
broad zone, extending backwards from the mar^n according to one general scheme, with modifications 
of the cornea, and lying imbedded in the sclerotic, to suit the mode of life of individual classes. 

The edges of the pieces forming this bony zone There is another organ present in most vertebrate 
overlap each other, and are slightly movable, and animals which seems, from recent investigations, 
hence, when they are compressed by the action of to represent an eye, though it is very doubtful 
the muscles of the ball, there is protiusion of the whether it has the power of sight in any living 
aqueous humour and of the cornea, adapting the animal. This is represented in mammals and birds 
eye for near vision ; while relaxation of the muscles by the pineal gland (see Brain); but in some 
induces a corresponding recession of the humour lizards is placed upon the top of the head, and 
and flattenmg of the cornea, and fits the’ eye for has the appearance of a rudimentary eye, similar 
distant vision. The focal distance is further in structure to that of some of the Invertebrata. 
regulated by a highly vascular organ called the In the Invertebrata there is an immense variety 
marsvpivmy or pecten,^ which is lodged in the in the structure of the eye where such an organ is 
posterior part of the vitreous humour (fig. 8, a), present. There are two main types, simple and 
It is attached to the optic nerve at the point where compound eyes. In simple eyes ( of whifth the 
it expands into the retina, and seems to oe endowed human eye itself is the most highly organised form ), 
with a power of dilatation and contraction ; as it every degree of complexity is present, from a mere 
enlarges, frona distension of its blood-vessels, it pigmented spot, with or without a rudimentary 
causes the vitreous humour to push the lens lens, to an organ nearly as complicated as that of 
forwards, while, as it collapses, the lens falls back- the Vertehrata (e.g. in some of the Cuttle-fishes), 
wards again towards the retina* ’ with a cornea, iris, lens, and retina all well 
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developed. In these eyes, however, almost without 
exception, the nerve expands behind the retina, 
and the percipient elements are directed towards 
the light ; while in the vertebrate eye the opposite 
arrangement obtains. 

Some of these organs are so rudimentary that 
they can have no function beyond mere perception 
of light ; but in cases where they aie sufficiently 
developed to admit of the perception of objects, 
they see, roughly speaking, as our eyes do — that is 
to say, a more or less accurate picture of external 
objects is thrown on the expansion of neive-endin^s 
corresponding to the retina, and its direction is 
reversed ( see below). 

In the compound eyes the whole piinciple of the 
structure and perception is different. They are 
best developed in Insects (q[.v.), and in the higher 
Crustaceans ; but occur in a rudimentary condition 
in some molluscs. The surface of such an eye is 
divided into a number of hexagonal facets, the 
cuticle of each generally forming a minute lens. 
Beneath each facet is a transparent rod, sun*ounded 
and separated from those adjacent to it by pigment, 
and leading inwards to the retinula, a group of 
cells in connection with the terminal fibrils of the 
optic nerve. In most familiar insects they form 
two hemispherical masses on the sides of the head. 
In some ants there aie only fifty facets in each eye; 
in the house-fly about 4000; in some beetles as 
many as 25,000. It is probable that in these eyes 
only the rays of light wnich fall upon a particular 
facet exactly, or very nearly, in the direction of the 
transparent rod beneath it can reach the correspond- 
ing nerve-fibre, and that other rays are absorbed 
by the pigment around the rod.* Each percipient 
element therefore receives li^ht only from a very 
small portion of the field of vision, and the picture 
is a mosaic, each element of which is furnished by 
a different facet of the eye. The picture has obvi- 
ously the same position as the objects it represents, 
instead of being inverted as in a simple eye. Most 
insects have simple as well as compound eyes ; but 
the latter have by far the most perfect vision. 

(3) We may now proceed to the consideration 
of the uses of the various parts of the eye. 
Assuming a general knowledge of the oi dinary 
laws of geometrical optics (see Optics, Lenses, 
&c.), we shall trace the course of the rays of light 
proceeding from any luminous body through the 
different media on which they impinge. If alumin- 
ous object, as, for example, a lighted candle, be 
placed in front of the eye, some of its rays fall upon 
the cornea, and are in part reflected, giving to the 
surface of the eye its beautiful glistening appear- 
ance ; in part refracted or converged by it, to enter 
the aqueous humour, which exerts no perceptible 
effect on their direction. Those which fall on and 
pass through the outer or circumferential part of 
the cornea are stopped by the iris, and are either 
scattered or absorbed by it ; while those which fall 
upon its more central ijart pass tlu'ough the pupil, 
and are concerned in vision. In consequence of its 
refractive power, the rays passing through a some- 
what larger surface of the cornea than the pupH are 
converged so as to pass through it and impinge 
upon the lens, which, as its refractive index is much 

f reater than that of the aqueous and vitreous 
umours, by the convexity of both its surfaces very 
much increases the convergence of the rays pass- 
ing through it. They then traverse the vitreous 
humour, whose principal use appears to be to afford 
support to the expanded retina, and are brought to 
a focus upon that tunic, forming there, if the eye 
be adjusted for the distance from which the rays 
proceed, an exact but inverted image of the object. 

This inversion of the image may be easily ex- 
hibited in the eye of a white rabbit or other albino 
animal, after removing the muscles, &c. from the 


back part of the globe. The flame of a candle 
(A, B, C, fig. 10) held before the cornea may be 
seen inverted at the back of the eye (<x, 6, c), 
increasing in size as the candle is brought near, 
diminishing as it retires, and always moving in a 
direction opposite to that of the flame. 



The adjustment of the eye for distinct vision at 
different distances, or accommodation^ must next 
be considered. The normal eye in the position of 
lest is adjusted to see objects at a distance (practi- 
cally all objects at 20 feet or more are seen with 
equal clearness) : to see a near object (at 10 inches, 
say) a distinct effoit is required, and when the 
effort ceases the object at once appears blurred. 
Careful observations and measurements by means 
of a suitable instrument (Ophthalmometer) of 
images reflected from the three principal refracting 
surfaces of the eye (cornea, anterior and posterior 
surfaces of crystalline lens) have shown that during 



Fig. 11. — Action of Ciliary Muscle and Ins in 
accommodation : 

A, (light or left) half; eye at rest, or focused for a distant 
object B, (left or right) half ; eye focused for a near ob]ect. 
a, cornea ; sclerotic ; c, anterior part of choroid ; d, ciliary 
muscle ; e, suspensory ligament of lens ; f, anterior capsule of 
lens ; g, ins. 

accommodation for a near object (1) the position 
and curvature of the cornea remains unchanged; 
(2) the anterior surface of the crystalline lens 
approaches the cornea and becomes much more 
convex ; ( 3 ) the posterior surface does not change 
its position, but becomes very slightly more convex. 
Accommodation, then, depends upon change of 
shape of the crystalline lens. The common explana- 
tron of the mechanism by which this is effected was 
first mven by Helmholtz. The ciliary muscle, as 
already stated, has its fixed attachment all round 
within the sclerotic close to the margin of the 
cornea ; and passes outwards and backwards to the 
anterior part of the choroid, close to the ciliary 
processes. When it contracts, therefore, it draws 
these structures inward ; and with them the outer 
attachment of the suspensory ligament of the lens. 
The tension of this membrane is thus relaxed, and 
the elastic lens, whose form as well as position 
is controlled by it, is allowed to assume a more 
spherical shape. When the ciliary muscle ceases 
to contract, the converse takes place, and the lens 
is again flattened as the suspensory ligament and 
lens capsule become more tense. With the contrac- 
tion of the ciliary muscle is always associated a 
contraction of the circular fibres of the iris, dimin- 
ishing the size of the pupil ; and when the ciliary 
muscle relaxes, the pupil enlarges again. This 
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change, though of much leSss importance than the ' 
change in shape of the lens, is much more easy to 
observe. 

Change of adjustment ret^uires a short ^ but 
measurable time ; that from distant to near vision 
requires a little longer time than the converse ; the 
former from a little over one to two seconds, the 
latter about one second. 

As age advances, the power of accommodation 
steadily and quickly diminishes, not because the 
ciliary muscle gets weaker, but because the lens 
becomes less elastic. This change bemns during 
youth, but is not commonly noticed before middle 
life. At ten years of age an object can be seen 
distinctly at less than 3 inches ; at twenty, not nearer 
than 4 inches ; at about forty-five, not nearer than 
10 inches ; at sixty, not nearer than 3 feet. After 
seventy-five, the lens is so unyielding that accom- 
modation is altogether lost. When the shortest 
distance at which distinct vision is possible ap- 
proaches that at which reading or work is usually 
attempted, the failure of accommodation begins to 
attract attention, and spectacles have to be resorted 
to to compensate for it. This condition has re- 
ceived the name of preshyojpia or old sight, but 
must he clearly understood to be perfectly natural 
after the age of forty -five, and in no way to imply 
defect or weakness of the eyes. 

The eye, regarded as an optical instrument, has 
numerous imperfections : the more important of 
these must be mentioned. 

Spherioal aberration (see Lenses) is in part 
avoided by the iris, which, acting as a diaphiagm, 
cuts off all but the central pencil of rays j in part 
by the forms of the refracting surfaces, which are 
not truly spherical, but ellipsoidal or hyperbolical 
— ie. more curved at the centre than elsewhere; 
in part by the constitution of the lens (see above). 
What remains is, like chromatic aberration, for 
which no correction seems to exist, too slight to be 
perceptible. 

Astigmatism (q.v.) is present in almost 
all eyes, but is generally so small in amount as to 
be of no importance. 

Imperfect Transparency of Media . — The stellate 
arrangement of the lamellae of the lens is the cause 
of the rayed (or, as we say, star-shaped) appear- 
ance of a point of light. Muscce voUtantes, the 
clear threads or strings of beads often seen in look- 
ing at a bright surface flitting about when the eye 
is moved, are due to the shadows of the minute 
fibres and corpuscles naturally present in the vitre- 
ous humour. 

(4) We must now consider how the image formed 
in the back of the eye by the dioptric media gives 
rise to vision. It is the retina, and only that part 
of it known as the layer of rods and cones (see 
fig. 5 ), which is directly affected by light. 

Let two marks be made on a sheet of paper about 
3 inches apart horizontally (a cross and a round 
mark to the right of it). Close the left eye, and 
holding the paper about a foot from the face, look 
steadUy at the cross; the circle is also visible. 
Now bring the paper gradually nearer, keeping the 
right eye fixed upon the cross. The circle soon 
disappears; but becomes visible again when the 
paper is brought still nearer the eye. The blind 
spot in which the circle becomes invisible is the 
entrance of the optic nerve ; hence we know that 
the nerve- fibres themselves are not sensitive to 
light. Further proof of this is given by Purhin^e^s 
figure, which is easily perceived as follows : Take 
a candle iii a room otherwise dark, and holding 
it a short distance in front and to the outer side of 
one eye, move it from side to side, looking straight 
forward. A set of branching dark lines, the shadows 
of the retinal blood-vessels, will be seen (see fig. 4). 
These could not be perceived unless the sensitive 


portion of the retina lay behind the blood-vessels, 
which the nerve-fibre layer of the retina does not. 

Stimulation of the retina, however it may be 
caused, gives rise to the sensation of light. 1? bus, 
slight pressure on one side of the eyeball causes an 
appearance of flashes of light towards the opposite 
side. A sudden blow on the eye, or the indirect 
shock to it of a fall on the head, makes one ‘ see 
stars.’ Electric currents passed through the eye 
similarly cause a sensation of bright light. But 
true vision is only caused by rays of light falling 
upon the retina. 

In what way light affects the layer of rods 
and cones we do not know. Probably it produces 
some chemical change, which leads to stimulation 
of the nervous elements. A substance palled visual 
purple or rhodopsin has been found in the outer 
segments of the rods of some animals, which is 
bleached on exposure to light, and regenerated. 
Photographic pictures of bright objects have been 
obtained in eyes of rabbits, &c. by means of it. 
Rods are absent in the most sensitive portion of 
the human retina, but the visual purple diffuses 
into the surrounding liquid. 

ThQ fovea centralis is the part of the retina where 
vision is most acute : as cones only are present here, 
it is probable that from them alone the impulse 
passes along the nerve, and not fiom the rods, 
which greatly preponderate at other parts of the 
retina. When the eye looks straight at an object 
(or in technical language it), its image falls 
upon this part of the retina. In direct vision, as 
this is called, two black marks on a white ground 
are distinguished as separate when the interval 
between them subtends an angle of about one 
minute at the eye. It is found by calculation that 
this angle, prolonged to the back of the eye, pretty 
nearly corresponds to the distance between two 
adjacent cones at the fovea centralis, i The vision 
at other parts of the retina {indirect vision) is very 
much less acute, and less capable of accurate 
measurement. We have only to fix steadily one 
letter in a page of ordinary print to satisfy our- 
selves in how small an area we can see sufficiently 
distinc^ to make out words without moving the 
eyes. Tne field of vision, or whole space within 
which objects are perceived by an eye while it is fixed 
upon one point, is very much wider, extending in 
each eye to more than 90 degrees from the fixation 
point or centre to the outer side, and rather less 
in other directions. Colour-vision is also most dis- 
tinct at the centre of the field ; and it diminishes 
naore rapidly towards the outer portions than light- 
vision, so that near the limits of the field colours 
cannot always be recognised. See Colour-per- 
ception, Colour-blindness. 

There must be a certain amount of light for 
the purpose of vision. Every one knows that 
it is difficult and painful to (iiscern objects in a 
very faint light ; and, on the other hand, that on 
suddenly entering a brilliantly lighted room from 
the dark, everything appears confused for one or 
two seconds. There is, however, a gradual adapta- 
tion of the retina to different amounts of light. 
Persons long immured in dark dungeons acquire 
the power of distinctly seeing surrounding objects ; 
while those who suddenly encounter a strong light 
are unable to see distinctly until the shock which 
the retina has experienced has subsided, 'and the 
iris has duly contracted. In protecting the retina 
from the sudden effects of too strong a light, the 
iris is assisted by the eyelids, the orbicular muscle, 
and to a certain extent by the eyebrows. More- 
over, the dark pigment of the choroid coat acts as a 
permanent guard to the retina, and where it is 
deficient, as in albinos, an ordinary light becomes 
painful, and the protective appendages, especially 
the eyelids, are in constant use. 
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The persistence during a certain time of impres- 
sions made on the retina facilitates the exercise of 
sight. Such persistent impressions are called after- 
images. A momentary impression of moderate 
intensity continues for a fraction of a second ; but 
if the impression be made for a considerable time, 
or be very intense, it endures for a longer period 
after the removal of the object. Thus, a burning 
stick, moved rapidly in a circle before the eyes, 
gives the appearance of a continuous ribbon of 
light, because the impression made by it at any one 
point of its course remains on the retina until it 
again reaches that point. It is owing to this 
property that the rapid and involuntary act of 
winking does not interfere with the continuous 
vision of surrounding objects ; and, to give another 
illustration of its use, if we did not possess it, the 
act of reading would be a far more difticult perform- 
ance than it now is, for we should req[uire to keep 
the eye fixed on each word for a longer period, 
otherwise the mind would fail fully to perceive it. 
However great may be the velocity of a luminous 
body, it can always be seen; but if an opaq[ue 
body move with such rapidity as to pass through a 
space equal to its own diameter in a less time than 
that of the duration of the retinal impression, it is 
altogether invisible ; and hence it is, for example, 
that we cannot see bullets, &c. in the rapid part 
of their flight. In these cases the after-image is 
of similar brightness and colour to the original 
impression, and is laiown as positive after-image. 
When the stimulation of the retina is very strong, 
or the retina itself in a very sensitive condition — 
e.g. in certain morbid states of the system and in 
twilight, a negative after-image appears, in which 
the bright paits of the original impression appear 
dark and vice versd. An image of this kind may 
persist for some seconds or minutes or even longer. 
This physiological phenomenon has probably given 
oiigiii to many stories of ghosts and visions. 
Thus, if a person has unconsciously fixed his 
eyes, especially in the dusk, on a dark post or 
stump of a tree, he may, on looking towards 
the gray sky, see pi ejected there a gigantic 
white image of the object, which may readily 
be mistaken for a supernatural appearance. The 
phenomenon is easily seen on looking away from 
a bright window after directing the eyes to it 
for some time, when the bars appear as bright 
lines on a dark ground. Negative after-images are 
always of the complementary colour to that of the 
object. Thus, the image left by a red spot is 
green; by a violet spot, yellow; and by a blue 
spot, orange. 

(5) Each eye can be moved from its ordinary 
position, looking straight forward, through an 
angle of nearly 60 degrees downwards, and of 
35 to 45 degrees in other directions. But one 
eye never moves without the other. Two series 
of associated movements have to be distinguished : 
movements of both eyes in the same direction, 
and movements which converge the eyes, or 
bring the cornese of both eyes towards each other. 
When a near object is looked at, the move- 
ment of accommodation is associated with a 

roportionate contraction of the internal recti of 

oth eyes, so as to direct the visual axis, or in 
other words the fovea centralis, of each towards the 
object. 

If we suppose the retinae of the two eyes to be 
placed in contact, so that the fovese centrales and 
the vertical meridians correspond, then all points 
which lie together in the two retinae are called 
corresponding points, and have the property that 
simultaneous stimulation of both gives rise only to 
a single impression. An object whose image falls 
upon corresponding points thus ^pears single ; 
otherwise it appears double. Hold up two 


fingers in line in front of the face. 'Wlieii the 
nearer one is looked at, it is seen single, but the 
farther appears double and somewhat out of focus ; 
when the farther is looked at, it appears single, 
and the neaier is similarly doublea and blurred. 
Generally speaking, images of the great majority 
of the objects in the field of vision of both eyes 
must fall on non-corresponding points of the two 
retinae ; but as the attention is generally directed 
to the images of the object for which the eyes aie 
accommodated, and as these, falling upon the 
foveae centrales, are much the most mstinct, the 
double vision of other objects is seldom noticed. 

In the case of near objects, however, something 
more is needed to explain single vision. Eor 
example, take the case of a solid object. The two 
eyes, looking from different points of view, receive 
quite different images ; the right eye sees more of 
the right side, the left eye more of the left. It is 
impossible that the images of each point of the 
object can fall upon accurately corresponding points 
of the two retinae. Yet the appearance presented 
is that of a single object clearly defined. In this 
case then there must be in the brain-centres a 
power of combining in a single picture images 
which do not accurately correspond. 

Various topics which the reader mi^lit perhaps 
have expected to find noticed, such, for instance, as 
‘the appreciation of solid forms by the sense of 
vision,* ‘ correct vision with an inverted image on 
the retina,* &c., which belong fully as much to 
metaphysics as to physiology, are discussed in the 
article on Vision. We may also refer those who 
desire information on these points to Professor 
Bain’s treatise on The Senses and the Intellect. 

For the anatomy of the eye, see Quain or other 
standard woi k. Avebury in The Semes of Animals 
gives a concise account of the chief types of eyes in 
the Invertebrata. Helmholtz’s Physiological Optics 
is the classical work on the optical aspects of the 
gve. The larger works on human physiolo^ — e.g. 
Foster, Landois and Stirling— may also he con* 
suited. 

Diseases and Injuries of the Eye, as might 
be expected from the delicate and complicated 
structure of the organ, are very numerous. But 
as the position of the eye and the transparency of 
its dioptric media give exceptional facilities for their 
detection and study, they are more thoroughly 
'understood than those of any other organ. Only 
the most common and important can be referred 
to here. 

Diseases of Conjunctiva are mainly different 
forms of inflammation, or conjunctivitis. 

{a) Simple or Catarrhal Conjunctivitis may be 
acute or ^onie. In the former case, it is com- 
monly called ‘ cold in the eye.’ The white of the 
eye is more or less reddened, and there is an in- 
creased discharge of gummy substance, causing 
the lids to cohere during sleep ; a sensation is 
experienced as of sand or dust in the eyes, and 
there is a little increased sensitiveness to light. 
The acute form generally subsides in a few days 
without leaving any ill effects, unless improperly 
treated ; the chronic form is often obstinate. The 
common popular treatment — ^viz. tying wet cloths 
or poultices over the eye, cannot be too strongly 
condemned; it may produce temporary relief of 
irritation, but aggravates the inflammation, and 
is very apt to lead to ulceration of the cornea. A 
mild astringent lotion should be used thrice or 
oftener in the day (boracic acid 10 grains, alum 
3 grains, to the ounce of water) ; and a little 
simple ointment, e. g. boracic ointment, applied to 
the lids at bedtime to prevent their becoming 
glued together. The chronic fornx often requires 
stronger remedies, but they should not be used 
except under medical advice. 
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(6 ) resembles the last, but priate treatment of different forms and stages of 

is very much more severe, and highly dangerous, corneal ulceration are extremely various, and can- 
In its most characteristic forms it is known as not profitably be discussed here. Skilled medical 
gonorrheal ophthalmia, and ophthalmia neoimt- advice should always be obtained. It must suffice 
orum (eye inflammation of new-born chfidren). to say that the eyes should be rested, shaded from 
To the latter variety about one-third of the blind light, and bathed, generally with boracic or cor- 
persons in Europe owe their loss of sight. It is rosive sublimate lotion. Poulticing ^or tying up 
caused by infection of the infant’s eye with gonor- the eyes should never be resorted to unless under 
rhoeal discharge at birth ; and the discharge fiom an a doctor’s orders, as it is usually still more mis- 
affected eye will infect any other eye with which chievous than in conjunctivitis, 
it comes in contact. The conjunctiva becomes In one form of inflammation of the cornea, called 
intensely red and swollen, and the lids partake interstitial, there is an appearance all over it of 
in the swelling so that they cannot be opened ; great haziness or even complete opacity, but with- 
there is severe burning pain, and after two days out breach of surface. It occurs usually in boyhood 
or more a profuse discharge of matter. The or girlhood, and though alarming in appearance and 
danger to sight is due to the fact that the cornea tedious, generally results in complete recovery, 
is extremely apt to be destroyed, wholly or in Mr Jonathan Hutchison first pointed out that it 
part, before the inflammation subsides. In in- is usually a manifestation of congenital syphilis, 
tants the disease usually begins on the third day The sclerotic is comparatively seldom affected by 
after birth, and is, as a rule, less severe than in disease, probably on account of its slight vascularity 
the adult, but unfortunately is often overlooked, and comparatively low vitality. ^ 
or regarded as of no importance till irreparable The is liable to inflammation charac- 

mischief has been done. Scrupulous cleansing of terised by severe deep-seated pain, redness of the 
the eyes immediately after birth, and dropping in white of the eye, contracted pupil, and much dim- 
of a 2 per cent, nitrate of silver or of corrosive ness of sight. ^ The inflammation, if unchecked, 
sublimate lotion ( 1 grain to 8 ounces ) is the best produces adhesion between the posterior surface 
preventive. When the disease has commenced, of the iris and the anterior capsule of the lens, 
very frequent removal of discharge and washing which may pei'manently inteifere with vision, or 
with a similar lotion is necessary. But all such even lead ultimately to complete loss of sight, 
cases should at once be put undier the charge of a Local treatment at the early stage by Atropia 
medical man. dilates the pupil and prevents the formation 

(c) Pustular or Phlyctenular Conjunctivitis is a of adhesions. Unless the result of injury, iritis 
form of inflammation veiy frequent in children, usually depends on constitutional causes, especi- 
much less so in adults. It is an indication of a ally syphilis and rheumatism, and treatment of 
lowered state of the general health, and its treat- these is of prime importance for its cure. Medi- 
ment must include fresh air and light, good food, cal aid should be sought at once ; for atropia, 
and cod-liver oil or some other strengthening medi- which is most beneficial in iritis, is disastrous in 
cine. The inflammation does not extend all over glaucoma, a disease which sometimes resembles it 
the ivliite of the eye, but is localised in one or more in many of its symptoms. 

sections of it, and is most intense near the margin The chief disease of the lens is opacity, or 
of the cornea, where one or more small rounded Cataract (q.v.); it may also be displaced or dis- 
blebs or pimples may be seen. It is often accom- located, either from an anomaly in its develop- 
panied in children by extreme tenderness to light ; ment, or as the result of injury, 
but the tendency to this is aggravated by a Diseases of the deeper stractures of the eye 
bandage or darkness. The local treatment should (choroid, vitreous humour, retina and optic nerve) 
be bathing with boracic acid or some other mild usually require for their recognition the use of the 
astringent lotion; but, unless the case be very Ophthalmoscope (q.v.). Generally speaking, they 
mild, a medical man should be consulted. are associated withlittle or no pain, and attract the 

{d) Granular Conjunctivitis, or trachoma, is an patient’s attention in consequence of the dimness 
exceedingly chronic and intractable disease. It is of vision they produce. They are much less amen- 
sometimes called Egyptian ophthalmia, having able to treatment in most cases than affections of 
been extremely prevalent in tne^ French army in the more superficial parts. 

Egypt in 1798. In Europe it is most common Inflammation and atrophy of the choroid occur 
among the Jews and the Irish, but is often trouble- in several forms; the most distinct are those 
some in industrial schools and similar institutions, occurring in syphilis, in old age, and in connection 
It is encouraged by overcrowding, bad ventilation, with hi^ degrees of short-si^tedness (progressive 
and other unfavourable hygienic conditions, and myopia, see below). 

is undoubtedly somewhat contagious. It is char- 'The vitreous humour rarely if ever becomes 
acterised by numerous distinct semi-transparent diseased, except in consequence of changes in the 
elevations on the conjunctiva of the lids, chiefly ciliary body or choroid. Yhe abnormal condition 
the upper. It often lasts for months or years, and generally manifests itself in more or less opaque 
is chiefly dangerous on account of the sminking of threads or films, which move with the movements 
the conjunctiva produced by it, which leads to of the eye, and appear to the patient as clouds or 
trichiasis, Ectropion (q.v,), and 'opacity of the dark lines interferaig with vision, much more large 
cornea. It should always be treated by a skilled and distinct than the ‘ muscse volitantes ’ present 
medical man. in the normal eye. 

(e) In Diphtheritic Conjunctivitis there is a ‘false The retina may be the seat of hemorrhage or 
membrane ^formed on the conjunctiva, as in Diph- of inflammation in many foiuns of disease. The 
theria (q»v.)^ in other situations. It is happily most common and characteristic retinitis is that 
rare in Britain. associated with Bright’s disease (q.v.), which is 

Diseases of the Cornea, — The most common and almost always of very serious import. Its 
important are inflammations associated with ulcer- main artery may become blocked by a plug 
ation — ^i.e. destruction of some of the corneal sub- carried into it from the heart or elsewhere {Bmhol- 
stance. This is replaced when healing takes place ism; see Arteries, Diseases of), an accident 
by imperfectly transparent tissue, and results very which causes sudden and usually almost complete 
frequently in great impairment of vision (irregular loss of sight. Not unfrequently, too, the retina 
Astigmatism, q.v.), even where no obvious mark becomes detached from the choroid, either as the 
remains. The appearances, symptoms, and appro- result of disease or injury, and floats in the 
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vitreous chamber in front of its normal position, a 
condition greatly interfering with sight, and most 
difficult to improve. 

The o'ptic nerve may become inflamed 
neiiritis), most commonly in consequence of an 
inflammation or tumour of the brain or its mem- 
branes. It majr degenerate {optic atrophy) either 
after inflammation or independently of it. In the 
latter case, however, as w^l as the former, there 
is in the great majority of instances some disease 
of other parts of the nervous system (brain or spinal 
cord). 

There are two diseases chiefly affecting the 
deeper parts of the eye which it is desirable to 
describe at some length, as their course is often 
insidious, and their results when not recognised 
early, most disastrous, while timely interference is 
often signally successful in preserving the sight. 
These are glaucoma and sympathetic ophthalmia. 

Glaucoma occurs most commonly during or after 
middle life, frequently in persons whose eyes are 
hypermetropic (see below). It may come on with 
such suddenness and intensity that vision is lost in 
a few hours, or its course may extend over years. 
Always, however, if unchecked, it tends to progress 
till sight is destroyed. Both eyes are usually 
affected, but often one long before the other. In 
many cases there are premonitory symptoms, con- 
sisting in temporary attacks of cloudiness of vision, 
during which the patient, when looking at a light 
(e.g. a gas or candle flame), sees it surrounded by 
coloured rings or halos. During this ‘premonitory 
stage,’ the vision is perfectly normal between the 
attacks ; but they become more frequent and pro- 
longed, till it is permanently impaired. Variability 
of the symptoms is usually a characteristic feature 
in all stages of the disease. Often in the later 
phases, and always in acute and severe cases, 
much pain is experienced in and around the eye 
affected. The pupil is large and immobile ; the 
iris and lens fai-tlier forward than normal; the 
cornea more or less hazy ; and some of the blood- 
vessels of the white of the eye larger and more 
visible than they should be. The most important 
sign of the disease, and the feature on which many 
of its characteristics depend, is increased hardness 
of the eyeball, owing to increase of its contents. 
The exact cause of this increased hardness is not 
fully understood, nor the way in which some of the 
symptoms observed depend upon it ; but it varies 
with the symptoms, being ^ways more marked 
when the pain and dimness are at their worst. 
Chronic insidious cases are often mistaken for 
cataract, though the use of the ophthalmoscope 
readily distinguishes between the two conditions ; 
in the most acute cases, the headache, sickness, 
and general disturbance of the system is sometimes 
so severe that the condition of the eyes is over- 
looked, and the disease is looked upon as a ‘ bilious 
attack ’ till the vision is hopelessly destroyed. 

The disease was regarded ah absolutely hopeless 
till Von Graefe, in 1857, proved that the removal 
by operation of a portion of the iris of a glaucoma- 
tous eye might ari’est the process. This proceed- 
ing {iridectomy)^ though by no means uniformly 
successful, does good in the majority of cases, and 
has been of enormous benefit. But if too long 
delayed, it is of no avail for the restoration of 
vision. 

It is of great importance that atropin or bella- 
donna should not be applied to an eye with any 
tendency to glaucoma, as they aggravate the 
disease, and sometimes even produce it. Eserin, 
the active principle of the C^abar bean, has an 
action on the eye antagonistic to atropin, and can 
often keep glaucoma in check, though it rarely 
cures it. JPilocarpin, the active principle of Jabor- 
andi, has a similar action. 


Sympathetic Ophthalrma is the name given^ to a 
form 01 inflammation, chiefly of the iris and ciliary 
body, occurring in an eye previously healthy in 
consequence of disease or mjuiy ojf the other. 
Almost, if not quite, invariably the eye first 
affected has had its coats (cornea or sclerotic) 
perforated ; and the process in the second eye may 
begin at any time, from a fortnight to many years 
after this occurrence. It is an extremely insidi- 
ous disease, sometimes quite painless; but also 
extremely dangerous, for it often leads to total 
loss of sight. The early symptoms are watering, 
tenderness to light, and aimness of sight, especially 
of near objects. When it begins, there is almost 
invariably irritability and tenderness to touch in 
the eye which is the origin of the disease. It can 
be absolutely prevented by early removal of the 
eye first affected; but if this be delayed till the 
inflammation has begun in the second eye, it may 
be useless. An eye which has received a perforat- 
ing wound, particularly in the ‘ciliary region’ — 
Le. just outside the cornea — ^may therefore at any 
subsequent period become a source of danger to 
the other eye ; and if its vision is destroyed there 
can be no doubt that it should be removed. Even 
if some useful sight is retained, this may some- 
times be desirable ; but at all events, every one 
who has suffered fi*om such an injury to one eye 
should know that the slightest symptoms of irrita- 
tion or failure of sight in the other should at once 
lead him to seek skilled advice. Becent researches 
have rendered it probable that this form of inflam- 
mation is caused by micro-organisms, though this 
is not quite definitely established. 

Errors of refraction are those defects in the 
dioptric media of the eye which, without diminish- 
ing their transparency, interfere with the forma- 
tion of a retinal image in the normal way. 
Astigmatism (q.v.) has already been noticed; 
presbyopia is the failure of accommodation natural 
to age ( see above). It remains to describe myopia, 


or shoit-sightedness, and 


or long- 


In most cases the condition of both 
eyes is alike, or nearly so ; but exceptionally 
there is a considerable difference between them 
( anisometropia). 

The knowledge of 
this branch of the sub- 
ject was first systema- 
tised and placed, on a 
satisfactory basis by 
Bonders (1818-89), a 
distin^ished Dutch 
ph; 7 sician and physio- 
lo^st, professor of 
Physiology at Utrecht, 
in his work on Anoma- 
lies of Accommodation 
and BefracUon of the 
Eye (Eng. trans. pub. 
by Sydenham Society, 

1866). 

The normal eye in 
the position of rest is 
adjusted for parallel 
rays — i.e. for a distant 
object, and by means 
of the accommodation 
can be focused for a 
near object. The short- 
sighted eye at rest is 
adjusted for divergent 
rays— i.e. for a near 
object ; accommoda- 

tion enables it to focus for a still nearer object, 
but it can make no change enabling it to see 
clearly beyond its ‘far point’ — ^i.e. that for which 
it is adjusted at rest. The long-sighted eye at 



A, 


Fig. 12. 

, Normal eye: parallel rays 
brouglit to a focus at retiua. 
B, Hypermetropic eye : globe 
shortened ; parallel rays not yet 
brought to a focus when they 
reach retina. 0, Myopic eye : 
globe lengthened ; p^allel rays 
brought to a focus in front of 
retina. 
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rest is adjusted for convergent rays, which do not 
occur in nature; accommodation enables it to 
focus paiallel rays (from distant objects), or diver- 
gent rays (fi*om near objects), but not to see so 
near as a normal eye of the same age. 

These defects generally depend on an abnormality 
in the length of the antero-posterior diameter of the 
eyeball; in short-sighted eyes it is greater, in long- 
sighted less than the normal (see fig. 12). They 
can be corrected by the use of suitable glasses ; in 
short-sighted eyes concave lenses are used, which 
render the rays of li^ht falling upon them more 
divergent ; in long-sighted eyes convex lenses, 
which render the rays less divergent or convergent. 

Loss of accommodation occurs with the progress of 
years in such eyes, just as in normal ones, though 
the effects are somewhat different. The short- 
sighted eye continues to be able to see near at hand 
without spectacles; but, contrary to the popular 
belief, has no other advantage over the normal 
eye as age advances, for vision of distant objects 
does not improve. The long-sighted eye in time 
loses the power of seeing even distant objects with- 
out spectacles ; and the higher the degree of long- 
sightedness the earlier the age at which this occurs. 

An abnormal shape of the eye, on which these 
‘ errors of refraction ’ usually depend, is frequently 
hereditary, and is incurable; it usually remains 
stationary after early adult life, but in some cases 
of myopia, where it is associated with disease of the 
choroid, tends to become worse [progressive or 
malignant myopia). The object of treatment must 
be to counteract, so far as possible, the incon- 
venience resulting ; and this can generally be done 
by the use of spectacles or eyeglasses. No general 
rules can be laid down as to their use, as much 
depends not only on the degree of the abnor- 
mality, but on the age and occupation of the indi- 
vidual. If glasses conduce to comfort and to the 
preservation of the sight, no mere regard for appear- 
ance should prevent their being worn. 

Diseases of the Eyelids , — A stye is practically a 
minute Boil (q.v.) formed in the eymid, and dis- 
charging at its margin. It should be fomented 
frequently with hot water till it bursts. Constitu- 
tional treatment is often desirable, as styes often 
occur, like boils, in groups or series. 

Small rounded swellings [tarsal cysts) often form 
under the skin of the lids, owing to obstruction of 
the duct of a Meibomian gland. They are usually 
painless, but require for their cure the evacuation 
of their contents through a puncture on the inner 
surface of the lid. 

A form of Eczema ( q. v. ) often occurs at the margin 
of the lids, called blepharitis, most commonly in 
delicate children. It can usually be readily cured 
if attended to in time ; but if neglected, as it too 
often is, leads to destruction (blear eyes) or mis- 
direction (trichiasis) of the eyelashes, and much 
subsequent trouble. It is characterised by redness 
and ulceration of the edges of the lids, usually 
masked by crusts adhering to the lashes. Frequent 
removal of these, with the daily application of a 
stimulant ointment (e.g, yellow oxide of mercury, 
8 grains to the ounce of simple ointment), and the 
use of tonics generally effect a cure. Inversion 
(Entropion, q.v. ) and eversion (Ectropion, q.v.) of 
the margins of the lids, and misdirection of the eye- 
lashes (trichiasis), so that they rub against and 
irritate the^ cornea, are troublesome affections, 
usually requiring operation for their removal. 

Diseas^ of th^acha^mal Apparatus . — ^A ‘watery 
eye [epipnhra), when no irritating affection of the 
eye itself is present, usually proceeds from stricture 
of the nasal duct, or some other cause, which pre- 
vents the^ tears from dischai*ging by their natural 
channd mto the nose. The condition can be 
remedied in most cases by slitting up the canalic- 


ulus (see fig. 7), and passing graduated probes 
through the duct to restore its patency. If un- 
attended to, it generally leads sooner or later to 
abscess of the lachrymal sac, with much swelling 
and pain. 

Injuries . — In no part of the body is there so often 
great disproportion between the seveiity of an m- 
jury and the amount of pain and irritation it occa- 
sions. A penetrating wound sometimes causes less 
discomfort than a mere particle of sand beneath the 
eyelid. Any wound or blow affecting the eye, 
therefore, particularly if it interfere at all with the 
sight, should be seen by a doctor as speedily as 
possible. Substances thrown against the eye may 
injure it. Quicklime is rapidly destructive to the 
eye, slaked lime and mortar less so. When one of 
these, or any other alkaline caustic, has got into 
the eye, diluted vinegar should at once be used to 
neutralise it. If it is oil of vitriol ( sulphuric acid) 
or another acid that has been the cause of the 
injury, a weak solution of soda may be used in the 
first place to neutralise the acid. After this, sweet 
oil is the best thing to introduce, until the surgeon 
arrives. In gunpowder explosions near the eye, 
besides the burn, the partimes are driven into the 
surface of it, and will cause permanent bluish stains 
over the white of the eye, unless they are carefully 
removed at the time. When chips of glass, stone, 
&e. are driven into the interior of the eye, there is 
little hope of its being saved from destructive in- 
flammation, though fragments of iron and steel aie 
sometimes removed by means of a strong electro- 
magnet, with a successful result. In these and all 
other penetrating wounds — ^i.e. those where the 
cornea or sclerotic is broken through, the possibility 
of subsequent sympathetic ophth^mia in the other 
eye must be borne in mind. When only partially 
sunk into the cornea, as is often the case witn 
sparks of cinder or iron, &c., or ‘ fires,* as they are 
called, the rubbing of the projecting part on the 
eyelid causes great pain, and the surgeon has not 
much difficulty in removing them. Most commonly 
these, or other ‘ foreign bodies,* as particles of dust, 
sand, seeds, flies, &c. , when not speedily washed 
away by the tears, merely get into the space between 
the eyeball and the lids, almost always concealed 
under the upper, as it is the larger, and sweeps the 
eye. They cause great pain, from the sensitiveness 
of the papillary surface of the lid, and of the cornea 
over which they are rubbed by its movements, soon 
excite inflammation, and their presence, as the 
cause, is apt to be overlooked. The lid must be 
turned round to find them. To do this, pull the 
front or edge of the lid forward by the eyelashes, 
held wdth the finger and thumb, and at the same 
time press down the back part of the lid with a 
small pencil or kejr, directing the patient to look 
downwards. The lid will readily turn round, when 
the body may be seen about its middle, and may 
be removed with the corner of a handkerchief. 
Another plan, which the person himself may try, 
is to pull forward the upper lid by the eyelashes, 
and push the lashes of the lower lid up behind it, 
when the foreign body may be brushed out. After 
the bodies are removed, a feeling as if they were 
still there may remain for some time. See BUND, 
Colour-blindness. 

Artificial Eyes are worn for the sake of 
appearance in cases where, as the result of disease 
or injury, an eye has either been totally lost, or 
rendered unsightly. They are, moreover, distinctly 
advantageous in cases where a gaping socket is 
liable to irritation by dust, cold winds, &c. They 
cannot be used unless the size and prominence of 
the eyeball is at least somewhat diminished. Few 
surgeons in Britain recommend them to be worn 
unless the eyeball is either entirely removed 
(enucleation), or has the front part removed 
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(abscission), or all the contents extracted (evis- 
ceration ) ; for the artificial eye is apt to cause 
irritation of the sensitive anterior portion of the 
globe, and may lead to the development of sympa- 
thetic ophthalmia (see above). Enucleation is the 
most certain means of preventing this; but the 
other operations named above allow of better move- 
ment, and give a more natural appearance to the 
eye. 

An artificial eye consists of a thin shell, usually 
of enamelled glass, coloured to present as nearly as 
possible the same appearance as the visible part of 
the normal eye. Celluloid (q.v.) has been used 
instead of glass, and is said to last better, as its 
surface is not affected by the secretions ; while it 
has the advantage that it is not brittle, and can 
easily be pared to fit the socket accurately. Rubber 
eyes, enamelled in front, were introduced in 1916. 
"ifo obtain a satisfactoi-y result, it is necessary either 
to have an artificial eye specially made, or to be 
able to select from a very large stock; as colour 
of iris, size of pupil, tinge of sclerotic, as well as 
curvature of surface and form of margin, must be 
adapted to the particular case. They are therefore 
to be got to most advantage in large cities, such as 
London or Paris. 

The eye must not be worn continuously, but 
removed each night and replaced in the morning. 
It is slipped in under the lids, which hold it in 
position. Even when the globe has been entirely 
lemoved, the muscles, by their attachment to the 
tissues remaining in the orbit, usually effect move- 
ments in the same direction, though not of the 
same extent, as those of the normal eye ; and it is 
often difficult for any but a practised observer to 
detect to what the difference between the two is 
due. A single glass eye can raiely be worn more 
than a year without being polished, for the surface 
becomes roughened by the action of the tears, &c., 
and irritates the lids as they 
rub over it. 

Eyebright {Euphrasia), 
a genus of Scrophulariacese. 
The British species (E. offici- 
nalis), a plant of extra- 
ordinary variability, is a 
root - parasite common in 

S .res and grassy up- 
, which at the end of 
summer are gemmed abund- 
antly with its bright little 
flowers. From this general 
aspect and spotted corolla 
the popular name is derived ; 
hence, too, the doctrine of 
signatures ascribed it an 
efficacy in the treatment of 
eye-diseases, which a mild 
astringency long aided it 
to maintain. It is the Eu- 
phrasy of Milton. 

Common Eyebright Eylau, a town of 3500 
{Euphrasmofjicmalis). inhabitants, in East Prussia, 
23 miles S. of Koni^berg 
by rail. Here Napoleon encountered the allies — 
Russians and Prussians — ^under Bennigsen, 8th Feb- 
ruary 1807. Darkness came on while the contest 
was still undecided ; but as Napoleon had a con- 
siderable force of fresh troops close at hand, the 
allies retired durin(g the night upon KSnigsberg. 
Their loss is estimated at about 20,000; that of 
the French is set down at 10,000, but must have 
been considerably greater. The place is called 
Preussisch-Eylau, to distinguish it from Deutsch- 
Eylau (Polish, Ilawa), also in East Prussia, a 
town of 10,000 inhabitants, 75 miles ENE. of 
Bromberg. 


^ Eyot} or Ait (O.E. iggath), a little island in a 
river, especially one overgrown with willows, as in 
the Thames. 

Eyre, Edward John, an Australian explorer 
and colonial governor, the son of a Yorkshire 
clergyman, was born in August 1815. Emigrating 
to Australia at the age of seventeen, he prospeied 
as a &q[uatter on the Lower Murray, and was 
appointed a resident magistrate and protector of 
the aborigines. In 1840 he failed in an attempt to 
reach the centie of the continent; he disco veied 
and passed Lake Toirens, but was blocked by the 
great salt swamp aftei wards called Lake Eyre 
(q.v.). On his way back he made for the coast at 
Port Lincoln, and followed it westwards, in spite of 
enormous difficulties, to Albany in Western Aus- 
tralia {Discoveries in Central Australia, 1845). In 
1847-53 he was lieutenant-governor of New Zealand, 
and in 1854-60 of St Vincent in the West Indies. 
In 1862 he was appointed governor of Jamaica, 
where in 1865 negro disturbances broke out. The 
outbreak was suppressed with sharp, stern severity, 
martial law being proclaimed in the disaffected dis- 
trict ; a wealthy mulatto named Gordon, a Baptist 
and member of the Jamaica House of Assembly, who 
had taken a leading part in instigating the iising, 
was hurriedly tried by court-martial, and hanged 
two days after, the sentence having been confirmed 
by Eyre. A commission sent to inquire into this 
case found that Gordon had been condemned on 
insufficient evidence, and Eyre was recalled. On 
his return he was prosecuted by a committee of 
whom^John Stuart Mill was the most prominent ; 
Thomas Carlyle, Charles Kingsley, and Sir R. 
Murchison promoted the Eyre defence fund. The 
prosecutions could not be sustained; and event- 
ually in 1872 the government refunded to Eyre 
the costs of his defence. After 1874 he lived in 
retirement, and he died 30th November 1901. 

Eyre, Lake, a salt lake of South Australia, 
lying due N. of Spencer Gulf, at an altitude of 79 
feet. Except in the season of rains, this lake is 
generally a mere salb marsh. It was discovered in 
1840 by Eyre, who thought it part of Lake Torrens. 

Eyre, Justices in. See Assize. 

Eyria Peninsula, on the south coast of South 
Australia, is triangular in shape, its base being 
foimed by the Gawler Range, whilst its sides are 
washed on the SE. by Spencer Gulf, and on the 
SW. by the Great Australian Bight. It constitutes 
a rich pastoral country. 

EzeMel, one of the most important of the 
Hebrew prophets. Our knowledge of his career is 
scanty, and is derived entirely from his own state- 
ments in his prophecies. He was the son of Buzi, 
and together with Jehoiachin, king of Judah, was 
carried away captive by Nebuchadnezzar in 597 B.c. 
Little can be surmised about his earlier life, except 
that he must have been closely associated with 
Jeremiah: nor do we know his age at the time 
when the catastrophe befell him. In Babylonia 
he settled in a colony of exiles at Tel Abib on the 
banks of the river Chebar. His public ministry 
began in 592 B.O., and lasted for twenty -b\vo yeais. 
He became the religious leader of the exiles, who 
formed an independent community and enjoyed 
the privilege of self-government. Ezekiel seems 
to have attained a commanding position, and his 
preaching became popular, though he failed to 
carry the people with him in his attempts to purify 
religion. The effect of his ministry is described in 
xxxiii. 30-33 : ‘ Thou art unto them as a very lovely 
song of one that hath a pleasant voice and can play 
well on an instiument ; for they hear thy wprds, 
hut they do them not.’ The Book of Ezekiel is 
comparatively free from any serious critical prob- 
lems, The attempts of some scholars— e.g. Geiger, 




538 


EZRA 


EZZELINO DA ROMANO 


Seinecke, and Zunz — to prove that it ib the product 
of the Persian period, have entirely failed, and the 
book is now, by the general consent of modern 
scholars, regarded as authentic. The only point in 
dispute IS as to whether the prophecies were col- 
lected together in their present form by Ezekiel 
himself or by a later editor. The book falls into 
four divisions : ( 1 ) The first part consists of chap- 
ters i.-xxiv., and contains the prophecies which 
were delivered before the final fall of Jerusalem 
in 586 B.C. In this section Ezekiel announces the 
complete overthrow of Judah, on account of its 
increasing unfaithfulness to God and its perjury 
in forming an alliance with Egypt when it had 
accepted the suzerainty of Babylon. (2) The 
second part (chaps, xxv.-xxxii.) contains a series 
of prophecies against the surrounding nations, 
Ammon, Moab, Edom, the Philistines, Tyre, and 
Egypt, and announces the final doom of Tyre and 
Egypt. (3) The third part (chaps. xxxiii.-xxxix.) 
contains the prophecy of the restoration of Israel. 
The revival of the people is depicted under the 
figure of the resurrection of an army of dry bones, 
and the promise is held out of the advent of an 
ideal shepherd who is to spring from the house of 
David. (4) The fourth part (chaps, xl.-xlviii) 
gives us an ideal picture of the restored Israel 
and the reformed temple- worship. These chapters 
form a connecting link between Deuteronomy and 
the * Priestly Code,’ and pave the way for the in- 
troduction of the ritual of the Levitical system. 
As Dr Bennett says, * Ezekiel represents a transi- 
tion and a compromise ; the transition from the 
ancient Isiael of the monarchy to Judaism, and the 
compiomise between the ethical teaching of the 
prophets and the popular need for ritual. He also 
marks the transition from the pi ophet to the scribe 
or theologian.’ Among the other characteristics of 
Ezekiel we may note (1) the use of magnificent but 
artificial symbolism, which justifies Jerome’s de- 
scription of the book as a ‘labyrinth of the 
mysteries of God.’ (2) The stress laid throughout 
the book on the transcendence of God; (3) the 
constant emphasis on individual responsibility; 
(4) the introduction of apocalyptic elements into 
prophecy. 

The most useful books are Skinner [Expositor's 
Library), Davidson [Cambridge Bible), Lofthouse [Cen- 
tury Bible). Among the more elaborate commentaries 
are those of Cormll, Bertholet, Smend, Keil. 

Ezra^ the leader of Israel’s return from the cap- 
tivity in Babylon. Our knowledge of his career is 
derived from Ezra, vii.-x. ; Nehemiah, viii.-x. ; and 
the apocryphal 1 Esdras. He is described as a 
‘priest’ and ‘a scribe,’ and, according to the nar- 
rative, obtained great favour at the court of Arta- 
xerxes Longimanus ( 464-425 B.o. ). The firman in 
which Artaxerxes proclaimed the liberty of the 
Jews to return to Palestine (Ezra, vii, 11-26) is so 
favourable that considerable suspicion attaches to 
its genuineness. It seems hardly likely that Arta- 
xerxes would have sent presents of gold and sacred 
vessels for Ezra to offer to God in the temple of 
Jerusalem. In 468 B.C. Ezra led a company of 
some 1600 men ( the exact number differs in different 


documents) out of Babylonia, and after a journey 
of four months reached the holy city. Soon after 
his arrival Ezra applied himself to the task of 
reform. The most serious problem that confronted 
I him was the question of intermarriage. The Jews 
who had remained in Palestine had, in defiance of 
the law of God, intermarried with foreigners. In 
order to grapple with the situation Ezra summoned 
an assembly of the people and urged upon them 
the necessity of repentance, and besought them to 
annul these unlawful marriages. The proposal was 
not received with enthusiasm, and the meeting was 
broken up by a great storm of wind and lain. A 
commission, however, was appointed to remedy the 
evil. Ezra soon realised the impossibility of bring- 
ing the people as a whole up to his own standard 
of religion, and so he formed a society of men like- 
minded with himself, who pledged themselves to 
live according to the law of God. In 444 B.c. Ezra 
issued a new law to .the people. There can be 
little doubt that this new law is represented by 
‘ the Priestly Code,’ which is now embodied in the 
Pentateuch (see Biblical Criticism ). The estab- 
lishment of this code marked an epoch in the 
history of Israel, since it initiated the era of 
legalism. 

The Book of Ezra is intimately connected with 
the Book of Nehemiah. Originally they were one 
document and formed a contmuation ot the Book 
of Chronicles. In their present shape they can 
scarcely have come into existence before the period 
300-250 B.c. The author’s name is unknown, but 
the interest which he displays in the Levites and the 
temple music suggests that he belonged to one of 
the Levitical choirs. The writer, however, em- 
bodied in these books earlier documents of varying 
value. There is a whole section of Ezra ( vii. 27- 
ix.) which is written in the first person, and which 
is probably, therefore, derived from memoirs com- 
posed by Ezra himself. Another section of the 
book (ifizra, iv. 8-vi. 18 ; vii. 12-26) is written in 
Aramaic, and is clearly taken from an earlier source 
which is usually dated about 450 B.C. These two 
sections constitute the most valuable part of the 
book from a historical point of view. The first 
three chapters of the book are the work of the 
compiler himself; some of the statements found 
in them have been challenged by modern criticism, 
notably the account of the return of the exiles in 
the reign of Cyrus (537 B,c.). 

See commentaries by Ryle [Gambh'idge Bible), T. 
Wilton Davies [Gentn/ry Bible), Bertheau-Ryssel, Keil, 
Schultz; Sayce, Introduction to Ezra, Hehemiah, and 
Esther ; Hunter, After the Exile ; Torrey, The Composi- 
tion and Historical Value of Ezra-Nehemiah ; Oheyne, 
Jewish Religious Life after the Exile. 

Ezzelino da Romano^ an Italian Ghibelline 
family, whose most famous and warlike representa- 
tive, jSzzelino or Eccelino IV. (1194-1259), jpoc?es^d 
of Vicenza, is known from Dante as notoiious for 
cruelty. He won many victories for Frederick II., 
but was ultimately wounded in battle, defeated, 
and captured ; he died in prison, and all his family 
I were put to death. 






* the sixth letter of our alphabet, 
represents the sixth letter, waxOy 
of the ancient Semitic alphabet, 
which denoted primarily the con- 
sonant xo, and secondarily the 
cognate vowel w. The word 
xadwin Hebrew means a cm tain- 
pin, but it has no affinities in 
Semitic, and probably the cur- 
tain-pin was so called because its shape resembled 
that of the letter, which in early inscriptions appears 
as t. The name wdw was, on this view, an arbi- 
trary invention intended to express the sound which 
it contains twice over ; in Hebrew and Aramaic 
initial w is so rare that it was impossible to provide 
the letter with a name signifying a visible object. 
The shape of the letter underwent various modi- 
fications in the later Semitic scripts, becoming in 
Hebrew 1, in Syriac o, o, and in Arabic j. 

In early Greek use the letter assumed two forms, 
Y, which is very close to the original type, and F, 
which is a modification probably due to assimilation 
to the preceding letter E. In the oldest inscriptions 
these two forms are already differentiated in 
function, F being used for w?, and Y for w. The 
consonant-sign F retained the sixth place in the 
alphabet, while T (the ancestor of our U, V, W, 
and Y) was placed after T, the last of the original 
22 letters. 

The sound xa and its symbol eventually disappeared 
from the Greek language (see Digamma), but 
were still in use when the alphabet was adopted by 
the Romans. The sixth letter in its oiiginal func- 
tion was found by the Romans unnecessary, as 
their i(?-sound was merely a devocalisation of n, 
and could be represented by the same symbol as 
the vowel, namely V. Latin, however, had one 
consonant-sound ( nearly or exactly that of our /) 
unknown to the Greek language, and it was neces- 
sary to provide a sign for this. T?he nearest Greek 
sound was wA, which was written FH. Hence 
in early Latin inscriptions the sound / was ren- 
dered % FH ; but it was soon perceived that the 
H could be dispensed with. The modem forms of 
the letter are obviously derived from the Roman F ; 
our script /has lost all resemblance to the original, 
but it is easily seen to result from the attempt to 
join /to the preceding and following letter without 
taking off the pen. In mediaeval MS. the minus- 
cule / was often doubled to serve as a capital ; a 
survival of this practice is seen in the spelling of 
certain surnames, as ffoulkes, ffarington. 

In nearly all languages written in the Roman 
alphabet, F retains its Latin sound — the voiceless 
labial spiiant. In early Latin it was perhaps 
bilabial, but afterwards became dentilabial (formed 
between the upper lip and lower teeth) like the /of 
most modern languages. In Old English / was in 
the middle of words pronounced like our v; in 
Welsh a single / has always this value, the sound 
of our /being expressed by/*. 

In Irish written in the native character, an 
etymological/ which has become silent is written 
; in transliterated Irish and in Scottish Gaelic /A 
is substituted for this. In modern English the only 
exception to the normal pronunciation of the letter 


is the word o/, where the / has been pronounced 
as V from Old English times. 

The Latin name of the letter, e/, is, like those of 
L, M, N, R, S, formed differently from those of the 
stopped consonants, be, ce, de, &c. The reason 
probably is that as the spirants, liq^uids, and 
nasals are capable of prolongation at the end of 
a syllable, their sound was more distinct in a final 
than in an initial position. The name is preserved 
in the modern European languages, but has become 
disyllabic in Italian {effe) and Spanish [efe). 

F, in Music, is the fourth note of the natural 
diatonic scale of C. See Music, Scale, Key. 

Faain 9 Faham {Angrcecum fragrans), an 
orchid, native of Madagascar, &c., prized for the 
fragiance of its leaves, which is owing to the 
presence of Coumarin (O-v.), and resembles that of 
the Tonka Bean and of Vernal Grass. In Mauiitius 
an infusion of faam leaves is in great repute as a 
cm e for pulmonary consumption and as a stomachic. 
It has also been imported into France as Isle of 
Bourbon Tea {folio faham), and used in infusion 
and as a source of perfume. 

Fabacese. See Leguminos.®:. 

Faber, Cecilia. See Caballero, FernAn. 

Faber9 Frederick William, hymn -writer, 
was born at the Yorkshire vicarage of Calveiley, 
20th June 1814, passed from Shrewsbuiy School to 
Harrow, and thence to Balliol College, Oxford, and 
in 1834 was elected a scholar of University College, 
in 1837 a fellow. Already he had come under the 
spell of NeAvman, and in 1845, after three years* 
tenure of the rectory of Elton, in Hunts, he followed 
him into the fold of Rome. He founded a com- 
munity of converts at Birmingham — then Wil- 
fiidians, he himself being Brother Wilfrid, from his 
Life of St Wilfrid, published in 1844. With his 
companions he joined in 1848 the Oratory of St 
Philip Neri; next year a branch under his care 
was established in London, finally located in 1854 
at Brompton, where he died 26th September 1863. 
Faber wrote many theological works ; but his fame 
will rest upon his hymns— ‘The Pilgrims of the 
Night,’ ‘The Land beyond the Sea,* &c. A col- 
lection of 150 hymns was published in 1862. See 
the Lives by J. E. Bowden (1869; new ed. 1892) 
and his brother, F. A. Faber (1869). 

Faber9 George Stanley, Anglican divine, 
was the eldest son of the Rev. Thomas Faber, 
and was born at Calverley vicarage, near Brad- 
ford, 25 th October 1773. He entered University 
College, Oxford, in 1789, and four years later was 
elected Fellow and Tutor of Lincoln College. As 
Bampton Lecturer for 1801, he delivered the lectures 
subsequently published under the title of Koroe 
Momicce (1801). In 1805 he became vicar of 
Stockton-on-Tees, and, after seveial changes, 
received in 1832 the mastership of Sherburn Hos- 
pital, near Durham. He died at Sherburn on 27th 
January 1854. Of Faber’s numerous tlieological 
works, those on prophecy were most popular. 

Faber9 John (1684-1756). See Engraving. 

Fabianism. The Fabian Society is the name 
chosen by a body of English Socialists who, in the 
year 1884, came together at a series of private 
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meetings in London for the discussion of social 
problems in general, and in particular of the 
views of a Scottish- Am eiican thinker, Thomas 
Davidson, who was then visiting England and 
endeavouiing to rouse inteiest in the philosophy 
of Rosmini. The gioup formed around Davidson 
divided, after his return to America, into two 
sections, one of which survived for some years as 
the Fellowship of the New Life, and was lost 
sight of. The other, more matter-of-fact, mili- 
tant, and political, established itself as the Fabian 
Society. All trace of Davidson’s influence soon 
vanished ; hut the chaiacter of the Society was 
detei mined by its origin in a gioup of educated 
persons of the professional and higher official 
classes, including civil seivants of the upper 
division, stockbrokers, journalists, and the pro- 
pertied bourgeoisie generally, all under the age 
of thiity, with their careers still before them. 

At that date Socialism, after a period of dis- 
repute and almost of oblivion following the 
sanguinary suppression of the Paris Commune 
of 1871, had revived with extraordinary foice 
and rapidity. The keenest of the converts to 
land nationalisation made in 1882 by the lectur- 
ing campaign of Henry G-eorge, and by his book 
Progress mid Poverty, were carried on by the 
impetus of their conversion to the study of Karl 
Marx and Proudhon, and the formation of Societies 
of Land Nationalisers, Social -Democrats, and Anar- 
chists, all aiming at the redemption of the wage 
workers from poverty, and looking to that class 
for their recruits, who were enlisted by public 
harangues at subscriptions of a penny a week, 
the program being to continue the process until 
an overwhelming majority of the workers had 
joined, when the Society would reconstruct Eui*o- 
pean society on Georgist, Marxist, or Proudhonic 
lines. 

Such Societies, hopeless and useless except for 
agitating and demonstrating against the unem- 
ployment and misery of the period of bad trade 
then prevailing, had no attraction for critical 
students of the great evangelists of the movement, 
especially for the politically experienced ones, much 
less for upper division civil servants with a practi- 
cal knowledge of government and administration. 
The Fabian Society gave these students just 
what they wanted: a nucleus for a Society of 
their own class, and a name which proclaimed a 
literate atmosphere and a sane and patient tem- 
perament. Also, as the name suggested nothing 
else, the Society offered them an unformed con- 
stitution out of which they could make what they 
pleased. For several years the Society had less 
than ^ forty members, who met in one another’s 
draAving-iooms and administered an income from 
subscriptions of less than £40 a year. There was 
no fixed subscription : members gave what they 
could afford. There was no recruiting; and ex- 
citable or eccentric applicants for membership 
were discouraged and, if necessary, excluded. 
Members had to smn a declaration that they 
were Socialists, and that they accepted the 
Basis, a document stating the aim of the 
Society as ‘the re-organisation of society by the 
emancipation of land and industrial capital from 
individual ownership, and the vesting of them in 
the community for the general benefit.’ To this 
was added ‘ the transfer to the community, by 
constitutional methods, of all such industries as 
can he conducted socially,’ and ‘the establish- 
ment, as the governing consideration in the regu- 
lation of production, distribution, and service, of 
the common good instead of private profit.^ 

The Society soon asserted its critical! independ- 
ence of Socialist dogma, and affirmed its consti- 
tutional and practical character. A nominally 


separate body, called the Hampstead Histoiio 
Society from its place of meeting, but really a 
committee of the leaders of the Fabian Society, 
conducted a ciitical examination of Marx, and 
rejected his theory of value. This was followed 
by a less thoiough examination of Pioudhon’s 
famous thesis that property is theft, mainly be- 
cause this work had been for some reason adopted 
as a sorb of gospel of Anarchism in opposition to 
Marx’s Pas Kapital, ‘ the Bible of German Social- 
Democracy.’ These critical exercises were then 
discarded ; and a course of oiiginal and independ- 
ent study entered upon, with the result that in 
1889 the Society published Fabian Essays, which, 
first issued as a six shilling volume, was so suc- 
cessful that a cheaper edition was hastily prepared, 
and gained a large circulation which has continued 
steadily up to the present moment. In these dis- 
tinctively English essays there is no trace of Maix 
or Proudhon or the earlier revolutionary veteians 
of 1848. The economics, consisting of Ricardo’s 
law of rent, and Jevons’s law of value, aie quite 
orthodox. It is shewn that the entry of the 
State into productive industry, far from being 
an untried, dangerous, and economically unsound 
innovation, is a fact alieady accomplished and 
in successful operation to an extent hitheito un- 
noticed. The notion of a sudden change from 
Capitalism to Socialism by the physical force of 
an insuriection is ridiculed and dismissed as 
‘ catastrophic Socialism ’ ; and the transition from 
Capitalism to Socialism is dealt with as pait of 
the course of ordinary constitutional evolution. 
Heterodoxy in religion is omitted as entirely 
irrelevant. Socialism, in short, is presented as 
the creed of a constitutional political party pur- 
suing its aims precisely as any other constitu- 
tional political party does, and involving no 
sacrifice whatever of current respectability^ and 
morality on the part of its adherents. This, at 
a time when Socialists were still very generally 
regarded as outlaws, and when the majority of 
avowed Socialists were themselves so satuiated 
with revolutionary romance that they protested 
vehemently against every attempt to open their 
ranks to the conventionally behaved bourgeoisie 
and the clergy, was a step in advance which 
soon became imperceptible through its geneial 
acceptance. 

In the meantime the Fabians had been the 
first to grasp the opportunity offeied to practical 
Socialism by the possibilities of municipal enter- 
prise ; and when the Local Government Act of 
1888 was passed, and the London County Council 
established, they circulated leaflets suggesting 
questions to county councillors in which, with- 
out any mention of Socialism, candidates were 
invited to pledge themselves to reforms involving 
vaiious forms of direct municipal enterprise with- 
out the intervention of private commercial con- 
tractors, and to clear themselves of all suspicion 
of being opposed to ‘ moral minimum ’ wages or 
the abolition of sweating. The candidates for 
the new bodies, having no platform and no 
traditional policy to fall back on, snatched at 
the program thus adroitly suggested ; and the 
policy of the supply of public needs by municipal 
trading, and the safeguarding of the interests of 
the ’workman by fair wages clauses, suddenly 
took shape in London as Progi essivism. It was 
vigorously denounced and ridiculed as ‘gas and 
water Socialism’ by the other Socialist bodies; 
bub it was extraordinarily successful at the polls, 
and retained its hold on London until the turn of 
the century, when the reaction towards official 
Liberalism which followed the South Afiican 
wav, and the rally of the Free Churches against 
the subsidisation of the Church of England 
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elementary schools by the Education Act of 1902, 
enabled fche old parliamentary Liberals to oust 
the Fabian Progressives and replace them by 
Liberal partisans, with the unexpected result 
that the Progressive party in the Council, in 
ceasing to be Fabian, also ceased to be popular. 

The success with which the Fabians imposed 
a program on the London County Council en- 
couraged them to ti*y their hands on the House of 
Commons. The method they adopted was that of 
Permeation, a word which they made current in 
Socialist and Labour politics as indicating Fabian 
tactics. Unlike the older societies, which held 
aloof from and excluded from their ranks inembeis 
of all ordinary political bodies, the Fabians not 
only placed no restriction on their membeis as to 
their activity in other quarters, but actually urged 
them to join every other body to which they could 
obtain admission, in order to permeate these bodies 
with Socialist ideas, and persuade them to advocate 
Socialist measures. They had observed that, no 
matter which political party was in power at the 
moment, the Opposition was sure to be critical, 
impatient, and clamoious for reform. On this 
giound the Liberals, then in opposition, were fiist 
selected for permeation. Their local associations 
suddenly received several active and intelligent 
reciuits; and the National Liberal Federation 
presently found itself committed to a series of 
resolutions of an unprecedented character, which 
were adopted at the annual conference of that body 
at Newcastle in 1891, and were thenceforth known 
as the Newcastle Program. 

The general election of 1892, which the Liberal 
leaders wished to fight on the issue of Home Kule 
for Ireland, justified the bold assertion of the 
Fabians that the English working-class, worse off 
in many respects than the Irish, ‘did not care a | 
aump ’ for Home Rule, and that the election must 
be fought on social i eform. The Liberal candidates, 
after their first taste of the temper of the electorate, 
hastily distributed Fabian pamphlets, made Fabian 
speeches, and won by a hair’s-breadth. But their 
leaders, to whom the Fabian Society was hardly 
known, and the new departure repugnant and 
indeed unintelligible, dropped the Newcastle Pro- 
gram when they took office. The result was 
that two years later the Fabian Society, in a 
manifesto entitled ‘ To your Tents, O Israel,* which 
appeared in the Fortnightly Review, delivered a 
slashing attack on the Liberal government, making 
effective use of its technical political knowledge to 
discount the Government's plea that the slaughter- 
ing of its measures by the House of Lords and the 
slenderness of its majority in the House of Commons 
made any progressive legislation impossible. The 
Fabians produced a long list of administrative 
reforms promised in the Newcastle Program, 
which needed only the stroke of a minister’s pen. 
No effective reply was forthcoming The Liberal 
leaders sulked disdainfully; and Lord Rosebery 
only remarked that he had said all along that 
the Newcastle Program was a mistake, like all 
programs. The Government* quite underesti- 
mated the force of the blow, and in 1895 went into 
opposition for eleven years. 

This stroke made an end of the direct political 
influence of the Fabians. Thenceforth they were 
intensely disliked and distrusted by the official 
section of the Liberal party, all the more as the 
Fabians made no secret of the fact that they had 
foreseen what would happen, and that the attack 
on the Liberal party was part of their onginal plan, 
which was now developed by the republication of 
the manifesto by way of preamble to a pamphlet 
entitled A Plan of Campaign for Labour, which 
laid down the lines for the formation of an indepen- 
dent Labour party in parliament. 


But the long habit of legardiiig the Liberal party 
as the paity of progress and the necessaiy insliu- 
ment or every political advance made the Fabian 
attack on it almost as bewildering and scandalous 
to the working-classes as to the official Liberals. 
The older Socialist Societies, still unieconciled to 
the new Fabian tactics, encouraged the infeience 
that those who attacked the Liberals, except fiom 
the extreme revolutionary point of view, must do 
so in the interests of the Tories, probably under the 
influence of bribes. The plan of campaign for 
Labour was not taken up ; and the Fabian Society 
could only maik time until tlieii tempoiary dis- 
repute was aggravated by the outbreak of the war 
in South Afiica. It was assumed on all hands that 
the Liberal Opposition, the working-classes, and 
the Socialists must oppose the war as a war of 
Capitalism, and support the Boers as its victims. 
The Fabian Society, in a pamphlet entitled 
Fabianism and the Empire, unexpectedly took the 
opposite view, and, for reasons that were as little 
to the taste of the Government as of the ‘ pro 
Boers,’ gave up the theocracy of President Krugei 
as obsolete and impossible, and declared for a 
consolidated British South Afiica on the lines on 
which the final settlement was actually achieved. 
The Society, already suspected of Toryism, now 
stood convicted of Jingoism ; and the limit of 
suspicion and discredit with the Liberal-Labour 
section was reached when the war was followed by 
a Conservative Education Bill, which threw the 
support of the Church schools on the rates. This 
roused all the old Nonconformist hatied of the 
Church which had been sown by the intolerance 
and class bias of generations of countiy parsons 
and squires, and which found expression in the 
Passive Resistance movement. But the Fabians 
again took the une^ected line of demanding 
public money for the Church schools on the ground 
that half the children in the country had no other 
schools to go to, and that only by financing the 
schools could the State impose on them the inspec- 
tion and regulation needed to put an end to their 
abuses. 

The breach of the assumed but wholly imaginary 
alliance between Liberalism and Fabianism was 
now apparent to all parties ; but in the meantime 
the proposal for an independent Labour party 
in parliament had been vigorously pushed by a 
new body, the Independent Labour party, led by 
Keir Hardie and Mr Ramsay MacDonald. As its 
propaganda spread, detachment from the Liberal 
party became a qualification for the confidence of 
the workers instead of a bar to it; and the co- 
operation of the Fabians was welcomed when the 
Labour Representation Committee was founded in 
1900. The Fabian Society was granted representa- 
tion on the committee ; and when, after the sensa- 
tional Liberal and Labour victory at the general 
election of 1906, the Labour party became an 
accomplished parliamentary fact, the Fabian Society 
was affiliated to it, and allowed to retain its repre- 
sentation on the committee. 

By that time the relative situation of the Society 
had altered considerably. During the twenty-two 
years of its existence Socialism had become Fabian- 
ised throughout Europe. Edward Bernstein, exiled 
by Bismarck in the ’eighties for his Socialism, had 
I taken refuge in London ; and, at the strenuous 
t early debates of the Fabians, had heard the old 
doctrinaire Marxism torn to pieces, and a constitu- 
tional parliamentary and municipal Socialist pro- 
gram elaborated. Returning to Germany, he had 
divided the Social-Deinociatic party by heading 
a Fabian revolt against the old leaders, which 
became known as Revisionism. Vandervelde in 
Belgium, Jaur^s in France, and Tiirati in Italy 
had become leaders of parliamentary Socialist 
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•parties which had everything in common with 
the once distinctive features of Fabianism, and 
nothing in common with the veterans of 1848-71 
whom the Fabians had superseded. In Australasia 
Labour paities had actually achieved parliamentary 
majoiities, forming governments, andf carrying into 
law many projects suggested and inspired by Fabian 
Essays and the long series of Fabian tracts which 
bad supplemented them. Constitutionally, the 
Fabians were no longer pioneers : the ground they 
had broken was now occupied by the whole Euro- 
pean centre of the Socialist movement. 

Also, the Fabian leaders were no longer young 
men. Their personal ability had brought them woi k 
which inevitably competed heavily with the Society 
for their time and energy, and along with it a per- 
sonal celebrity which made Permeation no longei 
possible for them as an unnoticed process. Sir Syd- 
ney Olivier [Lord Olivier], secretary to the Society for 
some years in its early days, distinguished himself 
in the colonial service ; and finally, as Governor of 
Jamaica, could no longer take a direct personal 
art in the councils of the Society. Mi Bernard 
haw, achieving success as a playwright, first in 
America and Germany, and later on in England, 
substituted the theatre for the platform of the 
Fabian Society, and the prefaces to his published 
plays for Fabian pamphlets, as his chief means 
of propaganda. Mr Sidney Webb, on his mar- 
riage with Miss Beatrice Potter, whose genius 
for economic and industrial investigation had 
alieady declared itself, devoted himself to the 
monumental series of investigations into the history 
and structure of industrial demociacy which aie 
associated with his name and that of his wife, and 
to the foundation and development of the London 
School of Economics. Mrs Annie Besant, whose 
extraordinary gift of oratory for some years placed 
any public meeting in London at the meicy of the 
Fabian Society, passed through Socialism to Theo- 
sophy, and from London to India. Mr Graham 
Wallas, another of the Fabian essayists, became 
absorbed in the administration of public education, 
in professorial lecturing, and in sociological author- 
ship. The late Hubert Bland found a new plat- 
form as a popular journalist. William Clarke, 
another very able essayist and journalist, died at 
a comparatively early age. The late Frank Pod- 
more, whose studies of Owenite Socialism and its 
American derivatives are well known, was detached 
from the Society by his interest in psychical re- 
seax'ch. Mr Edward K. Pease, who was a stock- 
broker when the society was formed, became a 
working cabinetmaker for some years before rejoin- 
ing the executive of the Society as its secretary, 
thereby acquiring direct personal experience of 
artisan life, an adventure parallel to that of Mrs 
Sidney Webb, who worked in disguise in the 
sweaters’ dens of East London to investigate the 
conditions of the tailoring trade there. Mr Pease 
subsequently wrote a history of , the Society. 

The names of these makers of the Fabian Society 
are important, because their subsequent careers 
explain how it produced an effect on the Socialist 
movement, and on political thought generally, out 
of all proportion to its numbers and apparent re- 
sources. Largely by choosing its name happily, it 
attracted a handful of persons of more than average 
ability, with exceptional gifts of literary and ora- 
torical expression. This concentration of talent 
was effected at a time when its possessors, being 
young and unlmoTO, could enter unnoticed into 
the bodies in which they carried on their missionary 
work, and send their^ communications to the press 
in the disguise of ordinary professional journalists. 
The work done by them during the first ten years 
of the Fabian Society’s existence was prodigious in 
.quantity, and has been far-reaching in its effect; 


but the Press of that period, preoccupied with the 
Home Rule controversy and the party routine of 
the House of Commons, contains no recoid of it 
One of their number has said ; ‘ In the strength of 
my youth I delivered harangues, lasting from an 
hour to four hours, with long discussions after- 
wards, during a peiiod of twelve years, at the 
average rate of three every foitnight, to large 
audiences; and nobody took the smallest notice 
of them. Now I cannot make the most tiivial 
remark without finding it misquoted in half-a-dozen 
papers ’ 

In 1903 the Society made a brilliant recruit in 
Mr H G. Wells, who called attention to the im- 
possibility of developing Municipal Socialism within 
the limits imposed by our obsolete municipal bound- 
aries. Later on Mr Wells tried to use the Fabian 
Society as an instrument for the social reconstruc- 
tion he had sketched in his Anticipations, His pro- 
ject was received with enthusiasm by the whole 
Society; but the internal refoims he pioposed in- 
cluded the superannuation of the older leaders, 
whose piactice in debate, and dexterity in the 
handling of meetings and committees, made the 
task of adapting his proposals to their piactical 
criticisms too tedious and irksome for his patience. 
The members recoiled from so violent a bieak with 
the traditions of the Society ; and IMr Wells with- 
diew quietly after their refusal. 

In 1907 ‘ the equal citizenship of men and women,’ 
always advocated by the Society, was added ex- 
plicitly to its written Basis. 

In 1909 the effective permeation of the Royal 
Commission on the Poor Law by Mrs Sidney Webb 
resulted in the issue by that body of a notable 
Minority Report, which gained so much support 
outside the lanks of piofessed Socialists that Mrs 
Webb was obliged to form a nominally new Society 
to push its proposals. It contains the Fabian solu- 
tion of the unemployed question, and the Fabian 
proposals for the abolition of the poor law, and the 
redistribution and reoi ganisation of its functions. 

By this time pailiament was attempting to solve 
in its own way the social problems which the 
earlier Fabian propaganda had forced into English 
public consciousness and into colonial legislation. 
The Society consequently found itself occupied in 
severe criticism of the Government’s methods, not- 
ably in the case of the Insurance Act of 1912, in fram- 
ing which the Chancellor of the Exchequer ignored 
the investigations and proposals of the Fabians and 
their school, and went to Geimany for his model, 
reproducing all the inconveniences and mistakes 
of the German experiment, and provoking a vehe- 
ment agitation which threatened to wreck his party 
at the next general election. The old Faldan plan 
of prompting the politicians was useless now that 
Ministers were taking up Socialism in a crude form, 
and going to work upon it with a determination to 
owe nothing to the Fabians, who had become im- 
patient of the want of skill and knowledge shown 
by the party politicians, and somewhat dictatorial 
in their solutions of the problems affecting the 
standaid of life of the working-classes. The old 
wire-pulling had therefore to be dropped and re- 
placed by public prompting ; and this involved con- 
trol of a weekly review of nigh political and liteiary 
quality, capable of doing for Collectivism what The 
Spectator and The Nation were doing for Unionism 
and the higher Liberalism The Fabian leaders 
accordingly founded T7ie New Statesman in 1913 
The supplements on social questions, which were the 
distinctive feature of this weekly review, were really 
a development of the Fabian tracts- There was no 
formal official connection between The New States' 
man and the Fabian Society ; but as the staff and 
directorate were predominantly Fabian, The New 
Statesman was really a creation of the Society, and 
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was its i>ublic mouthpiece until, in the course of 
time, it inevitably developed a journalistic indi- 
viduality of its own. The Society’s official oigan, 
Fabian News^ is a monthly sheet which has 
existed since 1891, and has no circulation outside 
the Society. 

The war of 1914-18 affected the Society favour- 
ably by compelling the Government to supersede 
rivate commercial enterprise in several directions 
y direct State control, and to save the banks by 
guaranteeing the foreign exchanges : steps which 
could not have been proposed and accepted, virtually 
without protest, but for the extent to which the 
Fabian Society had educated the public and the 
official classes to resoit confidently to State action 
in spite of the traditions of the Manchester school. 
The unprecedented taxation and supei -taxation of 
property for the support of the war was also in 
line with the Society’s propaganda. The wai, how- 
ever, revealed the political futility of international 
Socialism, and the helpless nullity and ignorance 
of British Socialism and Labour in the sphere of 
foreign policy. The Fabian Society, tnerefoie, 
turned its attention for the first time to the subject 
of what it called supernational law and political 
organisation, and produced, through the Interna- 
tional Agreements Committee of its Research De- 
partment, plans for a supernational legislature 
and tribunal which were published as supplements 
to The New Statesman. In the meantime it identi- 
fied itself, by a series of six public meetings held 
in London, Mr Bernard Shaw being spokesman, 
with his propaganda of equality of income as the 
economic goal of Socialism, but without com- 
mitting itself to this article of faith. 

A general survey of the Society’s activities after 
the detachment of Labour from capitalist Libeialism 
in parliament, and its establishment there as an 
independent party, Avith an independent national 
political organisation, shows the Fabians as ^la- 
dually disentangling themselves from the wire- 
pulling and tactical intrigue forced upon them in 
the last decade of the 19th centuiy by the necessity 
of working through hostile parties in parliament, 
and outwitting them, and by the fact that at that 
time they alone, among the oiganised Socialists, 
knew enough of the arts of government undei our 
system to be qualified for the work. This disen- 
tanglement was motived by the desire to get back 
to the true function of the Society in the investiga- 
tion of social conditions, and the study and prac- 
tical solution of the problems raised by them. 
The Society’s centie of gravity became its Research 
Department, in which some of the older leaders, 
who had withdrawn more or less from the general 
management of the Society, for a moment resumed 
their activity side by side with the younger gener- 
ation. For a few years this body worked with 
feverish energy as the intelligence department of 
the Labour Party during the great railway and 
coal-mining strikes which followed the war; but 
the sympatny of some of its most energetic young 
members with the Russian Bolsheviks produced a 
split which ended in their defection, and in the 
formation of a new Research Department by the 
Labour Party, which virtually absorbed and super- 
seded the Fabian Department. The geneial elec- 
tion of 1922, at which Mr Sidney Webb entered 
parliament as a member of a greatly reinforced 
Labour Opposition, marked the final transfer of 
the political activities of the Fabian Society to 
the front benches of Labour in parliament. 

The Society, nevertheless, maintains its exist- 
ence as a relatively small and select body of 
constitutional Socialists, informing and prompt- 
ing other bodies and public opinion, and acting 
through them whenever possible. Many of its 
numerous tracts have become obsolete through 


the passing of their proposals into law; but 
some of the earliest aie still in active circula- 
tion. Local Fabian societies have been formed 
in the provinces. Of these the oldest and most 
importanfc is the Liverpool Fabian Society. 
Fabian Societies, with a continually changing 
membership, existed foi many years at the uni- 
versities; but most of these became University 
Labour Clubs after the Avar. The number of 
persons distinguished in the literary and political 
world who have at one time or another been 
membeis of the Fabian Society is considerable; 
and though some of them may now legard the 
experience as a sowing of their political wild 
oats, the shaie taken by the Fabians in the edu- 
cation of the generation which followed that to 
which their leaders belonged has left its mark on 
political histoiy, and will probably continue to 
influence it more or less until the Collectivist 
reaction against the Manchester School is con- 
summated 01 exhausted. 

FabiuS 9 name of one of the most illustiious 
patrician families of Rome. — Quintus Fabius 
Rullianus, a general in the second Samnite war, 
was dictator (315), censor (304), and six times con- 
sul. — Quintus Fabius Maximus Verrucosus, 
five times consul and twice censor, was elected 
dictator ( 221 ) immediately after the defeat of the 
Romans at Trasimenus. The peculiar line of 
tactics which he observed in the second Punic war 
obtained for him the surname of Cunctator ( ‘ De- 
layer’). Hanmng on the heights like a thunder- 
cloud, to which Hannibal himself compaied him, 
and avoiding a direct engagement, he tantalised 
the enemy by the favourite devices of guerilla war- 
fare ; he harassed them by marches and counter- 
marches, and cut off their stragglers and foragers ; 
and at the same time his delay allowed Rome to 
assemble her forces in greater strength. But this 
‘Fabian policy’ was neither appreciated in the 
camp nor at home ; and shortly afterwards, Marcus 
Minueius Rufus, Master of the Horse, was raised 
to an equal share in the dictatorship. During his 
fifth consulship Fabius recovered Tarentum (209 
B.C.), Avhich had long been one of Hannibal’s 
important strongholds. He died in 203 B.C.— 
Cunctator Fabius, surnamed Pictor, executed 
in 302 upon the walls of the temple of Salus the 
earliest Roman painting of which we have any 
record. His grandson, Quintus Fabius Pictor, 
was the first writer of a Roman history in prose. 

Fable^ as defined by Dr Johnson in his Life of 
Gay, is, ‘ in its genuine state, a narrative in which 
beings irrational, and sometimes inanimate — arhores 
loquuntur, non tantum ferae — are, for the purpose 
of moral instruction, feigned to act and speak with 
human interests and passions.’ It is thus almost 
synonymous with the apologue, and closely allied 
to the allegory and the parable, but it need not be 
at all probable in its incidents, its essential motive 
being merely a moral or didactic end effected by any 
means, while its composition is due to more or less 
conscious literary art. In earlier times the name 
was frequently used as synonymous with myth, but 
this sense was dropped when a deeper insight into 
the mental condition of primitive man had revealed 
how small a factor conscious fiction Avas in the 
making of so composite a product as the mytho- 
logy of a people. It is usual again to differentiate 
the parable irom the fable as especially conveying 
spiritual truths, and not transgressing possibility 
and the actual order of nature ; out, leavmg out of 
sight the special examples in the New Testament, 
it is impossible to make so sharp a distinction 
betAveen moral and religions truths. In the earlier 
stages of the history of eve^ people the human 
intellect has employed itself in rudimentary meta- 
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physical speculations, and hence a host of myths 
have arisen everywhere of themselves to account 
for natural phenomena, the origin of man, and the 
like, which in many cases have been preserved. 
These myths are of course quite innocent of moral," 
and. indeed, in the hopeless confusion of a com- 
posite mythology, are usually strangely inconsistent 
with considerations of morality, being suivivals of 
an irrational state of mind to which they seemed 
natural enough. Side by side with this process 
in the mind of many peoples, a rudimentary liter- 
ary faculty early began to exercise itself, giving rise 
to" real fables. One large class, indeed the most 
important, whether from the point of view of quality 
or of quantity, takes the form of fables about 
beasts, with whom primitive man has no difficulty 
in feeling a sense of affinity. These again develop 
with progressive culture and a growing moral sense 
into the didactic apologue, and thus reach the 
class of fables proper, as being essentially due to 
conscious literary art. These, unlike the myths 
that have grown spontaneously as an attempt to 
find concrete expression for those ideas and impres- 
sions about the relations between man and the 
physical world that lie at the basis of religion, lend 
themselves early to transmission, and have actually, 
as we shall see, travelled round the world. The 
folklore of even the rudest people contains many 
complex elements, but it is only as culture begins 
to advance that we find the beginning of the literary 
fable proper, although it remains true that a large 
number of the folk-tales are more or less perfect 
fables. While this is true, it is no less so that it is 
merely in half-civilised communities that the fable 
attains its greatest perfection. We find the moral 
apologues so dear to the oriental mind ranging in 
a thousand forms, from the scriptural example of 
Jotham to the elaborate and involved examples 
in the Arabian Nights, 

The old French Fabliaux have little in common 
with fables beyond a name of similar origin, being 
short tales in verse, essentially satirical, or rather 
representing human things under the light of a 
ludicrous or only half-serious mockery. Of the 
genuine fables of medieval times the greater number 
were associated with the name of 5]sop, whom it 
is usual for classical scholars to place in the 6th 
century B.C. Certainly his name occurs frequently 
in classical literature as that of a fabulist, but the 
so-called u®sopic fables that have come down to us 
are far from being Greek in character, to any great 
extent at least. The collection formed by Planudes 
of Constantinople in the first half of the 14th 
century has much in common with the metrical 
Greek fables of Babrius, who lived most likely in the 
1st century B.O., and again with the Latin fables of 
Phsedrus, a freedman of Augustus, because the 
ultimate source of many fables of these and other 
fabulists was the same — the Buddhist birth-stories 
and other Indian tales, which had long before been 
gradually finding their way westwards through 
Amb or still more obscure channels. Many of our 
Greek fables are substantially identical with the 
Buddhist Jatakas, and can be explained on no 
theory but that of simple transmission, often within 
even historical times. This much at least is certain, 
that a considerable part of the .^Esopic fable reached 
the Greeks from the East, however obscure our 
knowledge of the methods of transmission may yet 
be. The medieval examples of the fable follow 
closely the two Latin versions (1) of Avianus, 
comprising fables in distiehs, rendered at a later 
period into prose, and almost all borrowed f^om the 
immediate Greek originals bearing the name of 
.^sop; and (2) to a still greater extent a prose 
version of the fables of Phsedrus, represented 
in the prolo^e as a translation into Xatin of 
the Greek fables of ^Esop by a certain Emperor 


Komulus for his son Tiberinus. The Latin Emnulm 
was enlarged about the 11th century by a number 
of fables of quite a different character, hearing in 
the highest degree the stamp of the middle ages, 
and often of Christianity ( as in that of the wolf 
who learns to read), coming in great part from 
India, by way of Byzantium, most frequently badly 
told, usually very obscure, hut often original, well 
invented, and of a very popular character, as in 
that of the cat that has put on a stole in order to 
baptise a rat which wishes to remain a Pagan. 
The collection as thus increased originated with- 
out doubt in England, and at an early date was 
rendered in English, and associated without reason 
with the name of Alfred. It was from this lost 
English version that it was translated, in the reign 
of Henry II., W Marie de France, into elegant hut 
somewhat dry French verses. She gave her work the 
name of Isopet, the title of all medieval collections 
of fables, itself really a mere familiar diminutive 
of the name of .Esop, fco whom all apologues were 
always attributed. About the same time Walter 
the Englishman, or Gualteriis Anglicus (piohably) 
rendered into Latin distiehs the first three books 
of Bomulus, comprising fifty-eight fables, to which 
he added two stories, one from an unknown source, 
the other borrowed from the Disciplina Clericahs 
of Petrus Alphonsus, a 12th-century converted 
Jew, whose work is a book of moral instruction, 
filled with stories of Arab (and ultimately Indian) 
origin. According to custom, Walter’s collection 
of fables ( Hem ysoii’s chief source ) was connected 
with the name of Esop ; its pretentious style brought 
it great success, and we have extant two verse trans- 
lations of the 13th and 14th centuries, the Isopet de 
Lyons and the Isopet IL de Paris — ^the last called 
also the Isopet-Avionnef, because the translation of 
Esop therein follows that of Avianus. Another 
redaction, by Alexander Neckam (12th century), 
in Latin distiehs, was twice translated into verse in 
the Isopet de Chartres and the Isopet I. de Paris. 
Of these translations the most interesting, because 
the freest, is the Isopet de Lyons; all alike abound 
in misconstructions, to which the obscure language 
of their models lent itself too easily, and from which 
the rhymers extricate themselves as best they can. 

Besides these special collections of fables, the best 
and most origin^ examples, whether in French or 
Latin, are often to be found in the works of the 
moralists, the preachers, and even the historians, as, 
for example, in the Eidts du Menestrel de Eeims 
(1260), a collection of semi-popular and current 
hearsay traditions, having for its point of departure 
the first Crusade, and loosely connected with the 
Holy Land, France, England, and Flanders. From 
the 12th century there were often inserted in 
sermons Exenwla, or short tales, sometimes edify- 
ing in themselves, sometimes having the character 
of parables or even merry stories, from which the 
preacher at the end extoAed a moral. These were 
stories merely Christianised for the ends of edifica- 
tion, and were very frequently nothing more or less 
than time-honoured fables. The collection in French 
by the English Franciscan Nicole Bozon (13tli 
century) is particularly rich in such fables told in a 
lively and popiriar manner. Side by side with these 
fables transmitted by the clergy there circulated 
among the people many beast-fables, which, like 
the primitive examples of African and other savage 
peoples, are destitute of any moral aim, but unlike 
these are due to conscious literary art in depending 
mainly upon a sympathetic and humorous observa- 
tion of certain animals, whose adventures conform 
to their supposed character and their known habits. 
A great many of these stories have for their theme 
the struggles between the wolf, the stronger, and 
the fox, the more cunning, which ends always in 
the former being worsted. The great innovation 



FABLIAUX 


.^45 


which developed out of these a kind of heast-eiiic 
was the individualising of the hei oes and giving to 
them proper names ; the figures with whidi we aie 
concerned are no longer a wolf and a fox, hut Isen- 
grim and Kaganhard, with tlieii wives Kichild and 
Hersind (later Isengiin, Benard, liicheut, Hersent). 
Aiound these piincipal peisonages the action centies, 
and beside them vve find a crowd of secondai-y 
actors : Noble the lion, Grimbert the badger, Belin 
the ram, Chanteclair the cock, Couaid the hare, 
Tibert the cat, and Bernard the ass, who throughout 
preserve their characteis and play consistent parts. 
This ingenious and artistic transformation may 
have originated in the north of France about the 
11th century, but quickly spread over western 
Europe in Latin, Geiman, and Flemish veisions, 
and, both fioin the intrinsic inteiest of the theme, 
and its adaptability to satirical purposes, as w ell as 
its admirable artistic treatment, exercised a poAver- 
ftil influence over the poxmlar imagination from the 
dark ages to the age of Goethe. 

The puie fable of medieval times followed closely 
its venerable oiiginals, as we find them still in our 
Panchataniraj Hitopadesa, and KaldahwaDimnah; 
but oui modern examples have little beyond what 
is external in common with these, for the fable 
has long ceased to be a natural form for literary 
expression in prose or verse. The fables of Piior, 
Moore, and Gay are 'lively and often graceful 
poems, but they have usurped a name to which 
they leally possess no claim. Nor are Dry den’s 
so-called Fables fables at all, however effective as 
poems they may be. Quite different is the case 
of the great master of fabulists, the inimitable La 
Fontaine, who possessed one merit rarer even than 
his exquisite blending of humour and pathos and 
his matchless perfection of form, in that ‘ infantine 
familiar clasp of things divine’ in which lies hid 
the real essence of the fable. No successor has 
discovered the secret of that exquisite naivete on 
which depends his charm, although the imitators 
of this new foim in literature have been countless 
in number. Gellert’s German fables (1746) were 
among the most popular of these, and fiist attracted 
the great Lessing into imitation. The latter pub- 
lished his famous Faheln in 1759, together Avith a 
striking essay on the history and meaning of the 
fable in literature, the conclusions of which Avere 
mostly much more subtle than always sound. Of 
more recent fables the best are a few exa^les 
among the exquisite prose fairy-tales of Hans 
Christian Andersen and in the verse of Krilof : 
everywhere else the making of fables Avould appear 
to be an art that is lost without hope of recoveiy. 

See the articles .ZEsop, Bbast-pablbs, Bidpai, Fabliaux, 
Folkloee, Mytholoot, and Rbthakd ; also Max Mul- 
ler’s essay * On the Migration of Fables,' in vol. iv. (1880) 
of Ch^‘ps from a German Workshop ; W. G. Rutherford’s 
dissertation on ‘ The History of Greek Fable,’ in his edition 
of Bahrius (1883), which is good so far as it goes; but 
especially O . Keller’s ‘ TTntersuchungen liber die Geschichte 
der Griechischen Fabel,’ in the J ah/rhucher fur classische 
Phzlologie (1861-67); Hervieux, Zes Fobbvlistes Latins 
dephbis le Sikile d' Auguste jus<pu^db lafim. dAi Moyen Age 
( 1893 et seg.) ; the admirable chapter by Gaston Paris, in 
La lAttirature Frangaise au Moyen Ige ( 1888 ) ; and 
Plessow, FaheMichtung in Englamd ( ‘ Palaestra,’ hi, 1906 ). 

Fabliaux, a group of over a hundred composi- 
tions peculiar to the literature of France, consisting 
of metrical tales, usually satirical in quality, Aviitten 
in octosyllabic couplets, the epoch of the production 
of which covers about a century and a half. The 
oldest preserved appears to be Richetvt ( about 1156 ) ; 
the greater number belong to the end of the 12th 
and the commencement of the 13tli century ; the 
most modem are those of Jean de Condd and of 
Watriquet, at the beginning of the 14th century. 
Society and literature then underAvent a consider- 
191 


able change, and henceforward fabliaux proper 
disappear, being represented during the IStli 
century on one side by the prose tale, on the other 
by the farce, whence spiung in the fullness ot time 
the modem novel and the comedy. Many of the 
French ibyraed stoiies of the 12th and 13th 
centuries reappeai later in the literature of other 
peoples, chiefly in Italy and England. It is certain 
that Boccaccio and Qhaucer, for example, liave 
sometimes imitated the French fabliaux, but this 
need not have been necessarily the case, as these 
stories ciiculated fieely orally over all Europe, not 
to speak of their admission into sermons and books 
of edification, 

Undoubtedly most of the stories Avere of oriental 
and especially Indian oiigm, many bearing dis- 
tinctly the imprint of Buddhism, which has ever 
favoiued the method of teaching by parable. 
These stories leached Europe by two main 
channels : from Byzantium, wmich received them 
fiom Syria or from Persia, whence they had been 
carried direct from India ; and secondly, fiom the 
Arabs. The Arab importation took place at tAVO 
widely different points : in Spain, largely by the 
mediation of the Jews ; and in Syria, at the time of 
the Crusades. In Spain the transmission Avas 
mainly literary ( through such media as the Dis- 
cijplma Clericahs) ; in the East, on the contrary, 
the Crusaders, Avho lived in intimate contact Avith 
the Mussulman population, received many stories 
orally. Some of these being of Buddhistic origin 
Avere already moral and ascetic in character, and 
therefore easily Chiistianised ; others, undei cover 
of the final mpral, related adventures that were 
dubious enough, but Avhich Avere remembered while 
the tedious and not always relevant moral Avas 
forgotten ; while others again were retained and 
transmitted simply for their wit. The fabliaux 
Avere, however, without exception, strangers to those 
great collections transmitted entire from one lan- 
guage to another ; they spring from oral transmis- 
sion and not from books. A few even are due to 
the native invention of tbeir authors. 

Their most general characteristic is their humor- 
ous and comic quality, too often involved in 
obscenity, and not infrequently falling into the 
most vapid platitude. Many of them are satirical, 
girding especially at certain classes, as villeins 
and clerics, who are made the heroes of amorous 
adventures, now happy, now unhappy. A few 
aie concerned with religion, and these are incon- 
gruous and irreverent enough. The fabliaux were 
not written for women, no doubt being usually 
recited by the jongleurs when the women had 
left the room; hence women are usually pre- 
sented in the most unfavourable colours, whether 
as abandoned in character, or merely as peeAUsh and 
jealous. They abound in gross sallies, the aim of 
AA’-hich was but a moment’s laugh; yet many are 
sweet little stories, very well told, and usually 
very moral or ver;^ sentimental. All have the 
gieat merit of painting the real life of their time ; 
not at all of set purpose, but Avithout effort they 
enable us to penetrate into the hearths of nobles, 
clergy, citizens, or peasants, and they speak to us 
in the familiar tongue of diverse classes of society 
in France about seven centuries ago. Their 
authors are seldom known. One or two names 
are Huon le Boi, author of Vair Palefroi ; Jean 
Bedel, author of Barat et Hairnet; Gautier le 
Long ; Jacques de Baisieu ; Henri d’Andeli ; Buste- 
heuf; Garin; Jean le Galois d’Aubepiene, author 
of La Bourse pleine de sens ; and Jean de Cond6. 

See Moutaiglon and Raynaud, Becueil girUraZ et com'‘ 
plet des Fabliaux des XXIP et XIF® JSikles (6 vols. 
1872-90) ; Gaston Paris, Les Conies orientaux dans la 
Litt4i'atu7’e Frangaise du Moyen Jjge (1877), and La 
XMWature Frcmgaise cm Moyen Age (1888) ; B4dier, 
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Les Fabliaux (1S93); Petit de JuUeville, LztUmtwre 
Frangaise (vol. u. 1896). 

Fabre, FERDmAND (1830-98), born afc Beda- 
rieux, gained Sainte-Beuve’s approval by Les 
Courbezon^ followed by Mon Oncle (JUesUn, UAhhi 
TigranZi and other novels. 

Fabre, Francois Xavier Pascal (1766-1837), 
born at Montpellier, was a pupil of David, painted 
portraits at Florence, anti diiected a school at 
Montpellier. He was believed to have privately 
mairied the Duchess of Albany, widow of Prince 
Charles Edward Stewart. 

Fabre, Jean Henri (1823-1915), born at St 
L6ons, Aveyron, was a schoolmaster and professor 
at colleges in Ajaccio and Avignon, and gave him- 
self to close and imaginative observation of insects. 
His books, including many series of Souvenirs 
entomoloqigmsj have been much read and trans- 
lated. See his Life by Legros (Eng. trans. 1921), 
and Bicknell ( 1923). There is another Life by his 
brother, the Abb6 Augustin Fabre (trans. 1921). 

Fabre, Marie Joseph Victorin (1785-1831), 
born in Ardeche, was a famous poet in his life- 
time, but was soon forgotten. 

Fabre d’Eglantine, Philippe FRANgors 
Nazaire (1755-91), an actor and dramatist, and 
a zealous revolutionist, was executed with his 
friends Desmoulins and Danton. 

Fabretti, Rapfaele (1618-1700), bom at 
U rhino in 1618, became papal treasurer, chancellor 
to the papal embassy at Madrid, keeper of the 
papal archives, and wrote on the aqueducts of 
Borne, on the column of Trajan, and on ancient 
inscriptions. 

Fabriano, at the eastern base of the Apen- 
nines, 41 miless SW. of Ancona, has a cathedral 
and paper and parchment manufactories, and was 
the seat of the Fabriano school of painting j 
pop. 25,000. 

Fabriano, Gentile da (1370-1450), was 
born at Fabriano. His fiisb teacher in art was, 
according to one account, Allegretto de Nuzio, 
according bo another, Fra Angelico. His eailiest 
work was perhaps the decoration of a chapel for 
Pandolfo Malatesta at Brescia. In 1423 he painted 
one of his best extant pictures, an ‘Adoiation of 
the Kings, ^ for the church of the Holy Trinity in 
Florence. Notable is also a Madonna with Saints 
(now in the Berlin Museum). A picture of the 
naval engagement between the fleet of Venice and 
that of the Emperor Barbarossa, painted for the 
Venetian seriate, was destroyed by the fire at the 
ducal palace in 1574 Pope Martin V. employed 
Fabriano, who had a childlike love of splendour 
and rich ornamentation, in adorning the church 
of St John Lateran with frescoes from the life of 
John the Baptist. 

Fabricius, or Fabrizio, Girolamo, commonly ’ 
called of Acquapendente, from the place of his 
birth, near Orvieto, a celebrated anatomist and 
surgeon, was born in 1537. He was the son of 
humble parents, who notwithstanding their poverty 
sent him to the university of Padua, where he 
studied anatomy and surgery under Fallopius. On 
the death of the latter in 1562 Fahricius was 
appointed to the vacant professorship, a post which 
^ continued to hold for nearly half a century. 
Harvey, the discoverer of the circulation of the 
pupils. Fahricius died at 
Padua, *,lst May 1619. He was a laborious 
investigator, treated the eye, the larynx, the ear, 
the intetinal canal, the development of the foetus, 
and his chief claim to remembrance — discovered 
the valves of the veins in 1574. See his Opera 
Chirurgiea ( 1617 ).— David FabrioiuS ( 1564-1603), 
was a pastor at Resterhaave and at Osteel in 


East Friesland, and discovered several new stars. 
—His son, Joannes (1587-1615), was a doctor 
of medicine, famous in astronomy as having dis- 
covered the spots on the sun (1610) and the sun’s 
revolution. — J OANNES Albertus Fabricius ( 1668- 
1738), bibliographer, was bom at Leipzig, studied 
theology and philology there, but spent most of 
his life as teacher and rector in a gymnasium at 
Hambuig. He may be legarded as the modem 
foundei of the history of classical literature and 
bibliography in virtue of his BthhotUeca Latina 
(3 vols. 1697), Bibliotheca Grceca ( 14 vols. 1705-28), 
Bibliotheca Latina Medice et Injimce Mtatis (5 vols. 
1734-36), Bibliograpliia Antiquaria (1713), and 
Bibliotheca Ecclesiastica (1718). See the mono- 
graph by Reimarus ( 1737 ). — Johannes Christian 
Fabricius, entomologist, was born at Tondein in 
Sleswick, 7th January 1745, and died at Kiel, 3d 
March 1808. At Uppsala he woiked under Lin- 
naeus, and in 1775 he was appointed to the chair of 
natural history at Kiel. His classification of in- 
sects, based upon the structuie of the mouth, is 
expounded in his Sy sterna Entomologice (1775), 
Genera Insector urn (1776), Philosophia Entomo- 
logica (1778), Mantissa Insectorum (1787), and 
Entomologia Systematica (1792). 

Fabroiii9 Angelo, biographical wiiter, was 
born at Marradi in Tuscany, 26th September 
1732, educated at Faeiiza and Rome, and in 1773 
appointed tutor to the sons of Leopold, Giand- 
duke of Tuscany. He died 22d September 1803. 
His Vitre Italoriim JOoctrhia Excellentium ( 20 vols. 
1778-1805) contains quite a treasure of informa- 
tion; while his Laurent u Mcdicei Vita (2 vols. 
1784) and Vita Magni Cosmi Medicei (2 vols. 1788- 
89) were reckoned model biographies. 

Fabyan^ Robert, an English chronicler under 
Henry vIL, was descended from an Essex family, 
and followed his father’s trade as a clothier in 
London, where he was sheriff in 1493, and seems 
to have died in 1513. Three years later was 
printed by Pynson the first edition of his history, 
7'he New Chromcles of England and France. It 
begms with the arrival of Brutus, and comes down 
to the battle of Bosworth, reacMi^ in its second 
edition (1533) the death of Henry VII. From the 
accession of Richard I. it takes the form of a London 
chronicle, and indeed the >vhole work has little 
value save for some points in the histoiy of the 
city. The best edition is that by Ellis ( 1811 ). 

Facade (Fr.), the exterior front or face of a 
building. This term, although frequently restricted 
to classic architecture, may be applied to the front 
elevation of a building in any style. It is, how- 
ever, generally used with reference to buildings of 
some magnitude and pretensions ; thus, we speak 
of the front of a house, and the fa 9 ade of a palace. 
The back elevation of an important building is 
called the rear fagade, and a side elevation the 
lateral facade. The sides of a court or cortile are 
also called fa 9 ades, and are distinguished as north, 
south, &c. facades. 

Facciolati, Jacopo, lexicogi-apher, was born 
in 1682 at Toneglia, near Padua, and educated in 
the religious seminary at Padua, where he subse- 
quently became professor of Theology and rector. 
He held at the same time the chair of Logic in the 
university. Facciolati directed his ^ attention 
chiefly to the revival of the study of ancient litei*a- 
ture, and brought out (1715-19) a new edition of 
the Lexicon Undecim Idnguarum or the Calepine 
Lexicon. In this work ne was assisted by his 
pupil and brother-professor, Egidio Forcellini 
(1688-1768), to whom *is mainly owing the con- 
ception of a totally new Latin dictionary. This 
Facciolati continued till his death on 27th August 
1769, and it finally appeared in 1771 (new ed, by 
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De Vit, Prato, 1858-87 ; Fng. ed, 2 vols. 1826). 
Facciolati’s Latin epistles and orations are remaik- 
able for the Ciceronian purity and elegance of their 
style, and his remarks on Cicero’s writings for their 
solidity, clearness, and taste. See Lives by Ferrari 
(1799) and Gennari (1818). 

Facial Angle. See Skull. 

Facility* in the legal terminology of Scotland, 
is a condition of mental weakness short of idiocy, 
but such as makes a person easily imposed upon, 
and easily persuaded to do deeds to his own pre- 
judice. The remedy is Interdiction, which may 
be granted by the Court of Session of its own 
motion, or at the instance of the heir or next of 
kin of the facile person. This is judicial inter- 
diction. When a person conscious of mental 
infirmity places himself under the contiol of 
trustees, the case is one of voluntaiy interdiction. 
This interdiction generally takes the form of a 
bond granted by the facile person to the persons* 
therein named, who are called the interdictors. 
The object of interdiction is to prevent the facile 
person from granting deeds to his own prejudice, 
and after it has taken j)lace he cannot contract 
without the consent of his interdictors. Even 
without interdiction the deeds of a facile person, 
if to his prejudice, may be set aside if there be 
proof of his having been circumvented or imposed 
on. There is no corresponding term in English 
law. 

Fac-Simile factum simile^ ‘made like’), 
an exact copy, as of handwriting. See Copying. 

Factor* in its most general sense, is the term 
applied to any one who is employed to do business 
for another. In its most frequent use the name 
is applied to an Agent (q.v.) employed to sell goods 
consigned to him % his principal. His remunera- 
tion is called factorage or commission, and such an 
agent a commission-agent or consignee. A broker 
is also an agent of this kind, rewarded by a com- 
mission ; but a factor difiPers from a broker in this, 
that a factor may buy and sell in his own name, 
and has the possession and apparent ownership of 
the goods consigned, and a lien over them. A 
factor is not entitled to delegate his powers, 
although he may employ a third person in any 
ministerial capacity which he cannot himself fulfil. 
The duty of a factor is to procure intelligence of 
the markets at his residence, of the course of 
exchange, and of the price of goods and the prob- 
ability of a rise or fall; and to account to his 
principal for his transactions. A factor may pledge 
the goods of his principal for advances made upon 
the principal’s account, or for the duties on the 
goods, but not for advances made upon the factor’s 
account. The Factors Acts, the earliest of which 
was passed in the reign of George IV. , enact that 
under certain circumstances factors having goods 
in their possession, or having possession of bills 
of lading, dock warrants, and similar documents 
referring to goods, shall be deemed owners of such 
goods, to the effect of giving validity to contracts 
with persons dealing hand, fide on the faith of that 
ownership. Facto^ may be revoked, and falls by 
the death of the principal. The appointment of a 
new factor to do the same act implies revocation 
of the old factory. These general principles are 
common to both English and Scots law. In Scot- 
land, however, the term is rarely used in that sense, 
and there are special uses not known in England 
— e.g. as applied to an agent managing heritable 
estates for another, letting farms, mrawing rents, 
and the like, in which sense it is nearly synony- 
mous with the English steward. In Scotland, too, 
the class of factors appointed by the courts for the 
management of the estates of persons under some 
incapacity, where the English courts appoint 


receivers or trustees, has increased so largely in 
recent times as to call into existence a whole 
department of law dealing with their powers and 
duties. Such are called Judicial Factors. 

Factor* in Mathematics. The numbers 6 and 
4 multiplied together make 24 ; hence 6 and 4 are 
called factors of the product 24. All numbers 
except prime numbers are products of two or more 
factors ; thus, 10 = 2 x 5 ; 12 = 3 x 4, or 2 x 6, or 
2x2x3. Every product can be divided by any of 
its factors without remainder ; a factor, therefore, is 
often called a divisor, or measure. 2, 3, 4, 6, 8, 12 
are all factors or divisors of 24. Numbers that 
have no factor or divisor above unity, such as 2, 3, 
5, 7, 11, ... 23, &c., are called prime numbers. 
See Numbers (Theory of). 

Factory and Workshop Acts#— The first 
germs of factory legislation in Great Britain are to 
be found in the attempts made to remedy the evils 
attendant on the employment of childien, and, in 
particular, of pauper children in cotton-milhs and 
factories. In the later years of the 18th cen- 
tury thousands of pauper children, in order to 
save the cost of their maintenance, weie brought 
from their parishes and apprenticed in factories. 
Apprenticeship had always been regarded not 
merely as a peiiod of service, but as a period of 
training ; but the children apprenticed in the early 
factories were without opportunities of instruction. 
Moreovei, the conditions under which they lived 
and worked were so demoralising as to be injuiious 
to the community. In 1784 the Lancashire magis- 
trates, influenced mainly by consideiatioris of public 
health, passed a resolution that in future they 
would not allow ‘ indentures of parish apprentices 
whereby they shall be bound to owners of cotton- 
mills and other works in which children are obliged 
to woik in the night or more than ten hours in 
the day. ’ This resolution is noteworthy as being 
the earliest attempt of any public body to limit the 
hours of children’s labour. The condition of parish 
apprentices in factories also attracted the attention 
of parliament, for these pauper children were, in a 
true sense, wards of the state. In 1802 an act, 
which bore the title ‘ Health and Morals of 
Apprentices Act,* restricted the working hours for 
apprentices to twelve hours a day, and contained 
provisions for the cleansing and ventilation of 
cotton-mills and other factories, and for the cloth- 
ing and education of apprentices employed therein. 
Nothing was done for the protection of factory 
children who were not parish apprentices till 1819, 
in which year an act, applying to cotton-mills only, 
prohibited the employment of children under nine 
years of age, and limited the working hours of 
children under sixteen years of age to twelve hours 
a day, exclusive of meal-times. By Lord Althorp’s 
Act of 1833 the piohibition of the employment of 
children under nine years of age was extended to 
the textile trades generally, and a distinction, as 
regards hours of work, was made for the first time 
between children under thirteen years of age and 
‘ young persons ’ from thirteen to eighteen years of 
age. The time of work for children under thirteen 
years of age was limited to nine hours, and for 
young persons to twelve hours. But the main im- 
portance of this act lay in its provisions for the 
creation of a staff of inspectors responsible to a 
central authority. The previous statutes had been 
rendered almost nugatory by the lack of adminis- 
trative machinery for their enforcement ; but the 
Act of 1833 was from the first vigorously enforced 
by inspectors, who were unaffected by local influ- 
ences. Thenceforth, too, these inspectors rendered 
valuable service by^ collecting information which 
guided public opinion and prepared the way for 
subsequent legislation. The Act of 1844 is notable 
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iu that it extended to adult women the same pro- 
tection as had been provided for young persons, 
and introduced regulations for safety and the 
fencing of machinery. By the Act of 1847 the 
vvoiking hours of young persons and women were 
reduced to ten. The fact, however, that the act 
set no limits to the working day within which the 
ten hours might he worked opened the way to 
evasion In particular, the adoption of systems 
of working in relays rendered it difficult for the 
inspectois to detect overtime employment. The 
risk of evasion by working in relays was brought 
to an end by the Acts of 1850 and 1853, which 
established for all protected persons a nornial work- 
ing day of ten and a half hours, extending from 
6 am. to 6 P.M., with an allowance of an hour and 
a half for meals. The legal working day was thus 
made to coincide with the legal period of employ- 
ment, allowance being made for meal -times. Up 
to this point the legislation had applied only to 
textile industries and a few others allied to them. 
But henceforth a movement set in for an extension 
of the principles of regulation to industries outwith ; 
the textile gioup, and by acts passed in 1864 and 
1867 certain non-textile factories and workshops 
were brought within the spheie of state control. 
In 1875 the law as to factories and workshops had 
to be sought for in no fewer than nineteen statutes, 
and the varying statutory regulations applicable 
to different work-places and to different classes of 
workers created confusion. In that year the whole 
subject was considered by a Royal Commission, 
whose report, issued in 1876, led to the Factory and 
Workshop Act, 1878, which consolidated the law 
and removed many anomalies. Soon after the 
passing of this act further extensions of the law 
were found necessary. A series of acts made new 
and increasingly stringent provision for protecting 
the health ana safety of persons employed in 
dangerous trades. In 1891 the age at which chil- 
dren might lawfully be employed was raised to 
eleven years. So numerous were the extensions 
and changes effected by the successive amending 
acts, that it became necessary again to consolidate 
the law on the subject. This was done by the 
Factory and Workshop Act, 1901 (1 Edw. VII. 
chap. 22 ). This act, with the extensions and altera- 
tions effected by subsequent statutes, forms the 
existing law, which now constitutes a great system 
of industrial control exercised by the state in the 
interests of the community. 

The changes made in the law since the Act of 
1901 have been in the direction of extending the 
operation of state control and rendering it more 
effective. The Notice of Accidents Act, 1906, has 
substituted a more strinqent set of provisions as to 
the notification of accidents in factories and work- 
sliops. By the Factory and Workshop Act, 1907, 
laundries carried on by way of trade, or for the pur- 
pose of gain, or as auxiliary to another business, 
or incidentally to the purposes of a public institu- 
tion, were brought under the general law applicable 
to non-textile factories and workshops, special 
regulations being made as to hours of work, sanita- 
tion, and ventilation. The Act of 1911 gave power 
to the Secretary of State to make regulations as to 
humidity and ventilation in cotton-cloth factories, 
and, in exercise of this power, elaborate regulations 
were issued in 1912. The volume of special orders 
and regulations for other dangerous trades, issued 
under the Act of 1901, has been constantly increas- 
ing. The Shops Act, 1912, which re-enacted and 
amended earlier acts, has provided for shop-assist- 
ants a system of protection as regards conditions and 
hours of employment similar in kind to that pro- 
vided under the Factory Acts for workers in factories 
and workshops. The growing sense of public respon- 
sibility in regard to children has led to further 


restrictions upon the employment of children, i.e. 
persons under fourteen years of age, imposed by 
the Employment of Childien Act, 1903, and tlie 
Employment of Women, Young Persons and 
Children Act, 1920. The Education Acts of 1918 
and 1921, extending the age for compulsory 
attendance at elementary schools, have also in 
effect laised the age at which children may be 
employed — it being expressly enacted by sect. 14 
of the Act of 1918, which came into operation on 
1st July 1922, that no child of school age shall 
be employed in any factory or workshop to 
which the Factory and Workshop Acts, 1901 to 
1911, apply. 

The Factory and Workshop Acts apply primal ily 
to ‘factories’ and ‘woikshops.’ Speaking gener- 
ally, a place where a manufacturing process is 
cariied on is a * factory ’ if mechanical powei is 
used, and a ‘ workshop ’ if mechanical power is not 
used. Some of the statutory provisions are also 
made applicable to docks, wharves, quays, and 
warehouses, to buildings in course of construction, 
and to railway lines or sidings used in connection 
with a factory or workshop. 

Factories are either textile or non-textile. Tex- 
tile industries are deemed to be more injurious to 
the health of the workers, and, accordingly, the 
regulations affecting textile factories, in paiticular 
as regards hours of labour, are more stringent than 
in non-textile factories. Thus overtime is not per- 
mitted in textile factories, but may be permitted in 
non-textile factories. Textile factories are places 
in which mechanical power is used to move or work 
machinery employed in preparing, manufacturing, 
or finishing cotton, wool, hair, silk, flax, hemp, 
jute, tow, china-grass, coconut fibre, or other like 
material, or in any process incident to the manu- 
facture of such material. Certain works, however, 
in which such material is dealt with are declared 
not to be textile factories, viz. print-woi ks, bleach- 
ing and dye works, lace warehouses, paper-mills, 
flax scutch-mills, rope- works, and hat- works. Non- 
textile factories consist of (a) the premises men- 
tioned in Part I. of the sixth schedule of the Act 
of 1901, whether mechanical power is used or not 
— a lengthy list, including print-works, bleaching 
and dye works, earthenware-works, blast-furnaces, 
foundries, metal and india-rubber works, paper- 
mills, glass-works, tobacco-factories, bookbinding- 
works, electrical stations ; ( 6 ) the premises men- 
tioned in Part 11. of that schedule provided that 
mechanical power is used — the list including hat- 
works, rope-works, bakehouses, lace warehouses, 
shipbuilding yards, quarries, dry-cleaning, carpet- 
beating, and bottle- washing works, and now al&o, 
under sect. 1 of the Act of 1907, laundries ; and (c) all 
premises in which any manual labour is exercised 
by way of trade or for purposes of gain in a manu- 
facturing process, provided that mechanical power 
is used in aid of the manufacturing process there 
carried on. ‘ Domestic factories ’ — that is, piivate 
houses or rooms which, though used as dwellings, 
are, by reason of the work carried on there, fac- 
tories, in which no mechanical power is used and 
the only persons employed are members of the same 
family dwelling there — are subject to special regu- 
lations and exemptions as regards hours of labour, 
sanitation, ventilation, meals, holidays, accidents, 
and registration. Special regulations are also 
made for ‘tenement factoiies,' that is, buildings 
containing separate factories which aie occujjied 
by different persons and supplied with mechanical 
power from the same source. The owner of a 
tenement factory (whether or not he is one of the 
occupiers) is, instead of the occupiers of the separate 
factoiies, responsible for the cleanliness and sani- 
tary condition of the whole building, for the fencing 
of all machinery not supplied by the occupiers, and 
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for tke affixing of notices with respect to the 
einployinenb of children. 

Workshops are premises which, if mechanical 
power were used,' would be non-textile factories of 
class (6) or class (c) above mentioned, provided, in 
the case of class (c), that the employer of the 
persons working therein has the right of access or 
control. Workshops generally are subject to the 
same regulations as non-textile factories in respect 
of hours of employment. The snpei vision of the 
sanitary condition of workshops lies in the first 
instance with the local authority, not, as in 
factories, with the factory inspector ; but the 
inspector may intervene in the event of the local 
authority neglecting to perform its duties. Special 
regulations are made for four classes of work- 
shops : (1) ‘men’s workshops,’ that is, workshops 
conducted on the system of not employing any 
woman, young person, or child; (2) ^v omen’s 
workshops,’ that is, workshops conducted on the 
system of not employing either children or young 
ersons; (3) ‘domestic workshops,’ that is, private 
ouses or rooms which, by reason of the woik 
carried on there, are workshops, in which no 
mechanical power is used and the only persons 
employed are members of the same family living 
there; and (4) ‘tenement workshops,’ that is, 
premises in which, with the permission of or under 
agieement with the owner or occupier, two oi more 
persons carry on any work which would constitute 
the premises a workshop if the persons working 
there were in the employment of the owner or 
occupier. 

The statutory provisions fall into two main 
groups. The first group deals with matters affect- 
ing health and safety, such as cleanliness and 
ventilation, fencing of machinery, means of escape 
in case of fire, notice of accidents, and regulations 
for dangerous trades. These general provisions 
relating to health and safety are designed for the 
protection of all classes of workers, including adult 
men The s&cond group defines hours of employ- 
ment, makes provision for meal- times and holidays, 
and lays down special regulations as to conditions 
of work. The provisions in this group do not, 
speaking generally, apply to adult men, but are 
designed for the protection of women (i.e. females 
of eighteen years and upwards), young persons 
(i.e persons from fourteen to eighteen), and chil- 
dren {i.e. persons under fourteen). In addition 
bo the provisions falling under these two main 
groups, the acts contain important provisions 
with respect to home-work and out -workers, 
the particulars of work and wages to be fur- 
nished to piece-workers, administration and in- 
spection, and other incidental and supplementary 
matters. 

Factories and workshops must be kept clean and 
free from effluvia. They must be ventilated so as 
to render harmless, as far as piacticable, all gases, 
vapours, dust, or other impurities, generated in the 
course of the work, that may be injurious to health. 
In every room sufficient means of ventilation must 
be provided. Where the process carried on gener- 
ates dust, gas, vapour, or other impurity, which is 
inhaled by the workers to an injurious extent, an 
inspector may require a fan or other mechanical 
means of ventilation to be supplied. Provision is 
made a^inst overcrowding. A minimum space of 
250 cubic feet is required tor each person employed 
at one time in any room ; but during any period of 
overtime, and in certain other circumstances, the 
proportion is fi.xed at 400 cubic feet. A reasonable 
temperature must be maintained in each room in 
which any person is employed, floors liable to be 
web must be drained, and separate and suitable 
sanitary conveniences must be provided for workers 
of both sexes. Special regulations for the protec- 


tion of health are made in the Act of 1901 with 
respect to bakehouses and certain other classes of 
premises and industries. The Act of 1907 contains 
special provisions as to the ventilation, teinpeiatuie, 
and diainage of, and the periods of employment m, 
laundries. The Act of 1911 and the regulations 
made under that act lay down elaborate rules 
as to humidity and ventilation in cotton -cloth 
factories. 

The Police, Factories, &c., Act, 1916, pi ovules 
that a factoiy or woiksliop is not deemed to be 
kept in conformity with the acts if the occupier 
does not comply with orders of the Secretary of 
State relative to aiiaiigeinents for preparing or 
heating and baking meals, the supply of drinking- 
water, the supply of protective clotniug, ambulances 
and fiist-aid arrangements, the supply and use 
of seats in workrooms, facilities for washing, 
accommodation for clothing, and arrangements for 
supervision. 

The provisions as to safety enact that hoists, 
fly-wheels, and all dangerous machinery must be 
securely fenced ; that steam boilers aie to be main- 
tained in proper condition and examined by a 
competent person at least once in every fourteen 
months ; and that means of escape in case of fire 
shall be provided and maintained in good condition 
and free from obstruction. Restrictions are placed 
on the cleaning of machinery while in motion. A 
child must not be allowed to clean any part; of 
any machinery, or any place under any machinery 
(other than overhe^ mill-geaiing), while the 
machinery is in motion. A young person must 
not be allowed to clean any dangerous part of the 
machinery while the machinery as a whole is in 
motion, even though the actual part being cleaned 
is at rest. No prohibition is put on the cleaning 
by women of the manufacturing parts of the 
machinery ; but neither women nor young persons 
are to be allowed to clean the mill-gearing (which 
includes all shafts, wheels, and other appliances by 
which power is transmitted ) while the machinery is 
in motion. 

Accidents in a factory or workshop causing death 
or disablement for specified periods must, under the 
Notice of Accidents Act, 1906, be notified forthwith 
to the inspector of the district, and also, in some 
cases, to the certifying surgeon. The occupier 
must keep a register of all accidents of which 
notice is required to be given to an inspector. 
Dangerous trades are specially regulated by direct 
statutory provisions and by special regulations 
made by the Secretary of State. When any case 
of lead, phosphorus, arsenical, or mercurial poison- 
ing, or any case of anthrax or toxic jaundice occurs 
in a factory or workshop, the occupier must at once 
send written notice to the inspector and to the 
certifying surgeon. In any factory where lead, 
arsenic, or any other poisonous substance is used, 
suitable washing conveniences must be provided. 
Prohibitions are put on the taking of meals in 
rooms where such poisonous substances aie so used 
as to give rise to dust or fumes, and in facto lies 
and workshops, or parts thereof, in which the 
nature of the process carried on renders the taking 
of meals therein specially injurious to health. In 
a factory vdiere wet-spinning is carried on the 
employment of women, young persons, and children 
is only permitted under prescribed conditions. 
There are also direct statutory provisions pro- 
hibiting the employment of girls under sixteen 
years in the making or finishing of bricks and tiles 
(not being ornamental tiles), or the making and 
finishing of salt ; of children and young persons in 
the malang of white lead or the mercurial silvering 
of mirrors ; of children in any dry-grinding in the 
metal trade or the dipping of iucifer matches ; and 
of children and female young persons in the melting 
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or annealing of glass. In addition to these direct 
statutory provisions, power is conferred on the 
Home Secretary, when he is satisfied tiiat any 
manufacture or process is dangerous or injurious 
to health or dangerous to life or limb, either gener- 
ally or in the case of women, children, or any other 
class of persons, to certify that manufacture or 
process to be dangerous, and theieupon to make 
regulations for the safety of persons employed 
theiein. This general power has been freely exer- 
cised, and a great mass of orders and regulations 
has been issued imposing special conditions upon 
employment in trades and processes which have 
been certified to be dangerous. 

The Factoiy and Workshop Act, 1901, enacts 
that a child under the age of twelve years shall not 
be employed in a factory or workshop, and makes 
minuoe regulations as to hours of employment, 
meal -times, holidays, and overtime work for (1) 
children — ‘child’ being defined as a person who 
is under the age of fourteen years and who has 
not, being of the age of thirteen years, obtained 
an educational certificate; '(2) young persons — 

’ young person ^ being defined as a person who has 
ceased to be a child and is under the age of eighteen 
years ; and ( 3 ) women of the age of eighteen years 
and upwards. The lules as to hours and conditions 
of woik for these several classes of workers vary 
according to 'the type of factory or workshop in 
which the worker is employed. In textile factories 
overtime is not permitted to be worked by women, 
young persons, or children. In those non- textile 
factoiies and workshops in which overtime employ- 
ment of women and young persons is permitted, 
stringent conditions are imposed upon such over- 
time woik. Overtime employmenb of children is 
permitted only in specified non- textile factories and 
workshops, and is permitted there only for an 
extra period not exceeding thirty minutes in order 
to complete an incomplete process. No woman or 
gill may be employea in a factory or workshop 
within four weelcs after child-birth. No child, 
young person, or woman may be employed in a 
factory or workshop on Sunday except in the ease 
where both employer and employed are ^of the 
Jewish religion and the premises of the occupier 
have been closed during the whole of Saturday. 
The Employnient of Children Act, 1903— amended, 
as regards England and Wales, by sect. 92 of the 
Education Act, 1921, re-enacting 'sect, 13 of the 
Education Act, 1918, and, as regards Scotland, by 
sect. 16 of the Education (Scotland) Act, 1918 — 
imposes important general restrictions on the 
employment of children, and enacts that no child 
who is employed half-time under the Factory and 
Workshop Act, 1901, shall be employed in any 
other occupation. The Women, Young Persons, 
and Children Employment Act, 1920, which became 
operative on 1st January 1921, provides that no 
child under the age of fourteen years shall be 
employed in any industrial undertaking (except 
an undertaking in which only members of the same 
family are employed ). The term ‘ industrial under- 
taking,’ in this relation, is defined as including 
mines and quarries ; industries in which articles 
are manufactured, altered, cleaned, repaired, or in 
which materials are transformed ; the construction, 
maintenance, repair, or alteration of any building, 
railway, tramway, dock, road, electrical under- 
taking, gas-work, or other work of construction; 
and transport by road or rail or inland water- 
way, including the handling of goods at docks, 
wharves, and warehouses, but excluding -transport 
by hand. This act also contains provisions re- 
lating to the employment of young persons, 
i.e. persons between fourteen and eighteen, and of 
women. In particular, it provides that no young 
person or woman shall be employed at night in 


any industrial underbaking except to the extent 
to which, and in the circumstances in which, such 
employment is permitted under the convention 
adopted by a general confer ence of the International 
Labour Organisation of the League of Nations, and 
set out in a schedule to the act. 

The provisions (sects. 68-72) of the Factory and 
Workshop Act, 1901, relating ijo the education of 
children have been repealed by the Education Act, 
1918. As regards England and Wales, the extant 
statutory law with lespect to compulsory attend- 
ance at elementary schools and continuation schools 
is now embodied in the Education Act, 1921, A 
local education authority administers, under the 
general supervision of the Home Office, the law 
relating to the employment of children and young 
persons, and has wide powers of making and en- 
forcing by-laws upon this subject. Sect. 14 of the 
Education Act, 1918 — which came into operation 
on 1st July 1922 (the appointed day), and is not 
repealed by the Education Act, 1921 — enacts that 
no child within the meaning of the act shall be 
employed in any factory or workshop to which the 
Factory and Workshop Acts, 1901 to 1911, apply, 
unless lawfully so employed on the appointed day. 
The word ‘ child ’ in the act means a child of any 
age up to the age when his parents cease to be 
under an obligation to cause him to receive efficient 
elementary education or to attend school; that 
is to say, up to the end of the school term in 
which he attains the age of fourteen years, un- 
less, under sect. 46(2) of the Education Act, 1921, 
the age of fifteen years has been fixed by by- 
law. For other statutory provisions with respect 
to compulsory education and the conditions on 
which children of school age may be employed 
in factoiies and workshops or elsewhere, see 
Education. 

The occupier of a factory or workshop is directed 
to notify the inspector of such occupation ; to fix 
up in the woiks an abstract of the act and cer- 
tain other information ; and to keep a register of 
various particulars as to employment, health, and 
accidents. Lists of out- workei s must be kept in cei - 
tain trades, and work is prohibited in premises which 
are unwholesome or in which there is infectious 
disease. The occupier of a textile factory is re- 
quired to furnish particulars of the rate of wages 
applicable to the work to he done, and also pai- 
ticulars of the work to which that rate is to be 
applied, in order that piece-workers may compute 
the due amount of wages payable to them in lespect 
of their work. The Secretary of State is empowered 
to extend this requirement to non- textile factoiies 
and workshops, and this has been done by a series 
of orders. 

Inspectois, male and female, are appointed by 
the Home Secretary, and are furnished with 
certificates of their appointment, which must, if 
required, be produced on applying for admission to 
a factory or workshop^ The inspectors are author- 
ised to enter and inspect, at all reasonable times, 
by day and night, all parts of a factory or workshop ; 
to require the production of registers, certificates, 
and other documents kept in pursuance of the acts ; 
to make such examination and inquiry as may be 
necessary to ascertain whether the requirements of 
the Factory Acts and Public Health Acts are being 
complied with ; to prosecute, conduct, or defend in 
courts of justice any proceeding arising under the 
acts ; and to exercise such other powers as may be 
necessary for carrying the acts into effect. See also 
Shops Act, Teuck Acts, Public Health Acts, 
Trade Boards. 

See Annual Reports of Chief Inspector of Factoiies and 
Workshops, commencing 1878; Redgrave, Factory AcU 
(12fch ed. 1916); Abraham and Davies, Factories and 
Workshjops (6th ed. 1908); Hutchins and Harrison, 
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A History of Factory Legislation ( 1911 ) ; Mrs Sidney 
IVebb, The Case for the Factory Acts (1901); Markham, 
Factory and Shop Acts of the British Dominions. 

Faculse {h&t. J-acula^ ‘ a torch ’), brighter spots 
sometimes seen on the sun’s disc. See SuN. 

Faculty^ a name formerly applied by philoso- 
phers ( Reid, Hamilton, &c. ) to each of the primary 
or fundamental powers or functions of the mind. 
But the view on which this nomenclature was 
based is lapidly becoming o]>solete. Accoiding to 
modern psychology, the mind is a unity, and the 
so-called faculties are the different specific direc- 
tions or modes in which its energy woiks See 
Psychology. For the faculty of a" university, see 
University. 

A Grant of Faculty by the Ordinary is an order 
by the bishop of a diocese to award some privilege 
not permitted by common law. A faculty is neces- I 
sary in order to effect any important alteration in 
a ciiurch, such as the erection of a gallery or of an 
organ. Without a faculty, a person is not entitled 
to erect a monument within the walls of a church. 
— The Court of Faculties is a court established by 
Henry VIII., whereby authority is given to the 
Archbishop of Canterbury and his successois to 
grant dispensations and faculties, an authority 
formerly pertaining to the pope. The sittings of 
the court have always been hmd at Doctors’ Com- 
mons (q.v.). Of late years the court has l)een 
chiefly occupied with granting licenses to marry 
without publication of banns. See Eccl esi astic* a l 
Courts, Marriage, Dispensation. 

FjecCS, the solid excrements, the matters which 
an animal ejects from the lower end of tiie intestinal 
canal, and in gi’eater part consisting of those 
portions of food which, on passing thiough the 
alimentary canal, have been rejected as compara- 
tively wortliless in the office of nutrition. In the 
higher animals the fseces generally contain about 
tluee-fourths of their weight of water, the remain- 
ing one-fourth consisting in greater part of oiganic 
remains; in the case of the ox, sheep, and other 
herbivorous animals, of undigested woody fibre. I 
See Digestion, Manure, 

Faedy John, a Scottish painter, was born in ] 
1820 at Burley Mill, near Gatenouse-of-Fleet, Kirk- 
cudbiightshire, where his father was an engineer 
and millwright. His love of art was manifested at 
an early period, and when hardly entered on his 
teens he was in the habit of making tours tlnough 
the villages of Galloway, painting miniatures. In 

1841 he went to Edinburgh, where his talents ulti- 
mately won recognition; and he was elected an 
A.R.S.A. in 1847, an R.S.A. in 1851 (he resigned 
in 1896). He settled in Gateliouse-of-Fleet in 1880, 
and he died 22d Octobei 1902. His first popular 
pictuie was ‘The Cruel Sisteis’ (1851). Other 
works were, besides landscapes, ‘ Shakespeare and 
his Contemporaiies,’*The Cotter’s Saturday Night,’ 
and, after settling in London in 1864, ‘The^Vap- 
penschaw,’ ‘Tam o’ Shanter,’ ‘Haddon Hall of 
Old,’ ‘The Stirrup Cup,’ ‘John Andeison my Jo,’ 
and ‘ The Hiring Fair.’ 

Faed^ Thomas, R.A., brother of the preceding, 
uas born at Burley Mill, 8th June 1826, and in 

1842 began his regular art studies in Edinburgh. 
At the Trustees’ Academy he took several prizes ; 
the first picture he exhibited was a water-colour of 
an incident from the Old English Baron, Shortly 
after, he discovered his true strength in ‘ Reading 
the Bible,’ a simple subject from Scottish peasant 
life, and he was made an Associate of the Royal 
Scottish Academy in 1849, in which year he pro- 
duced an interesting work entitled ‘ Scott and his 
Friends at Abbotsford,.’ which was engraved by his 
brother James Faed. In 1852 he removed to Lon- 
don. where his ‘Mitherless Baim,’ exhibited in 1855, 


a popular and taking composition, was declared by 
some Clitics to be ‘ the picture of the season. ’ Of 
his subsequent works we need mention only ‘ Home 
and the Homeless,’ ‘The First Bieak in the Family,’ 
‘Sunday in the Backwoods,’ ‘From Dawn to Sun- 
set,’ ‘ Baith Faitlier and Mither,’ and ‘The Last o’ 
the Clan.’ Faed was made A.R.A. in 1859, R.A. 
in 1864, and an honoiary member of the Vienna 
Academy in 1875. He died in August 1900. 

Faenza, a town of Italy, 31 miles SE. of 
Bologna by rail, has an imposing cathedral, a fine 
market-place suriouncled with ai cades and adorned 
with a fountain, and numeious palaces and ecclesi- 
astical edifices. Its manufactnie of glazed and 
colouied earthenware vessels, in Italy called 
‘majolica,’ and in Fiance ‘faience,’ has declined 
in importance. Its chief industries are cotton- 
spinning, tanning, and the making of pottery, 
furnituie, and carriages Pop. 45,000. Faenza, the 
ancient Faventia, at one period a town of the Boii, 
and afterwards a mumcipinm under the Romans, 
fell under the power of the Manfredi family ; in 
1509 it was captured by Pope Julius II. 

Faeroe Islands (Dan. Foiroeime; Faeioese, 
Foroyar, ‘sheep islands’), a Danish group of 
islands, twenty-two in number, of which eighteen 
are inhabited, lying between the Shetlands and 
Iceland, 200 miles NW. of the former, in 61° 25' 
—62° 25' N; lat., and 6° 19'— 7° 40' W. long. 
Their area is 513 sq m., and their population 
(1850) 9150; (1901) 15,230; (1921) 21,364. The 
islands are the remains of a single continuous 
plateau, originally trenched by deep erosion valleys, 
which, being submerged by the sea during a sub- 
sequent era of depression of the land, became con- 
verted into fjords and sounds. Geologically they 
consist of volcanic rocks, horizontally disposed beds 



of basalt predominating. Seaward they present 
nigged precipitous cliffs, ranging in height froiir 1000 
to 2300 feet, whilst irrland they rise into flat- topped 
pyramidal mountains, which attain nraximum 
elevatrons of 2502 feet in Skellingfjeld in Stromo, 
and of 2895 feet in Slattaretind in Ostevd. The 
currents that run through the sounds are swift and 
dangerous ; storms and whirlwinds are freq^uent ; 
and the harbours and anchorages in the fjords and 
bays are not yet very secure, but, on the other 
hand, nearly always free from ice. For. though the 
climate is misty and moist, the ivinters are com- 
paratively mild! Peat and coal are used for fuel. 
'Trees there are none, owing to the storms ; timber 
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foi building i)Uii)o&e& is imported from Norway. 
Tillage is confined to the cultivation of a few vege- 
tables, and attempts, not always successful, to grow 
baile}". The principal soiiices of wealth aie slieep- 
faimiiig, wild-fowling, and fishing ; and tliepioducts 
of these, including wool, featliers, salt and dried 
fish, whale products, guano, and skins, aie the 
piiiicipal exports, sent for the most part to Deii- 
iiiaik. The largest islands are Stromo (28 miles 
long by 8 broad), Ostero, Vaago, Sando, and 
Sudeid. The capital of the gi oup is Thorshavn in 
Stiomd, with 2500 inhabitants ; the townof Kirkebo, 
on the same island, was foimerly the seat of a 
bishop. The inhabitants, of Norse descent, mixed 
with a darker element (indigenous, Irish, oi Heb- 
ridean perhaps), are simple and grave in their 
manners, and iridustiious in their habits. They 
speak an Old Norse dialect, though modern Danish 
is the language of law-courts, chuiches, and schools. 
They belong to the Lutheran Church. Since 1854 
tlie islanders have enjoyed a certain amount of 
self-government. The elected Lagting elects a 
representative to the Danish Landsting, and the 
people elect a representative to the Folketing. 
From tlie time of their first colonisation in the 9th 
century the Faeroe Islands belonged to Norway 
down to 1380, in which year they passed to Den- 
mark. The natives possess a number of ancient 
epical ballads (/cvcet^i), the most important group 
being the Sj^T^ar Kvce6iy or songs of Siguid 
(ed. with grammar, glossary, &c. by Max Vogler, 
i. Paderborn, 1877). The chief names in the native 
literature are Svabo (1746-1824); N. Mohi (1742- 
90) ; J. H. Schioter ( 1771-1851 ), the first to devote 
much attention to tlie prose literature — some of the 
folk-stones he collected are to be found in Anti- 
quarisJc Tidskrift ( 1849-51 ) ; the patriotic Poul 
Nolso (1766-1809), whose Vogelliea is the most, 
popular modern poem in the Faeroe dialect ; and* 
Venzel Ulrik Hammei*&haimb, editor of Fmroiske 
Kvmder 

There is a graiumnr(1854) by Hamraershaimb, who also 
translated into modern dialect the so-called Fc^reyinga- 
saga. See Hammershaimb and Jacobsen’s Fc&t'^sk Antho- 
logi (Copenhagen, 1891) ; Je.iffreson’s The Faeroe Islands 
(1898); Annandale’s The Faroes and Icdand (1905); 
The Botany of the Faeroes, by Warming and others (trans. 
1909); French works by Leclercq (1883) and Labonne 
(1888). 


Fagging^, a usage in the great public schools 
of England, in virtue of which the senior hoys are 
authorised to exact a variety of services from the 
junior hoys. A lower form boy has certain duties 
to perform to all the upper form boys, as in stop- 
ping the balls for them when practising cricket— and 
others which he owes to a special master, such 
as stoking his fire and carr3ing his messages, of 
a more or less private kind. The risk of capri- 
cious exercise of the senior boys’ privileges in 
harassing or humiliating the juniors is sufficiently 
obvious ; hnt, on the other hand, the system is said 
hy its defenders to make boys handy, helpful, and 
docile, while taking the nonsense out of bump- 
tious lads. And the argniment chiefly relied on in 
its favour is that the^ relation thus established 
between seniors and juniors prevents bullying. 
The origin of the usage, which is prominent in 
tales of school-life, such as Tom Brown's School- 
days, is sought for in the necessity felt in gi-eat 
boarding-schools for a scheme of definite relations 
amongst the hoys, so as to secure definite rights 
and immimities during the time when they are not 
in tlie teacher’s presence. A similar usage, called 
Fcnnalism, sprang up in the German universities 
in the 17th century ; and the freedoms taken, under 
the name of hazing, hy sophomore and senior 
students with freshmen in the American colleges 
is somewhat analogous. 


Faggot-votes, votes manufactured, chiefly for 
county elections, by the nominal sale of property, 
under moitgage or otherwise, so as to qualify the 
holder to vote. The extension of the county 
franchise left faggot -votes piactically no longer 
woith the trouble of procuring. The term faggot 
described formerly a peison who was hired to till 
up anothei’s place at the mustei of a regiment, or 
to conceal a deficiency in its strength. 

Fagotto. See Bassoon 

FagUCt, ilMiLE, Fiench critic and man of 
letteis, was boin at La Koche Sur Yon, 17th 
Deceinbei 1847, and educated at the Ecole Noimale 
in Paris. He taught at La Ptochelle and Boideaux, 
and fiom 1890 was professor of liteiature at the 
Sorbonne. In 1900 he was elected to the Acadeniie. 
He died 7th June 1916. He wiote a histoiy of 
Fiench literature and numerous monographs, besides 
di*amatic criticisms 


Fahlnn. See Falun. 

Fahrenheit, Gabeiel Daniel, the improver 
of the thermometer and barometer, was born at 
Danzig, 14th May 1686 He was originally 
destined for a commercial career, but lie early 
abandoned trade for natural philosophy, and, after 
travelling through Germany and England, settled 
in Holland. About 1714 he conceived the idea 
of using quicksilver instead of spirits of wine 
in the consti notion of theimometers, by means of 
which the accuracy of the instrument was very 
much improved. For his deteimination of his zero, 
freezing-point, &c , see Theemombtee. He fixed 
his fieezing-point at 32“ to avoid negative measure- 
ments. In 1724 Fahrenheit was elected a Fellow 
of the Royal Society of London ; and the Fhilo- 
sopMcal Transactions of that year contain several 
papers by him on points in natural pliilosophy. He 
died 16th September 1736. 


Fd-bsien, a Chinese Buddhist monk and tra- 
vellei of the beginning of the 5th centuiy A.D., 
made a pilgrimage from Si-ngan-fu by the Gobi 
Desert, Ilhotan, and Hindu Kush, to India, where 
he spent many years in visiting the scenes of the 
Buddha’s life, and thence to Ceylon, where he 
copied manuscripts. His book was translated bv 
Giles (1877 ; revised 1923). 

Faidberbe, Louis L^:on Ci^sae, French 
general, was bom at Lille on 3d June 1818. His 
apprenticeship as a soldier was passed in Algiers 
and Guadeloupe. His activity as a seasoned 
soldier connects him with the history of the French 
colony of Senegal, and with the Franco-German 
war of 1870-71. Proceeding to Senegal in 1852, 
he became two years later governor of the colony, 
and in that capacity not only reduced to complete 
submission several more or less tributary tribes, 
but also extended the frontiers of the colony hy 
the subjugation of the Moorish Trarza in 1858, 
and of the country of Cayor in 1861. Under the 
dictatorship of Gambetta, Faidherhe was summoned 
to France in December 1870, and given command of 
the army of the North. After successfully with- 
standing Manteuffel’s attack near the river Hallue, 
23d December, he was severely beaten near St 
Quentin on 19Lh January 1'871. After the con- 
clusion of peace, he was despatched by the French 
government to Upper Egypt to study the monu- 
ments. He died at Pans, 28th September 1889 
Faidherhe published useful books on the languages, 
geography, and archaeology of norihern Africa, 
chief amongst which are two collections of 
Niimidian Inscriptions (1870-72), Anthropology 
of Algiers (1874), flpigraphie Phinicienne (1873), 
Le Soudan Francais (1884), a work on Sinigal 
(1889), and tieatises on the Poul Language 
(1875) and the Berber Language (1877). His 
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Canipcig7ie de VArmie d%i Nord appeared at Paris 
in 1871. 

Faience, or Fayence. See Faenza. 

Faineants Rois (taken to mean the ‘Do- 
nothing Kings,’ faineant is really faignant, 

‘sluggard,’ participle of Old French faindre, ‘to 
shirk,’ ‘ to feign ’ ), the sarcastic designation of the 
later Merovingian sovereigns of France, under 
whom the famous Mayors of the Palace leally 
go veined the country. The first of the series was 
Thieriy III , nominally monarch of Burgundy, 
Neustiia, and Austria (i.e. Austrasia); the others 
weie Clovis III., Childebert III., Dagobert III., 
Ohilperic II., Thieriy IV., and Childeric III. The 
last of these was dethroned in 730 by Pepin le Bref 
Mayor of the Palace, who caused himself to be 
formally proclaimed king. Louis V., the last of 
the Cailovingians, and a descendant of Pepin le 
Bref, also received the epithet of Fmntant. 

Fainting^, or Syncope (Gr.), is a condition in 
which, owing to a sudden mental or bodily impres- 
sion, the circulation of blood is temporarily arrested 
or very much diminished in force and volume, the 
respiration and the functions of the nervous system 
being likewise suspended. The indications of faint- 
ing to a bystander are chiefly a sudden pallor, 
accompanied by loss of power over the limbs, with 
disappearance of the pulse and movements of 
respiration ; the eyes are commonly half-o’pen or 
closed, the countenance bloodless, but quite at 
rest, and not indicative of suffering or disturbance : 
the flaccid, motionless condition of all the limbs 
also tends to distinguish simple fainting from 
epilepsy and the other diseases attended with 
spasm; whilst the vanishing of the colour and 
the suppression of the pulse make a marked 
distinction between fainting and Catalepsy (q.v.) 
and pther forms of Hysteria (q.v.); with wnich 
disorders, however, fainting may in some cases 
be associated. Minor degrees of fainting, where 
there is no more than a feeling of faintness and 
a little pallor, are also common. The mode and 
oiigin or fainting and the study of its phenomena 
alike lead to the conclusion that it is primarily an 
impression upon the nervous system, very much of 
the same nature as the Collapse, or shock of a 
severe bodUy’ injury; this reacts, in the first 
mstance, on the heart, and through the circulation 
on all the other functions of the body. Fainting 
may end in death, if too prolonged, or if associated 
with disease of the internal organs, and especially 
of the heart. See Heart (Diseases of the). 
Ordinarily, a person who faints from mental 
emotion, a hot and close atmosphere, or other 
transient cause, is readily restored by being laid 
on the hack with the head low, and allowed 
plenty of cool, fresh air. If the patient is or 
can easily be placed in a sitting posture, he is 
often still more quickly brought round by making 
him bend forward with the head between the knees. 
The woist possible treatment is to raise him or 
hold him up, the course nevertheless instinctively 
adopted by almost every one. Any tight articles 
of dress should be loosened, and a stream of cold 
air, or a little cold water, should be directed to 
the face and neck, so as to arouse the respiiato^ 
movements. It is desirable, also, to apply ammonia 
or aromatic vinegar to the nostrils; but a moie 
eflective way of exciting the respiration is to com- 
press the ribs and allow them to expand again, 
60 as to imitate the natural movement. A Tittle 
alcohol or sal volatile should he administered if 
the patient can swallow. Care should be taken to 
ascertain that there is no obstruction in the throat 
■or air-passages, as suffocation from mechanical 
causes nas been mistaken for fainting, and the real 
origin of the mischief overlooked, with fatal con- 


sequences. For some time after coming out of the 
faint, the person should remain recumbent and 
quiet till the heart’s action is fully restored. 
Faioum* See Fayum. 

Fair. See Fairs. 

Fairbairn, Andrew Martin (1839-1912), 
was born at Inverkeithing, studied at Edinburgh 
University, and after the requisite theological 
training became pastor of an Evangelical Union 
church at Bathgate, from which he obtained leave 
of absence to pui&ue his studies in Germany. 
After Ins return he preached in Aberdeen until 
his able theological writings earned him in 1878 
the piincipalship of the Aiiedale Congiegatioiial 
College at Bradford, In the same year lie 
was made D-D. by his own univeisity, and in 
1881-83 he was Muir lecturer there on coinpaia- 
tive religions. His brilliant and learned essays in 
the Contemporary Bevievj early attracted attention, 
and his Studies in the Philosophy of Religion and 
History ( 1876 ), Studies in the Life of Christ ( 1880 ), 
Christianity in the First and Nineteenth Centimes 
( 1883), The City of God ( 1883 ), Religion in History 
and in the Lip of To-day (1844), The Place of 
Christ in Modern Theology (1893), Catholicism^ 
Roman and Anglican (1899), and The Philosophy 
of the Christian Religion ( 1902 ) secured him a 
place amongst leading theologians. In 1888-1909 
he was principal of Mansfield College (Consie- 
gatioiialist) at Oxford. See Life by W. B. Selbie 
(1914). 

Fairbairii, Sir William, engineer, was born 
at Kelso, 19th February 1789. He was apprenticed 
( 1804) to an engine- wright in a colliery at North 
Siiields, where he studied mathematics, and made 
acquaintance with George Stephenson. In Man- 
chester ( 1817 ) he took a lead in making iron boats ; 
and his works at Millwall, London (1835-49), 
turned out hundreds of vessels. For the Menai 
tubular bridge ( Robert Stephenson’s idea) Fairbairn 
invented the rectangular tube ultimately adopted 
(see Bridge) ; and he erected a thousand bridges 
upon this principle. He aided Joule and Thomson 
(Loid Kelvin) in 1851 in investigations, and guided 
the experiments of the government committee 
(1861-65) on the use of iron for defensive purposes. 
A chevalier of the Legion of Honour, he was 
created a baronet in 1869. He died at Moor Park, 
Surrey, 18th August 1874. See his Autobiography 
(1877). 

Fairfax, Edward, the translator of Tasso’s 
Jerusalem Delivered^ was a son (perhaps a natural 
son ) of Sir Thomas Fairfax of Denton, in Yorkshire. 
The year of his birth is not known, hut is believed 
to have been about 1580. His 1 if e was spent quietly, 
in literary pursuits, at Fewston, near Otley, where 
he died in Jan. 1635. His translation or Oerusa 
lemme Liber ata (1600; new ed. 1890) was dedi- 
cated to Queen Elizabeth. For poetical beauty and 
freedom it has been the theme of universal praise. 
Dryden ranked Fairfax with Spenser as a master 
of English, and Waller said that he derived from 
him the harmony of his numbers. Hallam, much 
less enthusiastic, says that it lacks the grace of the 
original, though not wanting in ^irit and vigoui. 
Fairfax also wrote a Discourse of Witchcraft { 1621 ), 
describing how two of his own daughters were be- 
witched. It was published by Monckton Milues 
in the Miscellanies of the Fhilobiblon Society 
(1858^9). 

Fairfax, Thomas, Lord, generally known as 
Sir Thomas Fairfax, parliamentary general, 

5ie son of Ferdinando, Lord Fairfax, and was 
born January 17, 1612, at Denton, Yorkshire. 
He studied at St John’s College, Cambridge, 
and from 1629 served as a volunteer in Holland, 
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under Lord Vere, whose fourth daughter, Anne, he 
married (1637) shortly after his return to England. 
On the outbreak of the Civil War in 1642 Fairfax 
espoused the cause of the Parliament, and was 
appointed general of horse under his father, who 
commanded the parliamentary forces in the north. 
He distinguished himself so much by his valour, 
prudence, and energy, especially at Marston Moor 
(1644), where he was wounded, that in 1645, when 
the Earl of Essex resigned the office of general of 
the parliamentary forces, Fairfax was appointed to 
the supreme command j hut the real ruling genius 
of the army Avas Cromwell, who had risen to be 
lieutenant-general. In June 1650, on Fairfax’s 
refusal to march against the Scots, who had pro- 
claimed Charles II. king, Cromwell was appointed 
commander-in-chief in his stead. Fairfax now 
withdrew into private life. After the death of 
Cromwell he laboured for the restoiation of the 
king, and gathered troops to assist General Monk 
against Lambert. He was appointed head of the 
commission despatched to the Hague in 1660 to 
arrange for the return of Charles 11. He died at 
Nunappleton, Yorkshire, 12th November 1671. 
Fairfax wrote several works, prose and poetic, 
including two memoirs on the Civil War. See his 
Correspondence (4 vols. 1848-49), and a Life by 
C. R. Markham (1870). 

Fairfordf a village of Gloucestershire, 9 miles 
E. of Cirencester, and 26 WSW. of Oxford. Its fine 
Perpendicular church, built by John Tame in the 
15th century, is famous for its splendid seiies 
of twenty-eight stained-glass windows, often erro- 
neously attributed to Albert Durer, but really of 
Flemish workmanship. Keble was a native. ‘ See 
the Rev. J. G. Joyce, The Fairford Windows (fol. 
1872). 

Fair Head, or Benmore, a precipitous pro- 
montory of the north coast of Antrim, Ireland, 
opposite Rathlin Isle, Avhich is 4 miles to the NW. 
It rises 636 feet above the sea, and consists of Car- 
boniferous strata, overlaid by greenstone columns, 
20 to 30 feet thick, and 280 to ^0 feet high. 

Fairies, Elves, supernatural beings, generally 
of human form but diminutive size, a belief in 
whom has been among the superstitions of the 
greater portion of the European nations. The 
word e{/^is from the Anglo-Saxon mlf, which corre- 
sponds to the Danish alf, the Icelandic dlfr, and 
the German alp ; but the Germans adopted in the 
17th century elfe, from the English for the 

same idea. Fairy is properly enchantment, or the 
realm of fairy spirits, fay being originally the 
name of the sprites themselves. Fay (Low Lat. 
fata, ‘fairy;’ Fr. fU) is from Lat. fatum, ‘fate,’ 
and once meant the goddess of destiny. From the 
Old French/ae ( comes/ame, ‘enchantment;’ 
whence fairy. The Celtic fees or fairies are 
undoubtedly relics of those matres and matrorm 
which appear on Gallo-Roman inscriptions as 
objects of popular belief. After the transfusion of 
the Teutonic and southern nations the northern 
elves (which were originally of two kinds— the 
light elves, or elves proper, and the dark elves, 
or dwarfs) became mixed up with their Celtic 
kindred, the fairies, in inextricable confusion. 

Tracing back the antecedent history of this wide- 
spread belief, various fanciful theories have been 
suggested to explain its origin and growth ; most 
of which cannot oe accepted as satisfactory. But, 
like many other survivals of superstition, it is 
probably to be connected with the mythological 
conceptions of the Greeks and Romans ; some folk- 
lorists referring the fairy to the Parcse or Fates of 
primitive times, who were supposed to rule the 
destiny of man. The long pccupation of Gaul by 
the Romans familiarised its natives with their 


mythological conceptions of nymphs and fauns , and 
indeed these closely resemble in many particulais 
the famous fays of the medieval romances. Again, 
the native Gauls themselves had a large pantheon 
of topical divinities, and doubtless these became 
fused with the other traditional figures, Avhether 
due to creative imagination or to more or less 
direct transmission, and thus helped to create the 
composite product forming the fairydom of our 
folklore, which through such literary mediums as 
the work of Straparola and the Pentamerone of 
Basil has exercised a profound influence upon 
western Europe. Fairies in literature have re- 
ceived the most different treatment : thus, Boiardo’s, 
Ariosto’s, and Spenser’s fairies are mere diminutive 
men, with all the ordinary human emotions, while 
in the Oberon and Titania of Shakespeare’s Mid- 
summer Night's Dream, and in the fairies that 
touched the imaginations of Ben Jonson, Herrick, 
Drayton, and even the youthful Milton, we find 
that the aerial and supernatural quality is the 
piedominant feature in the characterisation. Al- 
together they are more romantic and inteiesting 
figures, and at the same time in their other-worldly 
conception are more real to the human imagina- 
tion. 

Comparatively modem fairy legends tell us hoAv 
these little beings preside at the birth of man; 
and we know how at the birth of Ogier le 
Danois six fairies attend, five of whom give 
good gifts. In those parts of the world where 
there are mountains, mists, dangerous morasses, 
cataracts, and stormy oceans, ^1 supeistibions, 
being a belief in supernatuial agencies, aie 
naturally exaggerated, and, from the dangers to 
which the people are liable from the agencies they 
deem supernatural, the belief takes deep loot in 
their minds. Accordingly, in flat and well- 
cultivated countries like England, the fairy 
superstition is simple and homely, connecting 
itself with matters of domestic routine, such as 
the sweeping of the dwelling-house, the skimming 
of the milk, the preseivation of the butter, 
and the like, numerous allusions to which aie 
found in Shakespeare. In Scandinavia and the 
Highlands the fairy people are connected with 
storms and convulsions, betray people to their 
death, fly away with them into the infinite 
cloud-land, or lead them through endless caverns 
within the earth. It has been observed as a 
further distinction that the fairies of the German 
or Teutonic tribes are more harsh, fierce, uncomely, 
or deformed than those of the Celtic nations, 
which have a tendency rather to the aerial and the 
graceful. Still the amount of common character- 
istics in the superstition throughout Europe is 
enormous. Its peculiarities have been found so* 
much more emphatically displayed in Scandinavia 
than elsewhere as to have suggested the earlier 
and less philosophical view that modern fairy- 
dom is merely a remnant of the old mythology 
of the northern nations, communicated by them to 
a greater or less extent in all the countries over 
wMch their vikings carried their ravages. 

There is a further distinction between the 
fairies of poetic and heroic literature and those 
of popular belief— the former being princes and 

E rincesses of chivali^, only distinguished from 
uman beings by their superhuman superiority in 
all the qualities which elicited respect in the 
age of chivalry ; while those of popular belief are 
small in stature, sometimes decrepit, and endowed 
with dispositions generally more allied to malignity 
than magnanimity. In Ireland and the High- 
lands they have been spoken of as a wandering 
remnant of the fallen angels, and in the west of 
England the pixies are the souls of infants who 
died before they were baptised. Sometimes they 
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are supposed to be human beings, metamorphosed 
or disembodied, and this form of the superstition 
has made fairyland a place of purgation for those 
whose sins have condemned them to it. The 
analogy is carried out in the belief that the services 
of the living can extricate the souls so situated ; 
but it is rather through dexterity and courage than 
pure piety that the feat is achieved, and the 
rescues from fairyland form some of the most wild 
and exciting of the elfin nairatives— as, for instance, 
the exquisite ballad of Tamlane, The only dark 
cloud that obscures the brightness of fairydom is 
the periodical necessity of paying a teind to hell — 
a necessity which casts unexpected light upon the 
radical affinities of the fairies, in spite of all the 
seeming gaiety and happiness of their wm Id. Hence 
their desire for kidnapping human children, in 
order to pay with them tire inevitable tribute. 
Again, they do not possess spiritual souls like men 
and women, and consequently have no immortality 
of existence — this notion formas the heart of the 
most exquisite of artistic fairy-tales, the Uridine of 
Fouque. 

There is still another broad distinction into fairies 
that dwell in the upper air and fairies that dwell 
within the bowels of the earth, while a third class 
frequent the waters. The Scandinavians called the 
fairy inhabitants of the air white elves, those of 
the earth black. Whatever was genial, light, 
playful, and benevolent in the superstition mus- 
tered round the former ; the latter did all the work 
that was dark, cruel, and rapacious. Naturally 
enough, the black or subterranean kind frequented 
mining districts, where they might be seen ex- 
tracting the ore for themselves, and thus un- 
wittin^j leading the miner to rich veins of metal. 
They might be seen in an occasional peep through 
an aperture of a hill in their underground retreats, 
in chambers supported on jasper columns, where 
they were stowrng away their ample stores of gold 
and silver. Some of the most exciting tales about 
the German Jcohold, and the Irish leprechaun, who 
was a creature of the same kind, are founded on 
the efforts of adventurous mortals to get possession 
of their riches. There exists a legend, occuning in 
nearly identical teinis in several countries, wMch 
connects some piece of valuable plate belonging 
to a church with the underground fairies. The 
story of the hoin of Oldenburg is a type of these 
narratives. Pictures represent it as a beautiful 
drinking-vessel, in the shape of a horn, exquisitely 
decorated with the finest fanciful silver-work, in 
the style contemporary with the richest Gothic 
architecture. The legend is that one day Otho of 
Oldenburg, being exhausted with hunting, and 
very thirsty, exclaimed, ‘ 0 God, would that I had 
a cool drink ! ’ Thereupon there appeared before 
him, as if coming out of the rock, a lovely maiden, 
who offered him a drink in the fairy-horn. He 
made off with it, and saved himself from evil conse- 
quences by bestowing it on the church. Hence 
these relics are generally in churches ; but one of 
them is still in the possession of an English family, 
and, as their prosperity was traditionally believed 
to depend on retaining it, it was called the ‘ Luck 
of Effen HaU.’ 

Puck and the pixies belong to the same class of 
beings. Of the elf-folks of Scandinavia, the male 
is old and ill-favoured, but the evil element in the 
elf- woman or elf-maid consists in her beauty, which 
renders her perilous to romantic and lovelorn 
youths, whom she beguiles either with her own 
charms or by assuming the aspect of their mistress. 
To our own literature belongs one beautiful story of 
this character— the ancient tale of the love between 
‘ True Thomas * and the Queen of Fairyland, which 
the genius of some nameless maker has woven into 
imperishable verse. A common feature, boHi here 


and elsewhere, in the stories of fairy- wmnien who 
assume human form and give their love to men, is 
a restriction of some nature which must not be 
broken. All mermaids, lamias, and the like are 
pbject to some such conditions. Thus, Melusine 
is once a week again a serpent from the waist 
downwards, and when her hu^and breaks her one 
condition and surprises her at her bath, she 
becomes a water-spiite again. 

In Ireland, and also in the Border country of 
Scotland, the fairy superstition has been incor- 
poiated into innumerable poetic legends and mystic 
tiaditions. T. Crofton Croker, in his Fairij Legends 
and Traditions of the South of Ireland ( 3 vols. 1828 ), 
presents a full and amusing account of the Irish 
fairies or elves, which he describes as " a few inches 
high, airy, and almost transparent in body; so 
delicate in their form that a clew- drop, when they 
chance to dance on it, trembles indeed, but never 
breaks. Both sexes are of extraordinary beauty, 
and mortal beings cannot be compared with them.’ 
They do not live alone, or in pairs, but always in 
large societies, and are governed by a queen. ' The 
same author adds : ‘ Tliey are invisible to man, 
particularly in the daytime, and, as they can be 
present and hear what is said, the peasantry never 
speak of them but with caution ancl respect, term- 
ing them the good people, or Mends. They have 
their dwellings in clefts of rocks, caves, and ancient 
tumuli. Eveiy part within is decorated in the most 
splendid and magnificent manner; and the pleasing 
music which sometimes issues from thence in the 
night has delighted those who have been so for- 
tunate as to hear it.’ There are Irish faiiies, how- 
ever, of more special character. Among these are the 
hamhee, or female spirit who watches a particular 
family ; the leprechaun or cluricaun, an elf of evil 
disposition, who usually appears as a wrinkled old 
man, and has a knowledge of hidden treasure ; and 
the pooka, a spirit of diabolical disposition, who 
sometimes appearing as an eagle or a black hoi^e 
huiries the person he gets possession of to destnic- 
tion. Of similar varieties are the Scottish elve^> : 
the brownie, or domestic spirit nearly correspond- 
ing to the Banshee j and the kelpie, a kind of 
water-horse, not unlike the Pooka, and in foim 
somewhat analogous to the being sung by Leyden 
in his charming ballad, ‘The Gout of Keeldar’ 
{Minstrelsy of the Scottish Border ) : 

‘ Brown dwarf, that o’er the muirland •strays. 

Thy name to Keeldar tell ' ’ 

‘ The Brown Man of the mmrs, who stays 
Beneath the heather-bell.* 

Fairies cannot be seen by mortal eyes with 
impunity — ^it is the main part of Falstams terror 
when he sees his assailants : ‘ They are fairies ; he 
that ^eaks to them shall die’ {Merry Wtves, V. 
V.). But the greatest risk that mortals run from 
the denizens of fairyland is that already alluded 
to, of having their children stolen from the cradle, 
and a changeling substituted who bears a resem- 
blance to the stolen infant, but is an ugly little 
creature and never thrives. On this theft of a 
maid, who is carried to fairyland, but in the course 
of time returns to her parents, James Hogg founded 
his fine ballad of ‘ Kilmeny’ {Queen's Warn). 

Besides being embalmed in imaginative litera- 
tui’e, the fairy has a perpetual memorial in the 
small, exquisitely shaped arrow-heads found so 
abundantly in northern countries, where they were 
long known as elf-arrows, or bolts with which the 
more malignant fairies sometimes slew or injured 
cattle ^.nd human bemgs ; thus, when a poor man’s 
cow or heifer was suddenly affected with some 
deadly and incomprehensible illness, it was said to 
be ‘ elf-shot.’ 

See especially Keightley’s Ferny MytMogy (1850), and 
the articles Dbmonoloot, and FoiBXOBB ; also Kitson’s 
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Fairy Tales (1831); Halliwell’s Fairy Mythology of A 
Midsmtumr N%gMs Bream (1845) ; Schreiber, JD^e Feen 
tfh Europa (1842); Maury, Les F4es du Moyen Age 
(1843); Grimm's Deutsche Mythologie (1835; trans. 
1879-88); Wirt Sikes, British GoUms (1879); Hart- 
land, Science of Fairy Tales (1891); Evens Wentz, The 
Fairy Faith in Celtic Goimtries (1912) ; Floris Delattre, 
English Fairy Poetry (1912) ; also the collections of fairy 
tales of Grimm, Ctofton Croker, Von Hahn, J. E. Caiiip- 
bell, Dasent, Ralston, &c. 

Fair Isle, a solitary Shetland island, 24 miles 
SSW. of Sumbargh Head. It is 3 miles long by 2 
broad, and 3 s(^. ra. in area, with high rocky cliffs 
and promontories, risii^ in the Sheep Craig to a 
height of 480 feet. The men are fishers ; the 
women knit. At Stromceiler Creek was wrecked, 
in 1588, a ship of the Spanish Armada, commanded 
by Don Juan Ldpez de Medina. He escaped with 
a few of his crew ; and from these shipwrecked 
Spaniards the natives of Fair Isle are said to have 
acquired their art of knitting parti-coloured woollen 
articles. 

Fairs (Fr. /oirg, from Lat. /erice, ‘holidays’), 

t reat periodical markets, some of which are chiefly 
evoted to one kind of merchandise, while others, 
of a wider scope, afford opportunity for most of the 
sales and purchases of a district. Fairs have long 
been regularly held in most parts of Europe and in 
many parts of Asia ; but, as they belong rather to 
a state of things which is passing away than to 
modem civiHsation, they have not been established 
or have not acquired the same importance in 
America. In Italy, towards the close of the 5th 
century, we first find authentic accounts of fairs 
^ecially designed as marts for commerce, and in 
Greece it has been suggested that at the celebrated 
Greek games trade was no entirely subordinate 
object. Thus, Cicero tells us that as early as the 
age of Pythagoras large numbers of people attended 
the religious games for the purpose of trading ; and 
we know how at Delphi and other places a fair was 
held almost every year. In modem Europe they 
appear to have been associated with the church 
festivals, which were found to afford convenient 
opportunities for commercial transactions, the 
concourse of people being such as took place 
upon no other occasion. This origin of fairs is 
commemorated in their German name Messe — i.e. 
‘mass ’ ( compare the for ‘ mass,’ in such words 
as Lammas, Martinmas, &c.) Soiie festivals, 
from circumstances of place and season, speedily 
acquired a much greater commercial importance 
than others, and began, therefore, to b» frequented 
by buyers and sellers even from remote parts of the 
world. When the ordinary means of iommunica- 
tion between countries and opportunities for the 
exchange of commodities were very limited, fairs 
were of great use. Princes and the magistrates of 
free cities found it to their advantage to encourage 
them, and many privileges were granted, which m 
some places still survive. Courts of summary 
jurisdiction — commonly called in English ‘pie- 
powder’ (Fr. ^ed poudr6), from the dusty feet of 
the suitors — ^were established distiuct from the 
ordimiy courts of the county or city, for the de- 
termination of questions which might arise during 
the fair. In connection with all this the practice 
was necessarily adopted of publicly proclaiming 
the commencement and duration of the fail, and 
this still subsists where scarcely any other vestige 
remains of the old privileges of fairs. 

In western Europe the goods exposed for sale at 
fairs are chiefly those in respect of which ^ there 
is a frequent change of fashion. While in* some 
parts of the Continent persons of all ranks still wait 
(or did lately) for the great yearly fairs to make 
their principal purchases of clothing and of manu- 
factured articles of all kinds, such things as com. 


wine, spirits, tea, coffee, sugar, tobacco, oil, &c. 
are seldom seen in them. It is otherwise, however, 
in places on the outskirts of civilisation; and 
almost all the produce of great provinces is sold, 
and all that their inhabitants require is bought* 
at such fairs as those of Kiakhta and Nijni- 
Novgorod. In France much of the European com- 
merce of the middle ages was transacted at the 
famous fairs of Champagne and Brie, where the 
merchants of Italy, Spain, and France congregated. 
The British fairs really of much use at the present 
day are those at which horses and live-stock are 
exposed for sale, and even these have greatly 
decayed in importance : of these some held on the 
borders of the Scottish Highlands and elsewhere in 
Scotland were wont to be frequented by buyer's and 
sellers from all parts of the kingdom. Such are the 
fair's or trysts, as they are called, at Falkirk, 
Doune, &c. At other great yearly fairs in the 
south of Scotland lambs are sold ; and fairs chiefly 
for the sale of the annual produce of pastoial 
districts are common in almost all parts of the 
world 

Of the three annual fairs at Leipzig the most 
important are the Easter and Michaelmas fairs, 
each of which lasts three weeks. The chief articles 
sold are leather, cloth, and furs. The Leipzig 
Book-fair is a fair in name only, being really an 
occasion for the settlement of accounts among 
booksellers and publishers ; it occurs at the time of 
the Easter fair. Next to the Leipzig fairs those of 
Frankfoit-on-the-Main are the most important in 
Germany. The great fairs of Lyons and Beaucaire in 
France, of Frankfort-on- the-Main and Frankfort-on- 
the-Oder in Germany, of Budapest and Debreczen 
in Hungary, of Sinigaglia, Alessandria, and Ber 
garno in Italy, and of Nijni-Novgorod (q v.) in 
Russia are, or were, among the most important in 
Europe ; the last, which attracted representatives 
from all parts of Russia, occupying a site com- 
prising 7 sq^. miles. The fairs of Tanta in Lower 
Egypt, of Kiakhta and Irbit in Siberia, of Mecca 
in Arabia, and of Hurdwar in Western India are 
also of very great importance. That of Kiakhta 
is a sort of barber-market, where formerly almost 
all the commercial transactions between Russia 
and China took place. The fairs in Britain have 
latterly sunk for the most part to insignificance, 
and in many instances have entirely disappeared. 
They weie gatherings adapted to a compara- 
tively backward state of society, when the pro- 
vincial stores of goods were few, and the means 
of communication defective. The prevalence of 
good roads, populous towns with dealers in miscel- 
laneous wares, and improved methods of transport 
have superseded the necessity for the ordinary 
class of fairs, and in consequence they have 
in some oases degenerated into mere scenes of 
merriment. Such were Bartholomew Fair (q.v.), 
Greenwich Fair, Glasgow Fail*, and Donnybrook 
Fair, near Dublin ; all either extinct or nearly so. 
The boisterous merriments at these fairs were of 
old the devices employed as likely to attract a great 
concourse of people ; hence each fair had its sport 
or drollery — ^fooft)all, wrestling, yawning, cudgel- 
playing, throwing at cocks, sack-races, flying 
dragons, grinning through horse-collars, mock- 
giauts, monstrous fishes, soaped pigs, smoking- 
matches, eating hot hasty-pudding, whistling, 
wheelbarrow races. At Stourbridge Fair, one of 
the most important in the kingdom, an excellent 
proclamation was issued in 1548 by the university 
of Cambridge in ‘crying the fair,’ containing among 
other ‘ comaunds ’ tnis clause : ‘ No brewer sell into 
the fayer ... a barrell of good ale above tuo shill- 
ings — ^no long ale, no red ale, no sopye ale, but 
good and hafiome for man’s body, under ye payne 
of forf ey tnre. ’ It has been remarked that fairs were 
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established for the most part on the frontiers of 
the kingdom, or on the marches of ancient pro- 
vinces ; or at the foot of high mountains, at the 
beginning or end of the snow-season, which for 
months shuts up the inhabitants in their valleys ; 
or in the neighbourhood of famous cathedrals oi 
churches frequented by flocks of pilgrims ; or in the 
middle of rich pastures, A fair at Christ’s Kirk, 
in Aberdeenshire, held in May, when the nights 
are very short, began at sunset, and ended an hour 
after sunrise: it was called ‘Sleepy Market.’ In 
America the word fair is used rather for what 
would in England be called an industrial exhibi- 
tion, bazaar, or ‘fancy fair.’ See Cornelius Wal- 
ford’s Fairs^ Past and Present ( 1883). 

Fair Trade. See Free Trade, Protection. 

Fairy Rings are spots or circles in pastures, 
which are either more bare than the rest of the 
field, or more green and luxuriant. Frequently a 
bale ring appears, like a footpath, with gieeu 
grass in the centre, and the circle which the ling 
foims, or of which it might form a part, is ofren 
some yards in diameter. Apart from supernatural 
hjrpotheses, it was sometimes imagined that they 
might be the efiect of lightning. Dr Witheiing 
appears to have been the first, in 1796, to ascribe 
them to the growth of fungi; and they are now 
known to be due to the outwardly spreading growth 
of the perennial subterranean mycelium of various 
fungi, ^iefly species of Agaricus, even the Common 
Mushroom \A. campesirts) showing a tendency to 
grow in the same manner. The spot where the 
agaric has already grown is unfitted for its con- 
tinued nourishment, and the mycelium (spawn) 
extends outwards to new soil, the fungus exhaust- 
ing the soil to which it extends for the immediate 
nourishment of grass, but enriching it afterwards 
by the highly stimulating products of its own decay. 
Fairy rings of large size sometimes occupy the 
same situation for many years. The circle is 
almost always imperfect, some accidental obstacle 
having broken the completeness of the expanding 
ring or mycelium. 

Faisaly king of Iraq, was born at Taif in 1885, 
a younger son of Husein, afterwards king of the 
Hejaz. In his youth he lived in Constantinople, 
took part in the revolutionary movement, and 
returned with his father to Mecca in 1908. He 
served against the Idrisi, and sat in the Turkish 
parliament, but in 1915 became a leader in the 
Arab nationalist movement. In the Great War 
he organised rebellion, and with an army accom- 
panied the British to Damascus, where he set up 
an administration. He attended the 'Peace Con- 
ference, and in 1920 was proclaimed king of Syria 
by the National Congress, but the French expelled 
him by force of arms. Next year, recommended 
by Britain, he was elected king of Iraq. 

Faitli is used by theologians in various senses. 
It is sometimes taken to denote the mere assent of 
the understanding to a set of facts or of proposi- 
tions set before it; but it k more peculiany used 
to express the living reception by the heart of the 
‘truth as it is in Christ.’ Some divines have enu- 
merated no fewer than four kinds of faith: (1) 
The faith of miracles, or that immediate pereua- 
sion of the almighty presence and power of their 
Master, which enabled the early Christians to 
work miracles — a persuasion, apparently, which 
might exist and issue in astonishing results 
without being associated with moral excellence. 

‘ Though I have all faith,’ says St Paul, ‘ so that I 
could remove mountains, and have not charity, 
I am nothing.’ (2) Historical faith, or the assent 
of the understanding to truth, the evidence of 
which is irresistible, such as we have described 
above. (3) Partial or temporary faith, such as our 


Lord implies in his exposition of the parable of the 
Sower, and as appeared to animate those who, after 
having followed after Christ, turned back and 
walked no more with him; and (4) Saving faith, 
or the persuasion of Christian truth wrought in the 
heart by the Holy Sphit. 

These distinctions are rather theological refine- 
ments than anything else ; the proper and charac- 
teristic meaning of the term faith m Scripture has 
little to do with any of them except the last. 
‘Faith,’ says the waiter of the Epistle to the 
Hebrews, ‘ is the substance of things hoped for, the 
evidence of things not seen. ’ It is a vision, quality, 
or capacity of soul whereby spiritual truth is 
apprehended, and spiritual lue engendered. The 
distant is brought near by it, and substantially 
appropriated; ^e unseen is felt to be a reality. 
Faith is the organ by which the soul passes beyond 
the present and the visible to the eternal and the 
invisible. Still more characteristically, perhaps, 
faith is the living affection which binds the Chris- 
tian to Christ as a Saviour. 

Faith, in the distinctively Christian sense, can 
only exist by the operation of God’s Holy Spirit. 

I ‘ For by grace are ye saved, through faith ; and that 
not of yourselves ; it is the gift of God.’ Orthodox 
divines neatly insist on the necessity of this opera- 
tion of the Spirit of God, yet not so as to exclude 
the active co-operation of man. The Pelagian and 
Antinomian extremes respectively throw out — the 
former the divine, the latter the human element. 
Orthodoxy combines the two, attributing to God 
the effective agency, but to man a real and volun- 
tary concurrence. For the theological contro- 
versies connected with faith, reference must be 
made to the theological treatises of the different 
communions. 

FailillfoU, Emily (1835-95), bom at Headley 
Bectoiy, Surrey, eaily became inteiested in the 
condition of working- women, and in 1860 founded 
in London a printing establishment where women 
were employed as compositors. She was appointed 
piiiiter and publisher in ordinary to the queen. 
In 1863 she started the Victoria Magazine, in which 
the claims of women to remunerative emplc^nient 
weie set forth ; and in 1868 she published Change 
%ipon Change, a novel. 

Faith -healing^ a system of belief based on 
James, v. 15, that sickness may be treated with- 
out any medical advice or appliances, if the prayer 
of Christians be acconmanied in the sufferer by 
true faith. Dorothea Trudel, at Maunendorf in 
Switzerland, is said to have wrought marvellous 
cures by faith and prayer alone between 1850 and 
1860. Pastor Blumhardt began a similar system 
of cure at Mfittlingen, in Wiirttemberg. He ulti- 
mately resigned his charge, and bought a property 
with a sulphurous mineral spring at Boll, near 
Goppingen, where his system was fully developed 
in a large and much-frequented building specially 
aiTaiiged for his patients. He died in 1880, aged 
seventy -five. See his Life by Zimdel (2d ed. 
Zurich, 1881). There are homes for faith-healing, 
called Bethshan (Heb., ‘house of rest*), at various 
places in Britain and the United States. Some 
diversity obtains amongst believers whether the 
cures are to be accounted miraculous or not, and 
whether, in addition to the laying on of hands, 
anointing with oil should he practised. A com- 
mittee of physicians and clergymen was, in 1914, 
of opinion that the physical results of what is 
called ‘ Faith ’ or ‘ Spiritual ’ healing do not prove 
on investigation to be different from those of mental 
healing or healing by ‘ suggestion.’ See Pbcitliae 
People, Christian Science. 

Faithoriie> William (I616~91), English en- 
graver. See Engraving. 
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Faizabad 9 the capital of the Afghan depen- 
dency of Badakhshan (q.v.), stands on the Kokclia, 
a tributary of the Amu-Daria, 180 miles NE. of 
Kabul. It is noted for the rubies found near it. — 
For the Indian town of this name, see Fyzabad. 

Faizpur, a town of Bombay Presidency, about 
200 miles E. of Surat, with a reputation foi its daik- 
blue and red dyes and cotton piints ; pop. 7000. 

Fakir, an Aiabic word meaning ‘indigent’ (not 
to be confused with faJuh^ vulgaily pronounced 
fili, ‘a pedagogue ’), and commonly used to desig- 
nate a member of an order of mendicants or peni- 
tents, chiefly in India and the neighbouring coun- 
tries. In Persia and Turkey the word is also 
synonymous with Dervish (q.v.), and in Egj^ptis 
particularly assigned to that class of dervishes 
wliich performs z/ilcrs and chants funeral diiges. 
The origin of Faktrism, an institution which reaches 
back to the most remote antiquity, is lost in myth- 
ical darkness. The coiumon account of the son of 
a mighty raja, who, expelled from his home and 
country by the cruelty of his father, made a vow, 
half in revenge and half in contrition, henceforth 
to roam a beggar through the world, and to win 
proselytes to a life of poverty and self-mortitication, 
as most befitting man and most pleasing to the 
Deity, can hardly be called historical. The same 
yearning for rest, for peace and pious contempla- 
tion, for escape from the noise and turbulence of 
the world, has everywhere and always led pensive 
minds into retirement and solitude; and constant 
seclusion and ceaseless meditation in India, as 
elsewhere, produced in all but exceptional minds 
their sad results. Thus abstinence became mor- 
tification and self-torture ; mental repose was 
turned to mystic self-absorption or frenzied exalta- 
tion. This leaning of the Hindus to a life of asceti- 
cism was fostered by their religion, which enjoins 
various exercises of penance and mortification upon 
the three higher castes in general, but upon the Brah- 
mins in particular. The world and its usages have 
no more any claim upon them ; even religious cere- 
monies are no longer necessaiy to the ‘ United with 
God.’ They go naked, or in filthy rags, receive the 
meanest food only, and that without either demand 
or thanks. Their ethical code consists in the observ- 
ance of truth, chastity, internal purity, constant 
repentance, and contemplation of Deity. Faklrism 
seems chiefly to have been framed upon this phase 
of Brahminism, and its adherents were not only 
pious men, but occasionally saints, believed to be 
workers of ‘ miracles ’ and nealers of all ills, especi- 
ally epilepsy and sterility. But the halo vmich 
from the first surrounded Fakirism, and the leady 
homage oflered by the people, atti acted to its ranks 
at a very early date many whose motives were any- 
thing but pure, and who under a garb of humility 
and mendicity collected fabulous treasures. Strabo 
already distinguishes these vagabonds from the 
more honest members of their class, and, if we may 
trust the travellers of our own day, the more re- 
spectable element has now altogether disappeared. 
Their number is variously stated. In the time of 
Tavernier’s visits (1 §43-69) there were more than 
1,200,000 Hindu and 800,000 Mohammedan fakirs 
in the East Indies, and a modern estimate is some- 
thing over 3,000,000. At times, especially on theii 
return from distant pilgrimages, they are even 
dangerous, as the Idllmg of an unbeliever is sup- 
posed to be an infallible introduction to the glories 
of paradise. They either live separately as hermits 
or solitary mendicants, or unite in large gangs, carry- 
ing arms and a banner, beating drums, and sounding 
horns as they approach a town or village. Their 
appearance is often disgusting in the extreme; 
they go naked, besmeared with the dung of the holy 
animal, the cow. Some bedeck themselves with the 


skins of serpents, some with human bones ; others 
array themselves in the garb of women. Their 
fearful shrieks, and the rollings of their eyes, add 
to the hideousness of their appeal ance. Imitating 
madmen, they generally end by becoming madmen. 
Some pass their whole lives in iron cages, laden 
with heavy chains ; some clench their fists till their 
nails grow through the hand ; others hold aloft both 
their arms till they become like withered branches ; 
while otheis, again, tie theii hands and feet to- 
gether, and roll head over heels for long distances 
— for thousands of miles in some cases, it is said. 
Some forms of Christian Asceticism (q.v.) have pro- 
duced types, such as Simeon Stylites (q.v.), worthy 
to he compaied with Mohammedan fakirs. 

Falaise, a town in the French department of 
Calvados, on the Ante, a feeder of the Dives, 23 
miles (by rail 31) SSE of Caen. Crowning a rocky 
platform,^ with a steep cliff or falaise, stands the 
noble mined castle once the seat of the dukes 
of Normandy, and the birthplace of William the 
Conqueror. Its keep is Norman, whilst ‘Talbot’s’ 
Tower is said to have been built by Talbot, after 
the capture of Falaise by Henry v . of England. 
The town has cotton works and tanneries. At 
the suburb of Giiibvay a fair, established by the 
Conqueror, is held in August. Pop. 6000. 
Falashas. See Abyssini^^, 

Falb9 K.UDOLF, weather prophet, born 13th 
April 1838 at Obdach in Styria,^ was tiained a 
piiest, but devoted himself to science, especially 
meteorology, and after extensive travels settled in 
Berlin. He held that earthquakes, storms, heavy 
rainfalls, and other terrestrial phenomena took 
place on ‘critical days,* brought about by the 
conjoint attraction and influence of sun and moon 
on the atmosphere and the fluid interior of the 
earth — a view rejected by most meteorologists— 
and could therefore he calculated beforehand. He 
wrote many works on astronomy, physiography, 
and meteorology, and till his death in 1903, issued 
half-yearly prognostications of the weather. 

Falcdll 9 a maritime state of Venezuela (q.v.)r 
on both sides of the Gulf of Maracaybo. The chief 
towns are Maracaybo and Coro. Pop. 128,000 

Falcon {Falco)^ the crowning genus in the 
family Falconidse, including numerous species 
which excel even the eagles as birds of prey. They 
are represented in all parts of the world except the 
South Sea Islands, and are almost always distin- 
guished by their carnivorous habit, active life, and 
that evolved hunting talent which has led to the 
frequent use of not a few forms in the sport of 
Falconry (q.v.). The beak is short and strong, 
with a sharp-hooked point and an upper tooth 
fitting into a depression in the lower half; the 
claws are strong and sharp, and the outer toe is 
rather longer than the inner ; the lower part of the 
leg is covered with a net-like pattern of scales ; the 
regions round about the keen eyes are bare; the 
wings are long and pointed ; the tail is also long 
and rounded. The falcons are pre-eminent for bold- 
ness, keen sight, and muscular power. One is said 
to have traversed the distance between Fontaine- 
bleau and Malta, not less than 1350 miles, in 24 
hours ; and the speed attained when in pursuit of 
prey has been estimated at 150 miles an hour. 
They are able to soar to an immense height, and 
always endeavour to get above the bird they wish 
to strike. The distinctness of the various falcons 
is much disputed by experts ; the fivefold grouping 
here followed is that adopted by Professor A 
Newton. 

(1 ) The cosmopolitan Peregrine Falcon (F. jpere- 
gprnos or communis) was formerly a firmfy estab- 
lished British species, but, though still persisting in 
some parts, has sufiEered enormously from unreason- 
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able persecution. It is a powerful bird, though 
only about 16 inches long, and is biave and masterly 
in its hunting. In colour the adult is blackish- 
hiown to grayish-blue above, and whitish, with a 
reddish shade, beneath. Especially on the lightei 
under surface are seen the dark bais, which in this 
and the gyi falcons are longitudinal befoie and 
transverse after the first moult. The female is 
larger and more powerful than the male, with a 
slightly longer body, and decidedly longer wings ; 
she is th& ‘ falcon ’ of the falconers, the male is a 
‘ tiercel,’ the more rufous young foims are ‘ led 
falcons’ or ‘red tiercels.’ The peiegrine preys 
upon flying birds, such as wood-pigeons, all sorts of 
grouse, partridges, and plovers, or by the seashore 
on puffins, auks, and other marine birds. The 
falconers pit them against herons, and on its own 
account a falcon has been known to attack an 
inti tiding eagle. The cogent aigunient used against 
exterminators of falcons is that winch may be 
urged against any disturbance of the balance of 
nature : tliat they kill grouse, pheasants, and other 
game-birds is undoubted, but they naturally tend 
to weed out the weaker forms, and thus, unless 
they jiredominate unduly, do more good than harnn 
Some even regard the grouse disease as a nemesis | 
of the destiTiction of the nobler falcons. Peregiines 
usually live in pairs, and build large nests, gener- 
ally of sticks and herbage, on very varying sites — 
sea-clifts, inland rocks, or even trees. The Aus- 
tralian Peregrine {F. melanogenys) and the North 
American form {F. anatum) are piobably only 

varieties of the 
above species. 

(2) Next cornea 
number of noi th- 
em gyr- or jer- 
falcons, like the 
preceding, form- 
erly mumi used in 
falconry. The 
Scandin avian 
Gyrfalcon (F. 
gyrfalco ), which 
sometimes wan- 
ders farther south, 
and has been seen 
wild in Britain; 
the Icelander (F. 
islandm), which 
also comes to 
Britain ; the near- 
W pure white 
Greenland Falcon 
(F. candicans), of 
Greenland Falcon (FaJ^ ewndicam). which the migrat- 

ing young have 
been seen in Britain; and the North American 
Gyrfalcon (F. lahradoriis) are important forms. In 
their native haunts they feed on ptarmigan, geese, 
and other such birds. 

(3) Somewhat distinct are the desert falcons, Iw 
some authorities distinguished as the ‘lannem’ (F, 
IwmiQunus) and ‘sakers’ (F. sacer) of south-eastern 
Europe, North Africa, and south-western Asia, both 
used in falconry. 

(4) The Merlin (F. cesalon) is a British species, 
like the peregrine in process of exteimination. 
The male is bluish above and rather ruddy beneath. 
It is decidedly smaller than the peregiine, and 
preys upon smaller birds, such as finches, larks, 
and thrushes; yet so bold is it that it has been* 
known to turn threateningly upon man, 

( 5 ) The English Hobby (F. subhuteo ), with upright 
carriage and long wings, is a summer visitor in 
Britain, an eager enemy of larks, and sometimes 
even condescending to eat insects. Both of the last 
species have been used in British falcomy. The 


Kestrel ( Tinnunculus ) is a nearly allied genus, 
separately discussed. 

Falcone, Aniello, Italian battle-painter, born 
at Naples in 1600. He studied under Ribeia 
(Lo Spagnolebfco ), and subsequently founded a 
school of painters at Naples. Luring Masaniello’s 
outbieak (1647) he oiganised his scholars and 
dependents into a secret band (Compagnia della 
Moite) for assassinating Spaniauls at night. On 
the suppression of the insurrection Falcone betook 
hunseK to France, but subsequently returned to 
Naples, where he died in 1665. His 'works, few in 
number, represent chiefly military scenes. 

Falconer, Hugh, an eminent botanist and 
paleontologist, was born at Forres in Elginshire, 
29th February 1808. He graduated M, A. at Aber- 
deen in 1826, and M.D. at Edinburgh in 1829, 
and joined the medical service in Bengal of the 
East India Company. Appointed in 1832 keeper 
of the botanic garden at Sahiranpur, he distin- 
guished himself by the discov^ery of a large number 
of fossils in the tertiary deposits of the Siwdlik 
hills. It was under his care that the fiist experi- 
ments weie made by government in the growth 
of tea in India; and it was he who discovered 
during a journey in Kashmir the asafoetida plant 
of commerce Oveiwoik told upon his health, and 
in 1842 he had to return to England, whither he 
earned five tons of fossil bones and seventy large 
chests of dried plants. In JEngland Falconer de- 
voted himself to writing memoirs and papers on 
Indian botany and paleontology, to arranging 
the Indian fossils in the British Museum and 
East India House, and to preparing his great 
illustrated folio, Fauna Antigua Swalensis (parts 
i.-ix. 1846-49 ). He returned to India in 1847 to 
! become superintendent of the botanic g^den and 
I professor of Botany in the Medical College at 
I Calcutta. He came home finally in 1855, and 
in spite of failing health continued liis palaeon- 
tological studies with heroic energy. He died 
in London, 31st July 1865. A fund of £2000 
was raised to provide a memorial of this devoted 
martyr to science. A memorial fellowship was 
also founded at Edinburgh University to promote 
the study of palaeontology and geology. The 
Palceontological Memoirs and Notes of the late 
Hugh Falconer were published in 1868. 

Falconer, William:, poet, was horn in Edin- 
burgh on 11th February 1732. A barber’s son, 
he went early to sea, and before he was eighteen 
years of age w'as shipwrecked off Cape Colonna 
in Greece. The incidents of this voyage and its 
disastrous end form the subject of Falconer’s 
principal work, the poem entitled The Shipwreck 
(1762). He then entered the royal navy, being 
appointed towards the end of 1769 purser on the 
Aurora frigate, which foundered at sea, with all 
hands, shortly after 27th December, the day on 
which she left Capetown. Falconer wrote seVeial 
poems, but The Shipwreck is the one on which his 
tame i-efets ; it went through three editions during 
its author’s lifetime. His Demagogue is a satire 
on Wilkes and Churchill (1764), and he was also 
author of the Universal Marine Dictionary (1769). 

Falconet, a name used in the 15th and 16tU 
centuries for a small field-gun. The ball weighed 
from 1 to 2 lb. , and the gun from 5 to 15 cwt. 

FalCOnTdae, a large family of Birds of Frey 
(q.v.), occupying a position similar to that of 
Felidae among carnivores The muscular strength 
and power of flight; the habit of preying upon 
living animals, and that in daylight ; the world- 
wide representation by over 300 species, are to be 
noted. The beak is rather short, but very strong, 
and highest at the root ; the partition between the 
nostrils is complete ; the upper margin of the eye- 
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socket projects ; the teet bear strong, sharp, rend- 
ing claws and laige sole-pads. The family includes 
the Falcons ^ar excellence — e.g. the genus Falco ; 
the Eagles — e.g. Aquila, Haliaetus ; the Buz- 
zards — e.g. Buteo ; 
the Kites — e.g. 
Milvus, Elanus ; 
the Hawks — e.g. 
Nisus, Astm ; the 
U arriers — e.g. 
Ciieus ; the Caia- 
caras — e.g. Ibyc- 
ter. Poly hoi us — 
for which see the 
sepal ate articles. 

Falconry 

(from Old Fr. 
faidconnci'te), the 
art of training fal- 
cons and hawks to 
the chase. The 
term haAvking 
(from M.E. hauk, 
O.E. hafoc)^ 
though often 
Head and Foot of Brazilian Eagle, used synony- 
mously, is more 
coirectly restiicted to the piactice of this art in 
the field. In the East falcomy has been tiaced 
back to a period anteiioi to the Christian eia, 
and was practised ’ there and also in Europe 
long before its introduction into Britain. It was 
knoAvn to our Saxon ancestors, and is mentioned 
in the Colloquy of Aichbishop JElfric, written 
in the 10th eentuiy. In the celebrated Bayenx 
fcapestiy Harold is represented with a hawk upon 
his glove ; and the Norman nobles, who were as 
much addicted to hawking as to hunting, gave a 
great impetus to the spoit in England by the 
impoitation of falcons (especially jei falcons) from 
abroad, and by the large sums they expended upon 
this diversion. Henry II. used to send every year 
for young falcons from the cliffs of Pembrokeshiie. 
Richard I. while in the Holy Land amused him- 
self with hawking at Jaffa, in the plain of Sharon, 
with hawks which he had brought Avith him from 
England. King John used to send to Ii eland for 
his hawks — amongst other places to Carrickfergus, 
County Antrim, and was especially fond of a flight 
at the crane with jerfalcons which he received 
from the king of Norway. He used to hav^k in 
Dorsetshire and Somersetshire, as appeals by 
entries in the court rolls of payments for the 
ppenses of the journeys. When EdAvard III. 
invaded France, he had with him, according to 
Froissart, thirty falconers, and every day either 
hunted or hawked as his fancy inclined him. The 
Fasten Letters, written in the reign of Edward IV., 
give an insight into the ways and doings of English 
falconers in the middle ages, as do also the various 
‘ Household Books ’ which have come doAvn to us. 
Henry YII, used to import his goshawks from 
France, and Henry VIII. ’s love of the Sj^ ort nearly 
cost him His me, if we may believe the anecdote 
told of him in Hall’s CJvromcle, During the 
reign of Elizabeth hawking was much in vogue 
in England, and Nichols in his Progresses has 
given some interesting details of the queen’s 
participation in this pastime. James I. was a 
most enthusiastic sportsman, and gave a great 
impulse to hunting and hawking in England by 
inviting those of the French nobility who were the 
greatest ade pts in these field-sports to come over 
to this country, and compete in friendly rivalry 
A^th his own subjects. He was especially fond 
of kite-hawking with jetfalcons, and carried this 
br^ch of the sport to great perfection on the 
wide heaths of Royston, Newmarket, and Thetford. 


It may he well to correct here an erroneous state- 
ment which has been many times repeated in print 
to the effect that Sir Thomas Monson in the leign 
of James 1. gave £1000 for a cast — ^i.e. for two 
liaAvks, the truth being (as stated by Sir Antony 
Weldon in his Court and Character of King James 
1650) that he spent £1000 before he succeeded in 
obtaining a cast which he consideied perfect for 
kite-haAvking. 

These weie the palmy days of falconry, when the 
soveieigns on both sides of the Channel (James I. 
and Louis XII T.) were enthusiastic falconers, 
giving every encouragement to the sport, when 
the species of hawk canied Avas indicative of the 
lank of the oAvner, and when the best hooks were 
written by English and French masters of the 
craft. 

The disastrous state of the country during the 
period of the civil wars naturally put an end for 
the time being to the genei al indulgence in field- 
sports ; and it may he said that at the Restoration 
hawking had ceased to be popular, although from 
that time until the present it has never ceased to 
be practised by a few admirers of the old sport in 
various parts of the country. The last member of 
the royal family, it is believed, who sent for or 
received hawks from abroad was Frederick, Prince 
of Wales, son of George II., who occupied the 
‘ palace of Durdans ’ at Epsom, now a seat of the 
Earl of Rosebery’s, and used to hawk over the 
downs, where in 1825 there Avas a spot still known 
as ‘the Hawkery.’ Fashion, no doubt, had a good 
deal to do witli the decline of hawking, for so 
soon as the leigning sovereign ceased to take an 
interest in the spoit the courtiers and their friends 
followed suit. Between the years 1751 and 1791 
the third Lord Orford did much to encourage the 
practice of falconry in England ; and duiing the 
first quarter of the 19th century Colonel Wilson 
(afterwards Lord Berners) in Norfolk, and Colonel 
Thornton, of Thorn ville Royal in Yorkshire, not 
only practised game-hawking with great success 
(as did also Sir John Sebright, who Avrote a 
practical treatise on the subject in 1826), but 
excelled in those higher branches of the sport, 
kite-hawking and lieron-haAvking, Avhich have long 
since become impracticable by reason of the 
extinction of the former quai^ and the impos- 
sibility of securing the requisite conditions for a 
flight at the latter. 

in 1840 the formation of the Loo Hawking Club, 
whose headquarters were at the summer palace of 
the king of Holland, kept the sport alive for many 
ears, and several English falconers who kept 
awks of their own annually repaired to Loo for 
the enjoyment of heron-hawking, which was there 
carried out to perfection by the Dutch falconers 
Yan der Heuvel, the brothers Bots, and the veteran 
Adrien Mollen. The last owner of heron-hawks 
in England was Mr Edward Clough New- 
come, of Hockwold in Norfolk, a most accom- 
plished falconei, who died in 1871. About this 
time was formed the Old Hawking Club, and 
there are now a great nian\ owneis of hawks who 
eairy on the old spoit Avith more or less success 
in different parts of the United Kingdom, look- 
haAvking in the spiing and game-hawking in the 
autumn, the interval being devoted to laik-hawk- 
ing with merlins and flights with the goshawk at 
rabbits and haies. It may therefoie be said that, 
although from various causes hawking in England 
has declined since the days of the Stuarts, it has 
never actually died out. 

The birds employed by falconers belong to two 
classes — the long-winged, dark-eyed falcons, and 
the short -winged, yellow -eyed hawks. To the 
former class belongs the Jerfalcons, Peregiine, 
I Banner, Saker, Barbary Falcon, the Indian Shahin, 
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the Hobby, and the Merlin; to the latter the 
Goshawk and Sparrow-hawk. The former take 
their prey by rising above it in the aii*, and stoop- 
ing at it fiom a considerable height, and striking it 
to the ground ; the latter pursue in a straight line, 
and, overtaking the quarry by superior speed, clutch 
it, and come down with it. The larger falcons are 
flown at winged game of all kinds— crows, magpies, 
rooks, herons, and wild-fowl ; the smaller falcons, 
such as the merlin and hobby, are used for taking 
larks; while of the short- winged hawks the 
spariow-hawk is flown at blackbirds and thrushes, 
partridges eaily in the season, and quails, the 
goshawk taking pheasants, partridges, and wdd- 
fowl, rabbits and hares. With all birds of prey 
the females are invariably larger and more powerful 
than the males, and the sexes are consequently 
selected according to the quarry they have to 
pursue. Jerfalcons are now rarely employed, 
partly owing to the difflculty of procuring them, 
partly because the peregrine falcon is preferred, 
and experience has shown that except rn a woody 
or inclosed country, where the goshawk and 
sparrow-hawk are preferable, the peregrine is the 
most useful of all tne^birds of prey. 

Hawks are either taken young from the nest 
before they can fly, when they are termed ey esses ^ 
or are caught later, during the period of their 
migration, % means of a decoy-pigeon and a bow- 
net, when they are called passa^e-hawJcs, The 
mode of treatment is a little different, inasmuch 
as the latter have already learned to catch and kill 
prey for themselves, and only require to be tamed ; 
the former have everything to learn. A passage- 
hawk on being caught is hooded, and has jesses, or 
soft leather straps, fastened on her legs. She is 
then set down on a block of turf to prevent damage 
to feathers, and fed once a day, at first through the 
opening of the hood, afterwards with the hood 
removed. The bird is always fed upon the gloved 
hand, and gradually leains to step on to it from the 
perch, increasing the distance daily until she is 
obliged to fly to reach the fist. The training then 
commences. The hawk is called off, as it is termed, 
to the lure, which means that after tying a long 
line to the ends of the jesses she is held hooded on 
the hand of an assistant, until the falconer at the 
distance of five-and-twenty yards swings the lure 
to which the bird has been accustomed to come to 
be fed. The hood being then removed, the hawk 
flies to the lure, and is exercised in this way for 
some time daily, until she is sufficiently tractable 
to be trusted without a line, care being taken not 
to feed her until she has flown, and always to 
reward her for coming to the lure with a morsel of 
the meat with which it is garnished. She is then 



Pig. 1. — Leg and foot of Hawk, showing the method of 
attaching the jesses and bell : 
a, end of the leash ; 6, jesses ; q, the ; d, bewit ; e, varvels. 

entered at the ^narry at which she is intended to 
be flown (partridge, rook, or whatever it may be) 
by first giving her a live biid at the end of a long 
line, and allowing her to go off the fist and kill it ; 


eventually the line is dispensed with, and she is 
flown at wild quarry. 

Such, hiiefly, is the mode of training a passage- 
hawk. An eyess is somewhat differently treated. 
A straw- covered platform is put up in some shed or 
outhouse, and on this the nestlings (which should 
not be taken too young, or they will turn out 
screamers) are placed, the platform being about as 
high up as one can leach to feed the birds. They 
are fed three times a day on fresh lean heaf, -while 
growing, to keep up their stiength, or hunger-traces 
will appear, like cuts across the webs of the 
feathers, and the latter breaking will render the 
birds useless. When they are strong enough and 
able to fly, jesses are put on the legs, and a spherical 
brass bell (of Dutch or Indian make) on one leg, 
fastened just above the jess with a little nauow 
strip of leather termed a hewxt (see fig. 1). At 
feeding time, now once a day, they are called to 
the lure, and, being allowed their liberty for some 
weeks (in which state 
they are said to be fly- 
ing at hack), they daily 
gain strength and wing- 
power, until the time 
comes for taking them 
up and commencing their 
training, which after this 
stage does not differ much 
from the method above 
described for passage- 
hawks. When flying at 
hack, a hawk sometimes 
becomes wild, wanders 
away to a distance, and 
kills game for herself. 

When this is perceived, 
a bow -net or othei de- 
vice for snaiing is set 
foi her, to whidi she is 
decoyed and recaptured. 

The first operation in 
training is hooding, 
which, if successfully pel - 
formed, overcomes much 
difficulty. It requires 
some patience and dex- 
terity, and should he 

practised at first in a Eig. 2.— Hooded Peregrine 
darkened room, in which on the block : 

the hawk will he much One end of the leash is at- 
qiiieter than in broad tached to the jesses, the other 



to a ring^ driven into the side 
‘ he block; and thus 
is prevented from 


the haw] 
escaping. 


daylight. The hood is 
simply a cap of leather 
(see ng. 2) made to fit 
the head in such a 
manner as to obscure the light, a single aperture 
only being left, through which the beak protrudes, 
and a slit behind, which is opened and closed, 
when the hood is put on and off, by means of 
braces, one pair of which opens, the other pair 
closes the slit ; the eye-pieces, which to prevent 
injury to the eyes are carefully blocked out, are 
covered for ornament with red or green cloth. By 
temporarily blindfolding the hawk, the hood causes 
her to sit perfectly quiet, and prevents her fiom 
bating, or fluttering, at the lisk of breaking feathers, 
as she would do if frightened by passers-by until 
gradually accustomed to them. 

Allusion has already been made to the jesses, or 
soft straps of leather (dog-skin is best), which are 
fastened to the legs of the hawk, by which to hold 
her on the glove and tie her to the perch or block. 
These jesses are about 6 inches long, and are 
never removed when the hawk is flown. In .former 
times varvels, or flat rings of silver with the 
owner’s name engraved thereon, were permanently 
attached to the ends of the jesses, and through 
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these one end of the leash was passed, the othei 
end being prevented from going through by a 
leather button. At the present day, however, 
most falconers prefer using a figure-8 swivel, which 
IS always detached before the hawk is flown. 

The '^hire, already ref ei red to, is a device for 
luring the hawk back to her owner after an un- 
successful flight, and on this account the hawk 
is early made acquainted with it by being fed upon 
it daily while being trained. There are various 
patterns ; one of the simplest and most easily made 
consists of a couple of pigeons’ wings tied together 
on a flat circtQar leaden weight covered with 
leather, upon which a piece of raw meat is tied on 
both sides. The tahivr-stick and drawer^ which 
weie formerly used as lures, have long been dis- 
carded. 

The beaks and claws of wild caught hawk© are 
generally so long and sharp as to require paring or 
coping, as it is termed ; but this operation requires 
to be very carefully performed (the hawk being 
hooded and held by an assistant), and not more 
than the tenth of an inch removed, or the efficiency 
of the beak and claws will be impaired. Indeed 
some falconers will never cope a hawk, except 
when the beak is overgi’own ; and with goshawks 
especially, which have to hold such powerful prey 
as hares and rabbits, strong and sharp talons are 
indispensable. 

Eastern falconers carry their hawks upon the 
right hand; but European falconers always carry 
them on the left, leaving the right hand free for 
detaching leash and swivel, and removing and 
replacing the hood. 

The following are some of the technical terms 
used in falconry. The wings of a hawk are termed 
the sails; the tail, the tram; the legs, arms; the 
toes, petty singles; the claws, pounces; the crop, 
gorge; the stomach, ; the pellets of feathers 
and undigested food which are thrown up after 
feeding are teimed castings, A young hawk from 
the ne^t is an eyess ; one that can perch but not 
fly, a hrancJicr ; an eyess reared at liberty, a hack- 
hawk; one taken later on migration, a passage- 
hawk ; a young hawk in the first year’s plumage is 
called a red-hcmk, or a soar- or sore-haim, from the 
Fr. sorel, ‘ a reddish-brown colour.’ A wild caught 
adult hawk is a haggard. After the first moult 
a hawk is said to be intemiewed; when completely 
moulted, / 2 cZZ summed; when purged of all super- 
fluous fat and in good condition, enseamed. A 
broken feather is repaired by a process termed 
imping ; cutting or paring the beak and claws is 
termed coping. The prey when living is called the 
quarry (from the Er. curie ) ; when dead, ^epelt. 
A hawk is flown either out of pie hood—he. off the 
fist — as in rook-hawking, or is put up, or cast off, 
as in game-hawking before the game is sprung. 
In the latter case, when a hawk soars in circles 
at a height above the falconer’s head, she is said 
to wait on. She stoops when descending with 
closed wings from a height at the quarry, hinds 
when she seizes it in the air and comes down with 
it, carries when she flies off with it, rakes off when 
she flies straight away without soaring, and checks 
when she changes the bird in pursuit. At home 
she sits either indoors upon the perch or out of 
doors upon the block, and is cained to the field 
hooded upon the cadge, a padded wooden frame of 
square or oval shape, which is borne by an 
assistant with the aid of shoulder-straps. In this 
way six or eight hawks maybe carried without 
difficulty, since, being hooded, they sit perfectly 
■quiet. 

The principal works on falconry in English are the 
treatise on hawking in The Soke of St Albam (I486) 
of Bame Juliana l^mers (q.v.), from which very httle 
practical instruction is to be gained; Gfervase Mark- 


ham, Gentleman^ s Academie (1595), a later version 
of the last named ; Turberville, JBook of PaUonne 
(1575-1611); Latham, Falcon's Lure and Cure (1615-18 
and 1633); Bert, Approved Treatise of Hawks (1619)* 
Nicholas Cox, The Gentleman's Recreation (1674, and 
numerous later editions) ; John Bay, Summary of 
Falconry (1678) ; Campbell, Treatise of Modern Fal- 
conry (1773) ; Sir John Sebright, Observations on 
Hawking (1826); Belanay, Treatise upon Falconry 
( 1841 ) ; Salvm and Brodrick, Falconry in the British 
Ides (1855 and 1873); Freeman and Salvm, Falconry 
(1859); Freeman, Fractical Falconry (1869); Halt- 
ing, Fssays on Sport (1883), Hints on the Management 
of Hawks (1884), A Perfect Boohe for kepinge of Spar 
Hawkes (1886), and Bibliotheca Accipitraria (1892); 
Cox and Lascelles, Coursing and Falconry (1892); and 
Michell, Art and Frastioe of Hawking (1900). 

Faldstool, a small desk in churches in Eng- 
land at which the litany should be sung oi said. 
The name is also given to a folding-stool used by 
Roman Catholic bishops and other prelates. 

Falem^^ one of the most important tributaries 
of the Senegal, rises in Futa-Jallon, and after floAV- 
ing in a northerly direction joins the main stream 
above Bakel. About 120 miles above its mouth 
the Falem6 is interrupted by ‘rapids and waterfalls. 
Up to that point it is navigable for small steamers 
during two months of the year. 

Falerii, a city of ancient Etruria, and the capi- 
tal of the Falisci, was situated west of the Tiber, 
and north of Mount Soracte. After its capture and 
destruction by the Romans (241 B.C.), the inhabit- 
ants settled on a new site a few miles off. See 
Etrueia. 

Falernian Wine, so called from Falernus 
Ager, the district in which it was grown—and 
which lay in the northern portion of Campania, 
between the Massican Hills and the northern bank 
of the Vultumus — ^was one of the favourite wines 
of the Romans. It is described by Horace as, in 
his time, surpassing all other wines then in repute. 
In the time of Pliny Falernian wine had declined 
fn quality. Red Falerno and white is still largely 
made and exported. 

Faliero, Marino, Venetian general and doge, 
was born about the year 1274. At the siege of 
Zara, in 1346, he defeated an army of 80,000 
Hungarians, and afterwards, Avhilst in command of 
the fleet, captured Capo dTstria. Subsequently he 
became ambassador of the republic to Rome and 
Genoa. He was elected Doge of Venice in 1354. 
In the following year, dissatisfied, it is said, with 
the punishment inflicted by a patrician tribunal 
upon a young noble, Michele Steno, who had 
publicly insulted the youthful wife of the aged 
doge, Faliero conspired with the plebeians to assas- 
sinate the oligarchy and make himself supreme 
ruler of Venice. The conspiracy was, however, 
revealed on the eve of its execution, and Faliero was 
arrested and beheaded on the 17th of April 1355. 

For the true story, see F. Marion Crawford’s FdweZZaw 
History (1906) and the Edinlnirgh Review for July 1906, 
rather than Byron’s and Swinburne’s tragedies. 

Falk, Adalbert, Prussian statesman and 
leader in the Kulfurkampf with the Roman Church, 
was born at Metschkau, in Silesia, lOth Au^ist 
1827. Educated for the law, he held various judi- 
cial and administrative posts in his native pi*ovince, 
until he was appointed Minister of Public worship 
and Education in 1872. In this capacity he was 
mainly instrumental in carrying the so-called May 
laws (because passed in May 1873, 1874, and 1875), 
aimed against the excessive influence of the Church 
of Rome, by limiting the influence of the clergy in 
the^ schools, by reorganising the seminaries for the 
training of teachers, and by defining in a stricter 
and more comprehensive manner the relations 
generally of the clergy to the state. When, how- 
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evei, Bismarck came to bid for the support of the 
clerical party, in order to carry out his later inter- 
nal policy, Falk resigned in 1879. Thereafter he 
lived in letirement, and died 7th July 1900. 

Falke9 Gustav, German poet and novelist, born 
at Liibeck 11th Januaiy 1853, taught music at 
Hamburg, where he had for friends Liliencron and 
Dehmel, and died 8th February 1916. Falke was 
late in developing, and holds an intermediate posi- 
tion between the older poets and his younger con- 
temporaries. He was much influenced by Lilien- 
cron, who suggested the title of his first book. 
Mynheer dev Tod (1891). Many books of lyrics 
and children’s tales followed, characteiised by 
simplicity, feeling for nature, melody of verse and 
artistic spontaneity of form. Some prefer his novels 
of Hamburg life to Frenssen’s. See his autobio- 
graphical Die Stadt mit den Goldenen 1912). 

Falkenhayn^ Erich von, German statesman 
and general, was born 11th September 1861 near 
Thorn. He spent some time in China before and 
after the expedition of 1900. In 1913-15 he was 
Piussian war minister, and from December 1914 to 
August 1916, as chief of the general stalff, directed 
the push against Warsaw. His success in the east 
did not save him from the conseq^uences of failures 
in the west, and Hindenburg took his place. In 
1916-17 he commanded in the invasion of Humania. 
He wrote Die oherste Heeresleitung ( 1920) and other 
books of literary quality, and died 9th AprB 1922. 

Falkirk, a town of Stirlingshire, finely situated 
on a rising ground in the midst of a populous 
mineral and manufacturing district, and over- 
looking an expansive ‘carse,’ is 3 miles SW. of 
its seaport, Grangemouth, 20 NE. of Glasgow, and 
21 WNW. of Edinburgh, Including now the 
suburbs of Grahamston, Bainsford, Laurieston, and 
Cameloii, it was constituted a parliamentary burgh 
in 1832, and since 1918 has combined with Stirling 
and Grangemouth to return one member. Its parish 
church — the Eglais Bhrec, Varia Capella^ or Faw 
<(* speckled ’) Kh'h of chartularies and local tradi- 
tion — was rebuilt in 1810. There are also the 
county buildings (1868), burgh buildings (1876), 
town-hall (the former corn exchange, 1859), an 
equestrian statue of Wellington (1854), a science 
and art school (1878), the Dollar Free Library 
( 1888 ), and a hospital. The famous cattle * trysts ’ 
or fairs, where stock was annually sold to the value 
of £1,000,000, have been largely superseded by the 
weekly auctions. The iron manufacture is carried 
on busily at Carron ( q. v. ). Pop. ( 1921 ) 33, 308. At 
Falkirk on 22d July 1298 Edward I. inflicted a 
disastrous defeat on Wallace, and on 17th January 
1746 Prince Charles Edward defeated Hawley. 
Antonine’s Wall (see Antoninus Pius) is the 
chief antiquity. 

Falkland, a royal burgh (since 1458) of Fife, 
at the north-eastern base of the steep East Lomond 
Hill (1471 feet), 22 miles north of Edinburgh. 
Nothing remains of the old castle of the Earls of 
Fife, in which David, Duke of Rothesay, is believed 
to have been starved to death by the Regefrt Albany 
( 1402) ; but there are extensive and stately remains 
of the later royal palace {circa 1460-1542), with 
singularly fine Renaissance details. It was the 
death-place of James V., and has memories of 
almost all the other Stewart sovereigns. With the 
estate and a modern mansion (1844), it was pur- 
chased in 1888 by the Marquis of Bute, who thor- 
oughly restored it. Pop. 800. 

Falkland, Lucius Cary, Viscount, was bom 
most probably at Burford, Oxfordshire, in 1610, son 
of Sir Henry Cary, himself of literary tastes and a 
friend of Ben Jonson. His father, created Viscount 
Falkland in the Scottish peerage in 1620, was tlxe 
well-meaning but unfortunate lord-deputy of Ireland 


from 1622 to 1629 ; his mother was learned in lan- 
guages and in the Fathers, was an early fiiend of 
Chillingworth, and, while still a girl, became a con- 
vert to the Catholic faith, though she did not avow it 
for twenty years. Lucius went to Ireland with his 
parents, and had his education at Trinity College, 
Dublin, succeeded to his maternal grandfather’s 
property at nineteen, accordmg to Clarendon, and 
soon after married, to his lasting happiness, Letice, 
daughter of Sir Richard Morrison. But the mai- 
liage irritated his father, who had been ambitious 
of a more splendid match, and moreover seems to 
have been displeased at the descent of his father- 
in-law’s property to his son. With that instinctive 
unselfishness, linked with impulsive temper, so 
characteristic of his nature, Lucius at once offered, 
but to no purpose, to give up all claim upon 
the estate ; he next crossed to Holland to volunteer 
into the service of the young republic, but soon 
returned to devote himself to his studie-s, especially 
of Greek. His father’s death in 1633 gave him the 
title, and for a time he lived with his mother and 
listened dutifully to all her anxious arguments for 
his conversion. But his rational temper could not 
find rest in her summary solution of his question- 
ings, and ere long, guided hy the resistless intellect 
of Chillingworth, he reached conclusions as alien, 
in their large tolerance, to Puritanism as to 
Papistry. He soon settled down in his house at 
Tew, in Oxfordshire, to a severe course of study,, 
and to that convivium philosophieum or convivitmi 
theologicum, which the loving pen of Clarendon 
thirty yeai*s after described with so peculiar a 
charm. Hither came constantly the hiightest 
intellects of the university, hut sixteen miles dis- 
tant, as well as the poets and wits from London. 
In the group of closest intimacy Clarendon enu- 
merates Sheldon, Moiiey, Hammond, Earle, and 
Chillingworth, and to these we may add John 
Hales and the historian himself— great writer and 
constant friend. There is hardly another picture 
in our literary history so attractive as that of this 
‘university in a purer air’ under the oaks and 
limes of Tew, and of the Tusculan disputations 
there of Falkland, Hales, and Chillingworth, three 
friends united by so waim a friendship, yet unlike 
in everything save supremacy of intellect, little- 
ness of stature, and largeness of charity. To this 
period belong Falkland’s pleasing but not striking 
poems, which were edited by A- B. Grosart in 1871. 
His Discourses of Infallibility, and the longer Beplg 
to the Answer thereto, are a truer index to what 
lay closest to his heart. 

For some years high thinking entirely occupied 
Falkland’s mind, but in 1639 we find him offering 
his sword for service against the Scots, and actu- 
ally accompanying Essex’s expedition as a volun- 
teer. After his return he sat in the Short 
Parliament for Newport in the Isle of Wight, 
and was again returned to the Long Parliament 
for the same place. Here he distinguished himself 
by his ardour and eloquence in behalf of consti- 
tutional liberty, which he felt to he endangered by 
the high-handed absolutism of Laud and Str^ord. 
Although his innate love of fairness and justice 
impelled hiTn at first to demand delay in the im- 
peachment of the latter until the charges made 
could be fully inquired into, he both spoke and 
voted with the majority on the third reading of 
the bill of attainder. He took the same part in 
the question of ship-money, and vigorously attacked 
the real illegalities of Finch, the Lord-keeper ; but, 
though he assailed the bishops’ claims to divine 
right, he refused to support the abolition of Episco- 
acy, while wiHing enough at first to exclude the 
ishops from the House of Lords. But the popular 
party moved too fast for his wise and temperate 
patriotism, and, in his alarm at the threatening 
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domiuatioxL of a no less intolerant Presbyterianism 
he found himself compelled to resist the second 
Bishops Exclusion Bill. 

At the commencement of 1642, after much per- 
suasion, he accepted the secretaryship of state, 
although he evidently mistrusted the character 
of the king, and had no share in the counsels of 
the queen and the inner party that really ruled 
his actions. It was characteristic of the man that 
he refused to make use of spies or to open letters; 

‘ and, as was to be expected, we find nim active 
in the last ineffectual efforts to bridge the ever- 
widening breach betwixt the Court and the 
Commons. When the inevitable war broke out 
he gave his sword loyally to the king, but his 
heart sank within him to see his much-loved 
county bleeding in civil strife. There is no moie 
touching figure in our history than this lar^e- 
hearted patriot in his last few months of life, 
so real yet romantic is the pathos that enshrines 
him. Already the shadow of death hung over him, 
and Clarendon tells us, in the most famous passage 
of the History i how, his cheerfulness and vivacity 
gone, and even his customary carefulness in his dress 
abandoned, * sitting amongst his friends, often, 
after a deep silence and fre<^uent sighs, he would, 
with a shrill and sad accent, mgeminate the words 
Peace, peace,” and would passionately profess 
that the very agony of the war, and the view of 
the calamities and desolation the kingdom did and 
must endure, took his sleep from him, and would 
shortly break his heart.’ On the morning of the 
battle of Newbury, 20th September 1643, he knew 
that the hour for which he longed had come. He 
was cheerful beyond his wont, and put on clean 
linen as if for a banquet. Placing himself in the 
front rank of Sir John Byron’s regiment, he rode 
forward to meet his death at a gap in the hedge 
where the enemy’s bullets fiew thickest. ‘Thus 
fell that incomparable young man, in the four and 
thirtieth year of his age, having so much despatched 
the business of life that the oldest rarely attain to 
that immense knowledge, and the youngest enter 
not into the world with more innocence : and who- 
soever leads such a life need not care upon how 
short warning it be taken from him.’ 

See Clarendon, both in the History and the Life ; also 
S. E. Gardiner’s History, There is no better account of 
Falkland than that in chap. 3 (voL i.) of TuHooh’s I 
Eational Theology in Lnglcmd in the Seventeenth Cem- \ 
tury (1872), See also the characteristically urbane 
yet irritating essay by Matthew Arnold {Hinetemth 
Centwry, March 1877), with the sufficient reply by 
Goldwin Smith {Cordem^orary JReview, April 1877); 
and that by Lord Carnarvon in the Fortnightly Review 
for November 1882. The Life and Times by J. A. R 
Marriott (1907) defends Falkland from the charge of 
weakness adnutted by Gardiner as by Macaulay. 

Falkland Islands^ a British colony in the 
South Atlantic, lying between 51” and 53” S. lat. 
and 57° and 62” w. long., some 250 miles E. of 
Patagonia, with which they ai*e geologically con- 
nected by a submarine plateau. The group con- 
sists of East Falkland and West Falkland, with 
about 100 small islands. Dependencies are South 
Georgia (q.v.), and, since 1909, the South Shet- 
lauds, the South Orkneys, the South Sandwich 
group, and Graham’s Land. Area, East Falkland, 
3000 sq. m. ; West Falkland, 2300 sq. m. ; and of 
the 100 small islands, 1200 sq. m. Some of the 
islets are occupied only by myriads of penguins. 
Pop. (1871) 811 ; (1911) 3275; (1921) 2094. The 
shores ^e deeply indented with bays and inlets, 
containing many good harbours ; the surface is for 
the most part undulating (Mount Adam, the highest 
point, 2315 feet), with munqrous small streams and 
lakes ; there are no trees, brown cannel-coal is found, 
and peat is plentiful. The climate is healthy, resem- 
)>ling that of the Orkneys, characterised by severe 


gales and abundance of moisture. The mean tem- 
perature is about 42”; the annual rainfall varies 
from 25 to 27 inches ; while the average number of 
days in the year on which rain falls is about 200. 
Tussock grass and balsam bog are the principal 
vegetable products. The chief industries are sheep- 
hreeding and whaling. Wool, frozen meat, live 
sheep, tallow, skins, and hides are expoited to 
Biitain. The capital is Stanley ( pop. 1000 ) on East 
Falkland. The group appeared (as Ascension 
Islands) in Spanish charts of 1527-29. Davis was 
driven amongst them in 1590. Sir Bichard Hawkins 
(Sir John’s son) coasted them in 1594, and called 
them Hawkins’ Maiden-land. A Dutch navigator 
was here in 1598. Captain Strong named them in 
1690 after Loid Falkland, then treasurer of the navy. 
They were occupied by Fiance in 1764, but ceded 
to Spain in 1767. In 1765 Commodoie Byron had 
taken possession of part of the islands, and this 
nearly led to war between Spain and Britain. But 
in 1771 Spain yielded the islands to Britain. In 
1826 a German household established itself in East 
Falkland, but was driven out by a U.S. corvette 
in 1831 for showing hostility to American sealers. 
But the group was definitively occupied by Britain 
in 1833, and has since remained a British possession. 
It is a crown colony, administered by a governor, 
with an executive and a legislative council. In 
1908 the Dependencies of the Falkland Islands weie 
set up, and in 1917 their boundaiies were defined. 
Between 20® and 50” W. long, they include eveiy- 
thing south of 50® S. lat. , and between 60” and 80” 
W. long, everything south of 58” S. lat. — that is, 
the South Orkneys, South Shetlands, South Georgia, 
the Sandwich group, as well as a sector of the 
Antarctic continent, of which Graham Land is 
part. South Georgia is a very imTportant whaling 
centie; the South Shetlands and South Orkneys 
are also notable whaling stations. See Lucas’s 
Historical Geography of the British Colonies (voL 
ii. 1890 ) ; The Story of the Falkland Islands ( 1909), 
by Sir W. L. Allarclyc^ K.C.M.G. (then governor); 
Skottsberg’s Wilds of ratagonia{l^ll) • t\iQ Oxford 
Survey of the British Empire (vol, iv. 1914); and 
Boy son , The Falkland Islands ( 1924 ). For the naval 
battle (8th December 1914) see War (Great). 

Fall, the name applied in theology to the 
change of state with respect to sin \vnich befell 
Adam and Eve in Eden. Various versions of the 
stoiy, and the allegorical and other spiritualised 
explanations that have been offered by theologians, 
are already discussed under Adam ; here it only 
remains to point out the special use made of it in 
the orthodox Augustinian and Calvinistic scheme 
of theology. The Fall was due to an external temp- 
tation offered by the devil, and the inheritance of 
sin and a corrupted nature descended through the 
first sinners to all their natural descendants, to 
whom the guilt of the first sin was imputed in 
what is called original sin. This was possible, 
because Adam, as the covenant head or federal re- 
presentative of the whole human race, necessarily 
involved all mankind — his descendants— in the 
consequences of his breach of the covenant which 
God made with him at his creation- Christ is 
* the second man ’ and ‘ the new Adam ’ (Rom. v. 
and 1 Cor. xv.), and in the new covenant made 
with God the believer, through Christ’s merits im- 
puted to himself, is freed from the consequences 
of the Fall in so far as the after-life is concerned. 
See Adam, Evil, and Sin. 

Falla, Manuel de, Spanish composer and 
pianist, born 23d November 1877 at Cadiz, studied 
there and at Madrid, lived for a time in Paris, after- 
wards in Spain. Leader of the modern Spanish 
school, he excels especially in orchestral music and 
in such operas as Le Vida Brevet El Amor Brujo^, 
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The Three-cornered Hat, The Piijopet-show of Mr 
Peter ( 1921 ). 

Fallacy^ the incorrect performance of the pro- 
cess of reasoning so as to lead to error. The 
science of Logic reduces sound reasoning to certain 
rules, and when any of these rules is violated a 
logical fallacy is the result. The time-honoured 
dmsion was into two classes, according as the 
error lay in the form of the reasoning or^ in the 
matter: the formal were entitled in dictione^ ox 
those appearing in the expression ; the material 
were entitled extra dictionem, implying that the 
fault could not he detected from the language, hut 
must he sought in a consideration of the meaning 
or suhject-matter. Mill proposed to classify all 
fallacies under (1) Fallacies of Simple Inspection, 
or Fallacies a ^priori, which includes the whole 
of what may be termed Natural Prejudices; (2) 
Fallacies of Observation; (3) Fallacies of Gener- 
alisation, including Induction ; (4) Fallacies of 
Katiocination or Syllo^sm; and (5) Fallacies 
of Confusion, comprehending the petitio mincipii, 
the ignoratio elenchi, and ambiguous language 
generally. Other classifications have been more 
or less elaborately carried out. But, owing to the 
enormous variety and intricacy of inaccurate and 
confused modes of thought, it is difficult to draw 
up a scheme at once complete and rigorously 
scientific. See the articles Logic, Induction, 
Syllogism ; for Bacon’s eidola, prejudices influ- I 
encing the judgment, see Bacon ; and for the j 
subject of fallacies generally, see^ the text-books i 
of logic, as those of Wliately, Mill, Jevons, and 
Fowler. 

Fallersleben. See Hoffmann, August. 

Falli^res, Aemand, French President (1906- 
13), was born at Agen in 1841, and became an 
advocate, deputy, premier (1883), and president of 
the senate, 189^1906. 

Falling Bodies* See Gravitation, Kine- 
matics, Attwood’s Machine. 

Falling Sickness. See Epilepsy, j 

Falling Stars. See Meteors, 

Fallmerayer, Jacob Philipp, a German 
traveller and historian, was born 10th December 
1790, at Tschbtsch, near Brixen, in the Tyrol. At 
the university of Landshut he studied law, history, 
and philology, and in 1826 was appointed to its 
chair of History and Philology. In 1831-34 he 
accomimnied the Eussian general. Count Oster- 
mann-Tolstoi, in a joum^ through Egypt, Palestine, 
Syria, Cyprus, Ehodes, Greece, Turkey, and Italy, 
and twice afterwards (in 1840 and 1847) he re- 
visited the East. The events of 1848 recalled him 
to Bavaria, and for a short time he sat as a deputy 
in the Frankfort parliament. Fallmerayer spoke a 
great number of European and oriental tongues. 
He died at Munich on 26th April 1861. His piin- 
cipal works are Geschichte des Kaiserthums Tra- 
pemnt (1827), Geschichte der EalUnsel Morea im 
Mittelalter (2 vols. 1830-36), and Fragmente aits 
dem Orient (2 vols. 1845). His views on the 
Slavonic origin of the modern Greeks excited the 
liveliest controversy at the time of their publioa- 
rion (1835). His complete works, with a Life, 
were edited by Thomas (3 vols. Leip. 1861). 

FallopillS9 Gabriel, Italian anatopist, bom 
at or near Modena in 1523. He was professor of 
Anatomy in 1548 at Pisa, and in 1551 at Padua, 
where he died, 9th October 1562. He devoted 
special attention to the anatomy of bones, and wrote 
careful descriptions of the ethmoid and sphenoid 
bones, and of the internal ear. The canal which 
transmits the facial nerve after it leaves the nerve 
of hearing is still known as the aqueduct of 
Fallopius. In myology he corrected various errors 


into which Vesalius had fallen. He also studied 
the organs of generation in both sexes ; and the 
Fallopian tube which connects each ovary with 
the uterus (see Ovariotomy, Womb) is named 
after him. He was superintendent of the Botanical 
Garden at Padua, and had a reputation^ as ^ 
botanist. A complete edition of his works in four 
folio volumes was published in 1600. 

Falloux, Frederic Alfred Pierre, Comte 
DE, a French author and statesman, was born 
at Angers, 7th May 1811. He first drew atten- 
tion to himself by two works penetrated by an 
ardent love of the old Bourbon order of things — 
L*Histoire de Louis XVI, (1840) and L’Histoire 
de Saint Pie V. (1844). In 1846 he was chosen 
deputy for the department Maine -et- Loire. In 
religion he advocated the ideas of Montalem- 
bert, in politics those of Berryer, and united with 
his Legitimist sentiments a love of liberty and 
education strangely incongruous with the historic 
character of his party. After the revolution of 
February 1848 he exhibited much energy as a 
member of the Constituent Assembly, was one of 
those who organised the resistance to the insurrec- 
tion of the 15th May, and, as reporter on the 
national workshops, pronounced for their imme- 
diate dissolution. He was also one of the most 
aident promoters of the expedition to Home. On 
the election of Louis Napoleon to the presidency, 
Falloux was appointed Minister of Public Instruc- 
tion, an office which he held for only ten months. 
After the coup dHat he retired from public life 
; to a countrv-seat near Angers, where he occupied 
himself ^vith agricultural pursuits, and where he 
died, 6th January 1886. He was a member of the 
French Academy. His writings include Souvenirs 
de ChanU (1857), Miditations et PrUres (1863), 
and Le Convention du 15 Septembre (1864). 

Fallow (from the same root as Ger. fahl or 
faXb, expressing a pale dun, tawny colour). 
*This word sometimes signifies waste, untilled land ; 
hut usually it is applied to laud that is ploughed 
and otherwise cultivated for a season without being 
cropped. The most of the wheat raised by the 
Eomans was so^vn after the land was fallowed ; in- 
deed, the usual rotation was fallow and wheat alter- 
nately. It was only fertile soils that could long 
support such an exhausting system ; hence resulted 
the decreasing produce which the later Eoman 
agricultural authors so often speak of and lament. 

The fallowing of land was introduced into all the 
countries which fell under the dominion of the 
Eomans. Britain during their sway soon ex- 
ported large quantities of wheat, and for cen- 
turies after the Eomans left no other mode of 
cultivating the land was followed. It may here be 
observed that, wherever the system of fallowing 
without ^ving manure to the crops is practised, it 
necessarily supposes that the soil is at least moder- 
ately fertile. This system is most successful on 
argillaceous soils, which are retentive of organic 
manure, and which cannot be cleaned by any other 
method. The destruction of weeds, such as couch- 
grass {Triticum repens) with its long jointed' root- 
stocks, is the first great object of fallowing. The 
exposure of the soil-suhstance to the weathering 
action of the air and the rest given to the land aie 
minor objects. The loss fioni washing out of valu- 
able soluble substances, more especially nitrogen, 
by rain, is a serious disadvantage of fallowing ; and 
this, along with the possibility of the land becom- 
ing more and more foul with weeds during a wet 
summer, makes the benefits of the practice ex- 
tremely doubtful, unless under exceptional circum- 
stances. 

It was long before fallowing was Introduced to 
any extent in Scotland ; but about the beginning 
of the 19 th century it was largely pi-actisecL 
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Owing, however, to the draining of the soil and the 
extension of the green-cropping system, it is now 
confined to the most retentive clay-soils, where it 
affords the only means of thoiouglily cleaning the 
land. Sometimes as many as tliiee or four plough- 
in gs are given in summer before the seed is sown in 
autumn. In old cultivated countries land is com- 
monly so much 1 educed in its organic matter that 
fallows require to be dressed with faim-yard or 
other organic manure, in order to yield satisfactory 
crops. Since the general intioduction of green 
crops the term fallow has departed in some measure 
fiom its original meaning. These crops are sown 
on what was formeily the fallow break, and are 
now often styled fallow-ciops. The land, no doubt, 
receives in some measure a fallowing ; it is freed 
from weeds, and allowed to rest from the grovvth of 
grain crops. Bastaid-f alio wing is a teim which is 
used in Britain when hay -stubble is ploughed up 
in the end of summei, fieed from weeds, and sown 
with wheat in autumn. 

Where arable cultivation is carried on in semi- 
arid regions (diy farming), the land is commonly 
fallowed in alternate years. The object in this 
case is to enable the land to accumulate moisture, 
surface tillage being carried out repeatedly in 
order to prevent evaporation. Under this system, 
and with other devices for the conservation of 
moistuie, good ciops can be grown eveiy second 
year where the annual rainfall is as low as 12 
or 14 inches. 

Fallow-chat. See Wheatear. 

Fallow-deer (Cervus dama)^ a native of the 
Mediterranean districts of Europe and Asia, whence 
it has spread or been intiodnced into other countries, 
such as Britain, where it leads a vigorous semi- 
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domesticated life in many parks. Some authorities 
refer its introduction into Britain to the Komans ; 
others point to fossilised remains and regard it as 
indigenous. It may have been exterminated and 
subsequently reinstated more than once. It is a 
very graceful animal, standing about 3 feet high at 
the shoulders, coming in stature between the Roe- 
deer (q.v.) and the Red Beer (q.v.). The usual 
summer colour is reddish-brown with white spots, 
while in winter the spots are fewer and the general 
shade grayer. A quite unspotted type also occuis, 
and white or other sports or varieties are common. 
The tail is black above, white below. The antlers, 
confined as usual to the bucks, or males, are 
cylindrical at the base, give olf two tines at some 
distance apart, and then form a shovel-like or 
palmate expansion. The young male of the first 
year has no antlers, and the increasing annual 
development is marked for six years. Fawn, 
pricket, sorrel, soare, buck of the ’first head, and 


buck complete are the names used to distinguish 
the various giades. The eyes and ears are large, 
and under the former theie lie conspicuous sub- 
orbital cavities, which are wholly glandular, 
and not ‘bieathing places,’ as Gilbeifc White and 
others have supposed. The breeding season is in 
October, and the doe beais in June. Tlieie is 
geneially a single fawn, though occasionally two. 
The fallow-deei seem naturally timid and gentle*, 
and become readily accustomed to man. The flesh 
is much esteemed. See Beer; Lydekkei, 
Mammals; Sir Hariy Johnston, British Mam- 
mals , Millais, Brntish Deer. 

Fall River, a busy manufactuiing city and 
port of entiy of Biistol county. Massachusetts, at 
the mouth of the Taunton Rivei, 51 miles S. of 
Boston by rail. The town, founded in 1803, and 
incorporated in 1864, is well built, the handsome 
city nail, Burfee High School, Biadfoid Bnrfee 
Textile School, and many othei buildings being 
largely constructed of a fine gianite quariied in 
the vicinity. It has a splendid liarboni, and is 
connected with New York daily by steamboat. 
Fall River is the largest cotton manufacturing city 
in the United States, and has also large print 
works and bleaciieries. Other manufactures are 
thread, yam, hats, &c. The city has an excellent 
water-supply. Pop. (1870) 26,766; (1890) 74,398: 
(1911) 119,295; (1920) 120,485. 

Falls. See Waterfalls. 

Falmouth, a municipal (formerly pailiamen- 
tary) borough and seaport of Cornwall, on the- 
southein side of the estuary of the Fal, 18 miles 
NNE. of the Lizard, and 66 by lail WSW. of Ply- 
mouth. It chiefly consists of a narrow street, a 
mile long, with suburban ten aces and villas on the 
heights behind ; and it has a marine drive, several 
pleasure-grounds, a libraiy, a polytechnic society 
(1833), and a town-hall (1866). 'the harboui, one 
of the best in England, is 5 miles long by 1 to 2 
miles wide, and 12 to 18 fathoms deep. The en- 
trance is defended on the west by Pendennis Castle 
(c. 1638-44), which crowns a rock 198 feet high, 
and which in 1646 surrendered to Fairfax aftei a 
five months’ siege; on the east, by St Mawes 
Castle (1543). Pop. of the municipal borough 
(1851) 4953; (1891) 4273; (1921, as extended in 
1892) 13,318. The parliamentary borough, includ- 
ing Penryn, was merged in the county in 1918. 
From 1688 to 1850 Falmouth was one of the prin- 
cipal packet-stations for foieign mails. There is 
much ship-1 epairing and building, and a considei- 
ahle pilchard-fishery off the neighbouring coasts. 
Here orange and lemon tiees yield plenty of fiuit 
on open garden-walls. Falmouth has arisen since 
1613, Sir Walter Raleigh having drawn notice to 
its capabilities. Charles II. incorporated it in 1661 ; 
and at one time it was a stronghold of Quakerism^ 
False Acacia. See Robinia. 

False Bay. See Cape of Good Hope. 

False Decretals. See Canon Law. 

False Pretences. See Fradd. For False 
Money, see Coining; for False Swearing, see 
Perjury ; and for False Weights, see Weights. 

False Point, a cape and harbour of Oiissa, 
43 miles E. of Cuttack by canal. The haibonr, 
which has a lighthouse, is safe and roomy, and is 
considered the best between Calcutta and Bombay ; 
it is the entrepbt for the trade of Orissa, and a 
regular port of call for steamers. 

Falsetto, a teim in singing for the highest 
register of a man’s voice, which joins the natural 
or chest-voice, and which, by practice, may be so 
blended with the chest-voice as to make no per- 
ceivable break. See Voice. 

Falstaflf. See Oldcastle, and Fastolf. 
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F^lstei% a Danish isla;id in the Baltic, south 
of Zealand, which measuies 26 miles hjr 16 at its 
widest pait, and has an area of 183 sq. miles. It is 
flat, leinarkably fiuitful, and well cultivated. Its 
inhabitants employ themselves chiefly in agricul- 
tuie and cattle-breeding. 

Fallllls or Fahlun ( called also Gamla Koppar- 
herget — i.e. ‘the old coppei - mine ’ ), a town of 
Sweden, 50 miles W. of Gavle. It has for more 
than six centuries been famous for its copper- 
mines, though the quantity of ore now obtained is I 
much smaller than formeily. The excavations ex- 
tend for miles underground. Destroyed by fiie in 
1761, Falun was rebuilt on a regular plan ; but its 
wooden houses have a sombre appearance, being 
blackened by the fumes of the numerous smelting- 
fuinaces. Pop. 13,000. 

FalunSy a teim given by the agriculturists of 
Touraine to shelly sand and marl, which they use 
as manuie, and applied by geologists to the deposits 
from which they are obtained. 

Fama (Gr. Pheme)^ the goddess of rumour, a 
personification which appears in the works of the 
earliest poets. Sophocles makes her the child of 
Hope; Virgil, the youngest daughter of Teira, and 
sister of Enceladus and Coens. 

Fama €lamosa9 in the ecclesiastical law of 
Scotland, is a widespread and prevailing leport 
imputing immoral conduct to a minister, pro- 
bationer, or elder of the church. When such repoit 
exists, a presbytery may commence process against 
a minister without the instance of any particular 
accuser, but as acting for the vindication of their 
own order, and in behalf of the morals of the com- 
munity. If satisfied that the fama is not ground- 
less, the presbytery serves the ofifender with a libel 
when no private party comes forward to execute it. 

Famagosta, or Famagusta, a seaport on the 
east coast of Cyprus, on the supposed site of ancient 
Arsinoe. It was a place of importance during the 
Crusades; and under the Venetians from 1487 to 
1571 it became a lich and flourishing seaport, 
with 30,000 inhabitants. On falling into the 
hands of the Tuiks after a long siege ( 1571 ), it 
began to decay ; an earthquake in 1735 completed 
its ruin. The chuich of St Nicholas is a fine speci- 
men of mediseval architectuie ; in it Richard I. of 
England crowned Guy de Lusignan king of Cyprus 
in 1191. Famagosta, which has only some 6000 
inhabitants, possesses a natuial harbour, 1^ mile 
long by 4 mile wide, improved in the 20th century. 
The chief exports are corn and its famous pome- 
granates. 

Familiar (Lat., ‘servant’), a supernatuial 
being in attendance upon a magician, wizard, 
or other piofessor of the black ait. The belief 
in spirits as especial patrons or guardians of indi- 
viduals is very ancient, and is still widely spread 
among more than savage races. The guardian 
angel is indeed an integral part of his faith to 
many a Christian, as much as the tomgak to 
the Eskimo, or the genhis natalis to the ancient 
Roman. The genial and sportive ^ardian spirit 
of the househmd is also a venerable belief, and 
we find in Leviticus (xix. 31) a warning against 
familiar demons who give occult knowledge. 
Dming the middle ages the belief in ‘enchanted 
rings’ containing familiar spirits was widely dif- 
fused throughout Europe, the ma^cians of Sala- 
manca and Toledo being especially famous for 
their skill in thus subjugating and imprisoning 
demona The notion of familiar spirits is one 
perfectly natural to the Persians and Hindus, and 
Aladdin’s * slave of the lamp ’ is an example in 
point. A favourite form assumed by the familiar 
soil it in western Europe was that of a black dog. 
Kuch was the case with the famous Cornelius 


Agrippa, who was always accompanied by a devil 
in the shape of a black dog. When he saw that 
his death was at hand, accoiding to Paulus Jovius, 
he took from the dog’s neck a collar inscribed with 
magic symbols, and let him go with the words : 
A6^, perdita Bestia qiice me totum perdidistL 
Butler, in his Hvdihras, gives the dog the respect- 
able oflice of tutor to the sage, and Wierus, the 
pupil of Agrippa, assures us that the animal was no 
cacodsemon but a natural pet. At least there is no 
doubt about the black dog in Goethe’s Faust and 
his association with Mepbistopheles, and there is 
good tradition that Simon Magus also had a familiar 
in the same foi-m. See Demonology and AYitch- 
CEAET. 

Familiars* See Inquisition. 

Familist^re* See Guise. 

Family (from Lat. familia, formerly identified 
with Oscan/aweZ, slave, now connected with Sans. 
dhd, to settle), in the restricted sense, the group 
formed by a man, his wife, and his children, but 
also in Roman law, and in the practice of primitive 
peoples, including household slaves. In a more 
extended sense, family is or was used to mean those 
descended from a common ancestor, the kindred 
(cf. Roman jus civile) or all those connected by 
blood on the male or female side fus gentium)^ or 
even the gens^ the agnatic descent of which was a 
matter of belief only. 

By natural family is meant the group of descend- 
ants of an ancestor still alive ; when the eldest 
ascendant is supreme in this household, we get 
the patriarchal family. The joint or extended 
famuy, also called house community^ is an associa- 
tion of many living in a common dwelling and 
governed by a common chief, often the oldest 
male ; from the joint family may be developed the 
village community. The joint family is the import- 
ant social unit in Indian law ; it is also found in 
West Africa, though the comparative absence of 
property and the undeveloped condition of law 
make it less important. 

The patriarchal family played an important part 
in the discussion, based on very limited knowledge 
of the relevant facts, which raged round the theories 
of Maine, Moigan, McLennan, and others in the 
latter half of the 19th centuiy. Maine {Dissertations 
on Early Law and Custom^ 1883, p. 199 ) held that 
all early societies that had any permanence or 
solidity were or claimed to be descended from a 
common ancestor. This theoiy will hardly hold 
good of primitive peoples known to us at the pre- 
sent day, even if we note that Maine has dropped 
from his definition the element of the supremacy 
of the oldest male, which is an essential feature of 
the patriarchal family. It is clear that the pre- 
tence of common descent may well be an ex post 
facto explanation of the unity of the society, ■\vhich 
was in fact due to quite other causes. 

Generally speaking, the first historians of human 
society regarded the facts at their disposal from a 
crude evolutionary standpoint, which attempted to 
conceive of all human societies as so many stages 
on a single line of progression. Morgan, for ex- 
ample, postulated, first, a stage of promiscuity; 
second, the intermarriage of bi others and si«iters 
( consanguine family ) ; third, polygamy (Punaluan 
family), in which either the males oi the females 
were blood or tribal brothers and sisters. Out of 
this developed temporary marriage (the pairing 
family ), the patriarchal family ( conceived by him 
as polygynous), and monogamy. He held that 
from tlie Punaluan family developed the Turanian 
system of kinship, under the influence of pro- 
miscuity regulated by totemic exogamy. Our pre- 
sent European system arose in place or, though not 
out of, the Turanian. 
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it lias now been shown {Tylor Essays^ 1907, 
p. 309) that the Hawaiian system (Punalnan 
family), which Moigan put at the base of his 
whole system, inasmuch as the consanguine family 
was a purely hypothetical stage, is not only a rela- 
tively late stage, but was in vogue mainly if not 
entirely among the chiefs. Our available know- 
ledge provides not one shied of testimony — either 
from social facts or from the philological evidence 
of the classificatory system of kinship — that pro- 
miscuity was the earliest stage or at any time a 
luling piinciple of human society. Customs of 
avoidance between brother and sister, on which 
Morgan laid much stress as evidence of a stage of 
promiscuity, are probably late developments. 

It is a little difficult for the present generation 
to understand the causes which led to the vehement 
controversy between Morgan and McLennan, who 
differed mainly in their interpretation of classifica- 
tory terms of relationship, and in the details only 
of their scheme of evolution of society. Both postu- 
lated primitive promiscuity, from which, according 
to McLennan, owing to infanticide causing scarcity 
of women, was evolved first Nair and then Tibetan 
polyandry, involving kinship (i.e. the reckoning 
of descent) through women. This led, through 
marriage by capture, to exogamy and the loss of 
homogeneity in groups. Neither infanticide, poly- 
andry, nor capture had the importance which 
McLennan attached to them, and nis explanation 
of the origin of exogamy is quite unconvincing. He 
supposed that women, being scarce, were valuable 
(obviously as wives), and would not be allowed to 
leave their own group (though the ordinary cus- 
tom of exchange of sisters satisfies the conditions ). 
Many men were, however, compelled to look for 
wives outside their own group, and eventually their 
own women ceased to he regarded as possible wives, 
and were in the end forbidden as spouses to men of 
their own group. 

It is certaiu that the exogamous social group has 
developed in many parts of the world from the 
family, and that the lule of exogamy is an exten- 
sion of the rule against incest between kin, the 
origin of which is uncertain. 

The tendency of modern research is to work out 
the history of society for each cultural area. Dr 
Rivers showed for Melanesia {History of Melan- 
esm/fi Sooietyj 1914) that terms of relationship will 
give us a clue to social institutions, especially forms 
of mamage, which have left no other trace. 

Unless the Melanesian facts are deceptive, it is 
certain that the history of society has been a far 
more complicated process than the earlier theorists 
recognised. Dr Rivers supposed that the family 
(in the restricted sense) was the starting-point of 
the evolution of society in Melanesia. With the 
development of the dual system (see Totemism) 
the dlassificatory system came into use. At a 
later period, owing possibly to the intrusion of a 
new race which brought few women with it, sexual 
communism took the place of individual marriage, 
but this communism was a state of regulated pro- 
miscuity, inasmuch as society was divided into two 
groups, dind men of one group had relations only 
with women of the other group. 

Sexual jealousy began to play an important part 
later, especially in the case of the old men, who 
attained a position of dominance ; and old men 
monopolised the young women of the community, 
taking them as individual wives. Such commun- 
istic relationfii as continued were limited to those 
between men and women of the same generation. 
Old men were inf the habit of handing over one or 
more wives to their sister’s sons or to their son’s 
sons (in this connection it should be noted that 
a marriage between a man and his daughter’s 
daughter or his brother’s daughter’s daughter was 


known ; the grandfather’s wife was not, therefoie, 
necessarily old), in order to satisfy their desire for 
individual wives. As, under a dual organisation, 
the father’s sister is also the mother’s biotheis 
wife, we find also a custom of maiTying the fathei’s 
sister. At a later period the motliei’s bi other 
handed over his daughter instead of liis wife to his 
sister’s son, and thus gave rise to the very import- 
ant form of union to which the name ‘ cross-cousin ’ 
marriage is given. Normally, the cousins who 
marry are the children of own, not tribal, brother 
and sister. At this time originated also marriage 
by capture. A man appears to have given his 
daughter not only to his sister’s son, but also to 
his younger biother; hence a widow may not 
marry the elder brother of her husband. Moie 
especially in the Banks Islands there is a wide- 
spread custom of adoption of children. Dr Rivers 
gave reasons for supposing that this is due to the 
state of sexual communism, which gave rise to a 
community of children. It seems probable that the 
customs of adoption are due in large measure to 
an increasing recognition of the bond between 
father and child. 

The data for studying the history of social evolu- 
tion in other parts of the world are at present lack- 
ing. The Melanesian results are largely based 
on the study of kinship and systems of i elation- 
ship, the close dependence of which on forms of 
marriage has been amply demonstrated. Generally 
speaking, the history of marriage in Melanesia 
has been from a (hypothetical) stage where it 
was regulated by kinship to a stage in which 
phratry or clan exogamy laid down the prohibited 
degrees. The pendulum is now swinging hack, or 
has already swung hack, to regulation of marriage 
by kinship. It is nob improbable that this general 
sketch will be found to be true of other large 
areas. 

It has been shown elsewhere (see Totemism) 
that the rule of descent, by which is meant solely 
the regulation of the membership of the social unit 
(i.e. moiety, clan, or caste) may be either matri- 
lineal (following the female line), or patrilineal; 
we have now less reason to believe that the former 
rule is earlier (cf. Graebner, Methods der Ethnologist 
1911, p. 90; Rivers, Melanesian Society, ii. 568). 
The rule of descent may depend on the kind of 
marriage. 

Among aberrant forms of the family must he 
mentioned the pirrauru custom of the Australian 
Dieri, who also recognised, like the Melanesians, 
the marriage with the brother’s granddaughter. 
The facts are not absolutely established, but it 
appears that a woman, after contracting an indivi- 
dual marriage, was united in a secondary union 
(cicisheism) with one, usually several, men. In 
like manner a man was united in pirraivru with 
several women. But, as in Tibetan polyandry, all 
children were reckoned the offspring of the primary 
husband. The institution is probably due to the 
scarcity of women caused by the dominance of the 
old men. It has often been quoted as an example 
of ‘ group marriage,’ but this term cannot correctly 
he applied to it. 

In recent years American observers have main- 
tained the priority in time of the so-called * loose ’ 
organisation. This is not exactly a form of descent, 
for in it kinship is recognised through both parents, 
an impossibility when the meaning of ‘ descent ’ is 
the * rule by which membership of a social group is 
determined.’ 

It must not be supposed that matrilineal descent, 
which regulates marriage, implies the supremacy of 
women, for among primitive peoples the authority 
of the husband over th^ wife is independent of 
descent (Malinowski, Family, 77). Nor yet does 
it exclude the recognition or the kinship of father 
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(or mother) and child (Thomas, Kinship and Mar- 
riage, p. 23 ). Inheritance of property and succes- 
sion to chieftainship are equally independent of 
the mode of descent (Rivers, Melanesian Society, 
ii. 319), though it is certain that in some matri- 
lineal societies, at any rate, the sister’s son is a 
man’s natural heir. 

Some authors {Jour. R. Anthrop. Inst, xviii. 
245-89) have laid much stress on the importance of 
matii local ( formeily called beena ) man iage, in which 
a man goes to live with his wife’s family. Closely 
related to this is bilocal marriage, in which the 
husband takes his wife to his own kin after remain- 
ing a longer or shorter time with hei family ; the 
classical instance is the case of Jacob, who served 
seven years for his wives. Patrilocal mairiage 
(termed ba'al marriage by Robertson Smith) appears 
to be the normal type. 

On the whole, customs of residence are less im- 
portant in their influence on the family than the 
method by which the wife is obtained. W here she 
becomes one of her husband’s family, usually by 
urchase, the children naturally belong to the iius- 
and, independently of the rule of residence ; where 
she remains a member of her own kin, the children 
are members of her kin, whether she resides with 
her husband or not. In parts of West Africa two 
foims of marriage exist side by side ; the purchased 
(*bond’) wife’s children alone can succeed to pro- 
eity, and the ‘free’ wife’s children remove at the 
usband’s death to their mother’s town. If a free 
wife or her children die, the husband may not bury 
them, but must hand them over to the mother’s 
family for interment. It is, however, possible for 
the father’s family to purchase such children, who 
can then succeed their father as chief, or inherit 
his property. 

Generally speaking, even among peoples who 
•do not recognise the free wife as a normal type, a 
woman’s children belong to her family until the 
bride-piice is paid, or their claims are satisfied in 
some other way; and a wife repudiated without 
cause can also, in some parts of West Africa, claim 
her children, and take them with her to her family. 

Conversely, after payment of bride -price, the 
paternity of a woman’s children is often a matter 
of indifference. The husband may claim children 
born before wedlock (provided he is the first to pay 
bride -price), or after his wife has quitted him 
his purchase -money is not refunded), 
begotten by a brother after the first hus- 
band’s death are frequently accounted those of the 
original husband (Levirate), and, exceptionally, 
the children begotten by a stranger belong to the 
same category. 

In some parts of West Africa the wife is free, 
with her husband’s consent, to cohabit with any 
one, and in other parts she quits her husband after 
a few months of wedlock, and practises free love 
till she is pregnant. 

This free recognition of children, regardless of 
paternity, makes it clear that purchase, i.e. potesfas, 
is the important element. The position of a house- 
hold slave, who occupies a place hardly, if at all, 
•differing from that of a child, bears out this view. 

Fosterage may set up a relationship closely 
akin to that of the actu^ children of a man, and 
adoption is also of much importance; it is either 
penal, to replace a murdered member of the family; 
or voluntary, by purchase or simple declaration. 

Ancestor worship is a further important ele- 
ment ; it maintains the unity of the joint family, 
and gives cohesion to groups varying in composition 
from the individual family, recruited as has just 
been shown, to the exogamic social unii, where 
the ancestor may replace the totem as the sign of 
common origin, real or assumed. It somefimes 
happens that worship of ancestors in the female 
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line is also kept up ; and in this case there is prlmd 
facie reason to suppose that kinship was originally 
reckoned through females. 

In other respects, also, a child stands in close 
relation to its mother’s family, not only as regards 
marriage prohibition, but alf<o in zespect of pro- 
pel ty ; in West Africa, if there is a lack of land in 
the father’s family, the normal lesource is to apply 
to the mother’s relatives for an allotment. 

The law of inheiitance has a deep influence on 
the form of the family. Family propei ty may 
remain undivided (joint family) after the death of 
the male head in whose hands it is concentiated ; 
or it may be equally divided among the sons ( gavel- 
kind), sometimes with a larger share to the ^dest, 
or to both eldest and youngest ; or it may pa^s to 
the eldest son, omthe eldest sons of each of the 
wives (in polygyny), or to the youngest son 
( Borough English ). The importance of these modes 
of distribution lies especially in the fact that the 
heir to property may also be heir to children, and 
therefore not only receives the biide-piice of un- 
married daughters, but is the head of all males of 
the family. 

It seems clear that there has been a tendency to 
pass from a condition in which matrilineal descent 
and inheritance are recognised to one of which 
patrilineal descent is the rule. The simple reason 
IS that there is a closer bond between a father and 
his own children than with his sistei;’s, and the 
change was simplified by the fact that wife-pm chase 
put the wife, and therefore by analogy the chil- 
dren, in a man’s power. Rights of succession (to 
chieftainship, &c.) usually pass in the male line, 
and the ziseof chieftainship must have been another 
powerful lever in forwarding the change to agna- 
tion (patrilineal descent or kinship). It must not, 
however, be supposed that inheritance and succes- 
sion are necessarily in the male line. In the case 
of the Iroquois tribe, titles, rights, and property 
were transmitted in the female line, though a man’s 
own broth eis as well as hh sisters’ children weie 
possible heirs. Woman owned the lodge and all 
within it, the clan burying-giound and all other 
lands, and her own children ; she had the right to 
select from her sons the candidates for clan and 
tribal chieftainship, and to initiate proceedings for 
their deposition ; she alone could adopt aliens into 
her group, and a man could adopt an alien as a 
Idnsman only with the tacit or expressed consent 
of the matron of his clan ; a mother could forbid 
her sons to go on the waipath ; a woman received 
prisoners of war as spoils, with liberty to kill them 
or replace slain kinsmen by them ; she might de- 
mand from her husband’s clansmen a captive or a 
scalp to replace a loss in her family. The repre- 
sentatives of women formed the clan, tribal, and 
other councils ; there were chief tainesses who levied 
contributions for ceremonials and assemblies, and 
they guarded the treasure of the tribe, consisting of 
wampum, feather-work, &c. ; a woman might even 
be made regent when the ordinary male miiefdom 
was vacant. The penalties for killing a woman 
were double those for killing a man. To this state 
of things the name matriarchy can properly be 
applied. 

The term matriarchy has often been applied to 
the institution of matrilineal descent, and it has 
been maintained on insufficient grounds that this 
alone tends to elevate the social status of women. 
Generally speaking, woman among primitive peoples 
enjoys a larger measure of independence and 
authority in agricultural communities, in which she 
is, at least to some extent, the provider. But even 
in Australia the old women occupied an important 
position in certain tribes. 

See Kin, Mareiage; also Anoestoes (Wor- 
ship OP), Totemism. 
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I'uui.ily^ in biological classification, means an 
alliance of nearly related genera. Individual, 
species, genus, family, order, class, and phylum are 
the common categoiies of classification in ascending 
order, with internietliate ranks, such as sub-genus, 
sub-ordei, sub-family, section, and sub-phylum. 
Thus, the dolphin family — Delphinidae— includes 
the genera Delphinus or Dolphin, Monodon or 
Narwhal, Delphinapterus or Beluga, Phocjena or 
Porpoise, Orca or Grampus, &c., and is itself in- 
clufted in the order Cetacea, in the class Mam- 
malia, in the phylum Vertehrata. See Genus, 
Species, Taxonomy, Zoology. 


Family Compact, the name given toceitain 
political leagues entered into hy the Bourbon kings 
of Europe. Of these, two deserve mention. The 
first, an agreement concluded bg^tween the kings of 
France and Spain in 1733, was aimed on the one 
hand against the ascendency of Austria in Italy 
and on the other against the mercantile supremacy 
of Britain on the sea. Out of this arose a war 
between Britain and Spain in 1739. The second 
compact, signed in 1761, had for its object the 
union, in a close offensive and defensive alliance, 
of the Bourbon sovereigns of France, Spain, and 
the two Italian kingdoms Naples and Sicily, and 
Parma and Piacenza; and next year Britain 
declared war. 


Family of Love, or Familists, or Davidists, 
a sect which appeared in Holland in the middle 
of the 16th century. It was founded by David 
Joris or George (1501-56), an Anabaptist of Delft, 
who left the Anabaptists about 1538, and founded 
the new communion, while apparently conforming 
to the Beformed Church (see Anabaptists). In 
the reign of Edward VI., according to Fuller, 
Henry Nicholas, a disciple of Joris, came over to 
England, and commenced the perversion of silly 
people in a secret way. By 1572 they had appar- 
ently increased in numbers considerably, for in 
that year one John Rogers published a work against 
the Horrible Secte of Qrosse and Wicked Heretiques 
naming themselves the Family of Love. In 1680 
Queen Elizabeth issued a proclamation for the 
hunting out and punishing of this ‘damnable sect.’ 
The Family of Love, ‘ or Lust rather,’ as old Fuller 
has it, tried in vain to insinuate themselves into 
the good graces of King James, and the society 
gradually disappeared in the 17th century. They 
disregarded dogma and church ceremonies, and 
insisted that religion consisted simply in love, 
wMch makes us one with God — a doctrine that 
led to extreme Antinomianism (q.v.). 

Famines, or times during which there is a 
scarcity, niore or less severe, more or less local, of 
food-supplies, are due to a variety of causes. They 
have^ been perhaps oftenest caused by drought or 
deficiency of rainfall, es{)ecially in tropical regions ; 
by excess of rainfall, giving origin to floods and 
inundations, more particularly in northern climes ; 
by excessive fro'bts and other irregular incidences of 
climatic conditions ; by the ravages of insects (flies, 
locusts, ants, grasshoppers, &c.) and vermin (rats, 
mice, &c.) ; by the devastations of war; and by 
the wholesale destruction of forests, especially on 
hillsides, giving rise to drought— a cause which 
has operated more particularly in northern China. 
Apart from these causes, the occurrence of famine 
in a particular locality depends upon the ratio 
between the population and the food-supply for 
the time being of that district, or, more cor- 
rectly, between the amount and extent of the 
failure m the supplies and the density of the local 
population. Amongst the factors which exert an 
injurious effect upon the food-supply must be 
mentioned not only backward and inadequate 
methods of agriculture, but sometimes also the 


system of agriculture in vogue ; deficient means of 
communication and transport ; misappropriation of 
the soil — i.e. using it for growing crops which 
add nothing to the food-supply when the land that 
is devoted to the production of the necessaries of 
life is inadequate for the normal wants of the 
population ; legislative interference, either prevent- 
ing the free exploitation and development of the 
complete resources of the soil, or throwing obstacles 
in tne way of the natural distribution of food- 
supplies; the ill -regulated distribution of food- 
supplies apart from governmental interference; 
sudden immigrations of large bodies of people into 
districts of confined area ; the social customs and 
agricultural habits of a people making them prin- 
cipally dependent upon one kind of food, as the 
Irish upon the potato ; the religious belief of 
a peojile restricting them to certain prescribed 
kinds of food ; lack of foresight and energy im 
the administrative authorities, provincial, national, 
or geneial, as the case may be, together with 
the limited extent and inaccessibility of the- 
resources they have at their command ; insufficient 
resources and powers of organisation of piivate 
merchants ; undue facilities for commercial specula- 
tion in grain and other necessaries of subsistence ; 
and the misapplication of gi'ain, &c. — i.e. the 
using of it in undue quantity for brewing or dis- 
tilling, and the like. Attempts have also been 
made to trace some law of relation between the 
occurrence of famines, more particularly in India, 
and the sun-spot cycle, the links of connection 
being the meteorological effects that are supposed 
to manifest themselves on our planet in dependence 
upon the cyclical phases of the waxing and waning 
of the sun’s spots. 

Famines cannot be wholly prevented. The 
powerful climatic causes to which they are prin- 
cipally due cannot be controlled by human agency, 
except to an extremely small degi-ee, chiefly by the 
maintenance of river-banks and sea-banks, and by 
the regulation of the forests. The local conditions 
are in every case so diverse, and often so com- 
plicated, that it is fiuitless to attempt to give more 
than a few general rules. In cases where the 
country is dependent upon irrigation for its fertility, 
it should be the first care of the inhabitants, or, 
failing them, of the government, to make pro- 
vision for the storing of water, to regulate its dis- 
tribution, and to utuise it in the most economical 
ways. But the most efficient methods of rendering 
govenimental assistance are to improve the means 
of transport, to encourage more scientific systems 
of agriculture, to give warning to districts that are 
likely to be affected of the threatened appioach of 
a period of scarcity, and then to leave the rest to. 
the enterprise of private merchants. There should 
be no legislative restrictions on the free trans- 
mission of food-supplies from centres of abundance 
to districts which are suffering from famine. The 
systems of agriculture best calculated to prevent 
the occurrence of famines and counteract their 
devastating effects are peihaps those in which the 
quantity of land in each farm is large enough to 
allow of a sujBSlcient variety of crops being produced 
year by year, so that the cultivator need not be 
dependent upon the success of one single crop for 
his sustenance, or even his livelihood. In In^a 
each province is requiied to maintain a famine 
fund. 

The appended list includes a few of the more 
important famines of the world, either fiom their 
historical significance or from the great destruc- 
tion of life that attended them. A much more 
detailed list, together with a couple of excellent 
papers on the subject, by C. Walford, will be 
found in the Journal of the Statistical Society 
I (1878-79). 
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879 A.D. Universal faiiiine. 1711. Carmola ; lasted 

1005 England several yeais 

1016 Throughout Europe 1769-70. India ; thiee nullioii 

1022. In many parts ot people perished. 

the world. 17S1-83. In Carnatic and 

1051. Mexico. Madras. 

1052-60. In Ghoi, India. 1782-84. India. 

1064-72. Seven years’ famine 1790-91. India. 

m Egypt. 1822. Ireland. ! 

1069. In north of England. 1846-47. Ireland; potato 

1162. Univeisal famine. famine. 

1314. SileMa, Poland, and 1866 Bengal; one million 

Lithuania. and a half died. 

1344-45. India, especially in 1877 India. 

the Deccan. 1877-78. North China. 

1347. Italy. 1888-89. North China. 

1491. Ireland. 1891-92 Russia. 

1586-39. Ireland. ' 1897. India 

1600. Russia 1899-1900. India. 

1631 India, Asia generally. 1905 Russia. 

A widespread famine followed the Great War in 
Europe, especially Russia. It was after a famine 
in 1586 that the poor-law in England had its 
beginning. Famines have been unhappily frequent 
in India, as in 1889, 1892, 1897, and 1899-1900 
( Romesh-Dutt, Open Letters, 1900 ). 

Pail 9 an implement for creating a current of air, 
generally with the view of cooling the person. The 
term comes from the Latin vanmis, the broad, 
shallow basket into which corn and chaff from 
thrashing were received to he tossed in the air so 
that the wind might cairy away the chaff*. The 
ordinary fan may consist of any light, flat, ex- 
panded surface set in rapid reciprocating motion by 
the hand ; but for many mechanical operations, such 
as sifting, winnowing, ventilating, and extracting 
gases, rotating fan-blades are mounted, under such 
names as Fans, Fanners (q.v.), or Fan -blasts, by 
which strong and continuous air-currents aie raised. 
The Punkah (q.v.) employed in India for ciicu- 
lating air in apartments is simply an enormous fan. 

The common hand -fan, used as a personal ac- 
cessory, is an implement of ^reat antiquity, which 
naturally was prized most in regions where the 
heat was greatest. It is known to have been in 
use among the ancient Assyrians and Egyptians, 
and from its freq^uent representation on early Greek 
vases it must have been a familiar implement 
among that people. These ancient fans were some- 
times made of very large size, and earned on long 
shafts or poles by female slaves {flahelUfeTCB), 
eunuchs, or boys, whose duty was to keep the air 
in circulation, and to drive away flies from the 
table or the person. Tlhi^flahellum, or fan to brush 
away flies from the sacred vessels, was used in the 
Western Church from the 4th till the 14th century; 
and gorgeous flabella of peacocks’ feathers are still 
borne by the pope’s attendants in solemn proces- 
sions. Similar fans, used to keep flies from settling 
on the embroidered case of the torah, may be seen 
in Holman Hunt’s picture of ‘ The Finding of Chiist 
in the Temple;’ and Mr Butler’s Ancient Coptic 
Church contains several pages on the use of the fan 
in that communion. Among eastern nations gener- 
ally the fan was an implement of great import- 
ance, and large fans — ^like sunshades, to which they 
are closely aUied — possessed special significance as 
^mbols of authority and emblems of royalty. In 
Japan, where to this day the fan is an indis- 
pensable adjunct of the daily life of all classes, 
large rich fans are used in ceremonial dances, in 
'which they are accessories of peculiar significance. 

Fans are of two kinds, the folding and the non- 
folding. To the latter class belong all state and 
ceremonial fans, while those carried about hy ladies 
belong to the folding class. Beyond those distinc- 
tions, however, it is impossible to define the material, 
form, or structure of fans, these, especially in the 
case of non-folding fans, being endlessly diverse. 
The folding fan consists of two principal portions, 
the mount or leaf (Fr. feuille) and the stick (bois). 


The leaf, which forms a segment of a circle, consists 
of two equal pieces of paper, line parchment, satin, 
crape, tulle, or cotton, folded into from twelve to 
twenty-four equal folds. The stick consists of a 
nunilier of ‘brins’ equal to the folds in the leaf, 
with two stout outer guaids {panaches) These 
may consist of wood, ivory, mother-of-pearl, or 
metal, richly carved, inlaid, or otherwise worked in 
the ease of fine fans, the leaf of which may be 
elaborately painted. The upper part of the mins 
is continued by thin, flat strips of wood between 
the folds of the leaf. The brins with the outer 
guards are collected and held together at the head 
or end {tUe) by a pin passing through them, wiiich 
foims the pivot on which the fan opens or closes. 
The folding fan is said to have been a Japanese 
invention wiiich originated in the 7th century, the 
idea having been supplied by the wing of the hat. 
Fioni Japan the invention passed into China : hut 
it w'as not till about the beginning of the"l6tli 
century that such fans began to be used in Europe. 
They first^ found their homes in Italy and Spain, 
but eaily in the 16th century they came into use 
in France, and their manufacture was established 
in Paris, w’here since that time they have formed 
the most prominent of the small industries knowm as 
articles de Paris. In 1673 the maitres eventaiUistes 
w^ere formed into a corporation by Louis XIV. 
French fans of the ISth century became real w'orks 
of art, on wiiich frequently the ability and taste 
of the most skilful goldsmiths, jewellers, metal- 
workers, and carvers w^ere combined >vith the 
decorative painting of artists of the foremost posi- 
tion. Fans painted hy the 18th-century artists 
Watteau, Lancret, Pater, Boucher, &c. command 
very high prices ; and such eminent artists of the 
19th century as Diaz, Lami, Glaize, Isahey, Jacque- 
mart, &c., devoted their talents to fan-painting. 
See XJzanne, The Fan (trans. 1883); Lady C. 
Schreiber, Fans and Fan Leaves (2 vols. 1888-90) ; 
Fventails (Par. 1891) ; Gust, Fans and Fan Leaves 
(Brit. Mus. 1893) ; Salwey, Fans of Japan (1894) ; 
G. W. Rhead, Eistory of the Fan (1910). 

FaiiariotSf the Greeks inhabiting the Fanar 
or Fanal quarter of Constantinople appear to have 
been descendants of such noble Byzantine families 
as escaped the fury of the Turks, reciuited by emi- 
grants from different parts of the old Byzantine 
empiie. Theytfigured in Turkish history princi- 
pally as diplomatists, administrators, and bankers. 
From 1669 onwards the Dragomans of the Porte were 
usually chosen from amongst them. From them too 
were chosen, until the outbreak of the revolution 
in:;i882, the hospodars of Wallachia and Moldavia, 
while, in addition, the disposal of most of the civil 
and militarjr posts under the Turkish government 
w^as in their hands. In the Greek struggle for 
freedom (!l821-26) the Fanariots displayed no great 
zeal or activity, but nevertheless w^ere severely 
punished by the Turks. 

FandaugOy like the Bolero, is an old Spanish 
national dance, in J time. It is danced most grace- 
fully in the south country, usually to the accom- 
paniment of a guitar, while the dancers beat time 
with castanets. It pioceeds gradually from a slow 
and uniform to the liveliest motion ; and, notwdth- 
standiug the simplicity of the7.?tf5, expresses vividly 
all the gradations of the passion of love. See 
Dance. 

Faxi6Uil9 Peter, a merchant in Boston, U.S., 
was bom of a Huguenot family at New Rochelle, 
N.Y., in 1700, and died in 1743. His name is 
remembered from his having built the Faneuil Hall 
in Boston at his own cost (1742), and presented it to 
the town. Originally the building contained a hall 
for public meetings, with lesser apartments above, 
and a basement used as a market. In 1761 it was 
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destroyed by iire, and rebuilt. During the revolu- ! 
tionary struggle with England the hall was so 
often used for important political meetings that it 
became known as ‘the cradle of American liberty.’ 
In 1805 the building was increased in height by an 
additional story, and also increased in widih. 

Fanners^ a machine employed to winnow grain, 
driven by hand or by machinery. In passing through 
the machine the grain is rapidly agitated in a sieve, 
and as it falls through a strong current of wind, 
created by a rotatory fan, the chaff is blown out at 
one end, whilst the cleansed particles fall out at 
an orifice beneath. The fanners superseded the 
old and slow process of winnowing, which consisted 
in throwing up the grain by means of sieves or 
shovels, while a current of wind, blowing across the 
thrashing-floor, carried away the chaff. A machine 
for the winnowing of com seems for the first time 
to have been made in Britain by Andrew Rodger, 
a farmer on the estate of Cavers in Roxburghshire, 
in the year 1737. Strangely enough, there was a 
strong opposition to the use of this helpful instm- 
ment, the objectors seeing in it an impious evasion 
of the Divine will. To create an artificial wind 
was a distinct flying in the face of the text Amos, 
iv. 13 : ‘ He that formeth the mountains and 
createth the wind.’ See Blowing-machines. 

F anning , a coral island in the Pacific, lying 
in 3® 51' N. lat. and 159® 22' W- long. It has 
about 150 inhabitants, and was formally annexed 
by Britain in 1888, as on the line of the (already 
projected) submarine cable between Canada and 
Australia and New Zealand. Massive moitailess 
masonry has been found buried under guano. 
English Harbour is the port. Fanning Island is 
included in the Gilbert and Ellice Islands Colony. 
On Fanning Island and on Washington Island 
(70 miles NW.), which have a heavy rainfall (100 
inches or more ), coconut-palms are cultivated. 

Fauo ( Lat. Famm, FortuncBy so called from the 
temple of Fortune commemorating the defeat of 
Hasdrubal on the Metaurus), a town and seaport 
of Italy, on the Adriatic, 29 miles NW. of Ancona 
hy rail. Its cathedral of St Fortunate and numer- 
ous churches contain paintings by Domenichino, 
Guido, •Guercino, &c. ; and there is a triumphal 
arch of white marble, raised in honour of Augustus. 
The inhabitants (28,000) carry on considerable 
trade in corn, oil, and silk goods ; hut the harbour 
is now greatly choked up with sand. 

FanOy the northernmost of the North Frisian 
Islands of Denmaik, is a pleasure-resort. 

Fail-Palm 9 a name common to all those palms 
which have fan-shaped (palmate) leaves, but more 
particularly applied to Chamserops (q.v.), and in 
the United States to uhe Palmetto. The Talipot 
Palm [Corypfm %infibracuUfera) is also called the 
Great Fan Palm. For the Ethiopian Fan Palm, 
see Deleb Palm. 

FamSy a race of aborigines, hut apparently not 
true Negroes, in western equatorial AMca, between 
the Gabnn and the Ogowe rivers, first accurately 
described hy Du Chaillu. They are a fine race of 
savages, but are avowedly cannibals. 

Fanshawe. Sir Richard, was bom at Ware 
Park, Hertfordshire, in 1608, studied at Jesus 
College, Cambridge, and afterwards entered the 
Inner Temple, but found law distasteful, and went 
abroad to study languages. On the outbreak of 
Oivil War he took part with the king, and 
while with him at Oioiord met and married 
in 1644; the lively and brave Anne Harrison (bom 
1625), with whom he lived in the most complete 
happiness throughout life. In 1648 he became 
treasurer to the navy tinder Prince Rupert, in 
1651 was taken prisoner at the battle of Worcester, 
and on Cromwell’s death withdi-ew to the Con- 


tinent. After the Restoration he was appointed 
ambassador at the courts of Portugal and Spain, 
hat was superseded hy Lord Sandwich eaily in 
1666, and before his return died suddenly at 
Madrid on the 26th June of the same yeai. His 
devoted wife carried his body to England for burial 
in Ware church, had much difficulty in recovering 
but a part of her husband’s arrears of salary and 
money expended in the king’s service, and survived 
till 1680. Fanshawe’s works include The Faithfull 
Shepheard (1647), a translation from the Italian 
of Guarini; Selected Parts of Horace (1652); and 
The Lusiad, or Portugal's Historicall Poem ( 1655 ), a 
translation from Camoens. Lady Fanshawe wiote 
chaiming Memoirs (ed. H. C. Fanshawe, 1907). 

Fantasia is, like Capriccio, a title given to an 
instrumental composition whose form cannot be 
classified under any of the recognised species, hut 
is a product of the individual fancy of the com- 
poser. In the music of the 17th and 18th centuries 
it was applied to pieces containing imitative pas- 
sages, similar to the vocal madrigal ; and hence the 
‘ working-out ’ section in the sonata form obtained 
the name of ‘fiee fantasia.’ The latei fantasia 
is, however, usually a pot-pourri — a medley of 
favourite airs, with intermediate ‘brilliant’ pas- 
sages— a species of effusion to which unfortunately 
an impetus was given by pianists of the lank of 
Thalbergand Liszt. 

Fantin-Latour, Ignace Henri Jean Th^io- 
DORE (1836-1904), painter and lithographer, was 
born at Grenoble. His poi trait groups and his 
flower studies aie most noteworthy. See Life by 
Jullien ( 1909). 

FantiS 9 a Negro people on the Gold Coast, be- 
longing to the same stem as their Ashanti (q.v.) 
neighbours, but possessing a greater muscular 
development. They were once the most poweiful 
race in that part of Afiica, but eaily in the 19th 
century were subjugated by the Ashantis, and since 
the Ashanti wars have come completely under 
British rule. In the war of 1873-74 they pioved 
cowardly and woithless allies. 

Fantoccini. See Puppet. 

Fan-tracery Taultingr9 a kind of Late 
Gothic vaulting ( 15th and 16th centuries), so called 
from its resemblance to a fan. The ribs or veins 
spring fi om one point, the cap of the vaulting shaft, 



Fan-traeery : 

From the Cloisters, Gloucester Cathedral. 


and radiate with the same curvature, and at equal 
intervals, round the surface of an inverted curved 
cone or polygon, till they reach the semicircular 
or polygonal ribs which bound the upper part of 
the cone and divide the roof horizontally at the 
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ridge level into diamond and other patterns. The 
cpaces between the ribs are tilled with foils and 
cusps, resembling the tracery of a Gothic win- 
dow ; hence the name fan-tracery. The spaces 
between the outlines of the fans at the lidge 
level are called by Professor Whewell {German 
Churches ) ridge lozenges. In Henry VII. ’s Chapel , 
Westininstei, one of the best examples of this 
kind of vaulting, these lozenges aie occupied by 
pendants, which produce a very astonishing effect, 
looking like ai dies resting on nothing. They are, 
however, supported with great ingenuity by in- 
ternal arches, rising high above the visible vaulting. 
This arrangement is one of those tours-de-f&rce 
which astonish the vulgar, but are only adopted 
when ait has reached a low level and has in a 
great measure given place to artifice. Fan-tracery 
is a very beautiful kind of vaulting, and is peculiar 
to England, where it originated, and where alone 
it was practised. Among the finest examples are 
St George’s Chapel, Windsor, and King’s College 
Chapel, Cambridge. Fan-tracery is also frequently 
used in the vaulting of cloisters, as at Gloucester, 
Canterbury, and Chester. 

Farad (from Faraday), the name of the prac- 
tical unit of electrical capacity, first given by the 
British Association Committee on Electrical Stan- 
dards in 1863, and authorised by the International 
Electrical Congress held in Paris in 1884. Under 
Electricity will be found the definitions of the 
ampere, the volt, and the ohm, which are respec- 
tively the practical units of current, potential, and 
resistance. The Coulomb is the name riven to the 
unit of quantity, and is the quantity or electricity 
transferred by a current of one ampere in one 
second; and then the farad is defined as the 
capacity of a conductor which when raised to a 
potential of one volt has a charge of one coulomb. 
The farad is, however, an inconveniently large quan- 
tity, so that it is customary to measure capacities 
in microfarads^ the microfarad being the millionth 
part of a farad. See also MAaNETl&M. 

Faraday^ Michael, one of the most distin- 
guished chemists and natural philosophers of the 
19th century, was born, a blacksmith’s son, at New- 
ington Butts, near London, 22d September 1791. At 
thirteen he was apprenticed to a bookbinder ; yet 
even then he devoted his leisure hours to science, 
and made experiments with an electrical machine 
of his own construction. Chance having procured 
him admission, in 1812, to the chemical lectures 
of Sir H. Davy, the latter engaged him as his 
assistant at the Royal Institution. He travelled 
to the Continent -with Davy, as his assistant and 
amanuensis. On their return to London Davy con- 
fided to Faraday the performance of certain experi- 
ments, which led in his hands to the condensation 
of gases into liquids by pressure. In 1827 he suc- 
ceeded to Davy’s chair of Chemistiy in the Royal 
Institution. He was cieated D.C.L. in 1832. 

In chemistry his treatise on Chemical Manipula- 
tion (1827; 2d ed. 1842) is even now a veiy valu- 
able book of reference. As discoveries or investi- 
gations of a high order in this branch of science 
we may mention new compounds of chlorine and 
carbon (1821); alloys of steel (1822); compounds 
of hydrogen and carbon (1825) ; action of sulphuric 
acid on naphthaline ( 1826 ) ; decomposition of hydro- 
carbons by expansion (1827) ; and the very valu- 
able series of experiments, made in 1829-30, on 
the manufacture of glass for optical purposes, 
which resulted in one of hm greatest discoveries, 
to be afterwards mentioned. 

As practical applications of science his sugges- 
tions as to the preparation of the lungs for di^g 
and the ventilation of lighthouse lamps are conspicu- 
ous, as are also his celebrated letter on table- 
turning and his lecture on mental education. 


To enumerate only the most prominent of his 
publications on physical science, may commence 
with the condensation of the gases (already referred 
to ) ; then we have limits of vaporisation, optical 
deceptions, acoustical figures, re-gelation, relation 
of gold and other metals to light, and conservation 
of force. Of these the condensation of gases into 
li<^uids and solids, though in some cases previously 
effected by others (and Faraday was ever tlie 
foremost to acknowledge another’s priority), he 
really made his own, not only by the extent and 
accuracy of his experiments, but’ by the exquisite 
experimental methods by which he obtained the 
results. His ideas on re-gelation and its connection 
with the motion of glacieis have not met with 
universal acceptance, though (see Heat, Ice, 
Glacier) there is no dispute as to his being 
con*ect in his facts. In regard to conservation of 
force, he seems to have been misled by the inconect 
use of the word Force (q.v.), for in his article on 
the subject he describes experiments made with 
the view of proving the conservation of foiee 
proper ; whereas the doctrine of conservation 
asserts merely the conservation of ‘ eueigy,’ which 
is not in any sense force. He mat/ be right also ; 
but, if so, it will be by a new discovery having 
no connection whatever with * conservation of 
energy.’ 

His Christmas lectures at the Royal Institution, 
though professedly addressed to the'yoimgj contain 
much that may well be pondered by the old. His 
nianner, his unvarying success in illustration, and 
his felicitous choice of expression, though the 
subjects were often of the most abstruse nature, 
were such as to charm and attract all classes of 
hearers. Besides his Lectures on the Non-metalUo 
Elements and Lectures on the Chemical Eistory 
of a Candle^ we have his Various Forces in Nature, 
a simple work, but in reality most profound, even 
in its slightest remarks. 

But the great work of his life is the series of 
Experimental Researches on Electricity, published 
in the Philosophical Transactions durmg forty 
years and more. Fully to understand all the dis- 
coveries contained in that extraordinary set of 
papers would require a knowledge of all that 
has been discovered during that time as to electri- 
city, magnetism, electro-magnetism, and diamag- 
netism. We may merely mention the following, 
almost all of which are discoveries of the first 
importance. They are given in the oi der of publica- 
tion, which is nearly that of discovery : ( 1 ) Induced 
electricity ( 1831 ), comprehending and explaining a 
vast variety of phenomena, some of which have 
already been applied in practice (especially as mag- 
neto-electricity ) to lighthouses, electro-plating, filing 
of mines, telegraphy, and medical purposes — elec- 
tric currents derived from the earth’s magnetism ; 
(2) the electrotonic state of matter (1831); (3) 
identity of electricity from different sources (1833); 
(4) equivalents in electro-chemical decomposition 
(1834); (5) electrostatic induction — specific induc- 
tive capacity (1838); (6) relation of electric and 
magnetic forces (1838); (7) the electricity of the 
Gymnotus (1839) ; (8) hydro-electricity (1843); (9) 
magnetic rotatory polarisation (1846), effected by 
means of the optical glass already mentioned ; ( 10 ) 
diamagnetism and the magnetic condition of all 
matter (1846); (11) polarity of diamagnetics, and 
the relation of diamagnetism to crystalline forms 
(1849); (12) relation of gravity to electricity 
(1851)— this, as before remarked, is Faraday^s 
attempt to prove a conservation of force proper; 
(13) atmospheric magnetism (1851), an attempt 
to explain the diurnal changes of the earth’s mag- 
netic force by the solar effect on the oxygen of the 
air, a very interesting paper. Faradays work m 
not only of extreme importance in itself, but it 
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has been of the utmost consequence to science by 
leading Clerk-Maxwell to his wonderful investi- 
gations of the dynamics of the electro-magnetic 
held and the electro-magnetic theory of light, and 
preparing the way for the great advance in physics 
in the 20 th centuiy. 

Faraday, who had received a pension in 1835, was 
in 1858 given a house in Hampton Court. In 186*2 
he delivered his last discourse on * gas-fuinaces,’ 
and advocated the use of magneto - electric light 
in lighthouses. In 1865 he resigned the position of 
adviser to the Trinity House, ^so that of director 
of the laboratory of the Royal Institution. Faia- 
day, who was a devout Chiistian and a member of 
the Saudemanians or Glassites, died at Hampton 
Court, 25th August 1867. See Life by Tyndall 
{1868; 5th ed. 1894), Bence Jones (1870), and J. 
H. Gladstone (1872) ; W. Jerrold (1891 ), and S. P. 
Thompson (1899). 

Faradisation. See Electricity (IMedical). 

Fardizi, a sect of reformed Mohammedans in 
eastern Bengal since the middle of the 19tli cen- 
tury. They differ from the orthodox Sunnites (of 
whom they may be regarded as a branch ) in rejecting 
traditional custom, and in holding that the Koran 
is the sole and complete guide to spiritual life. 

Farce {lt&\.farsa, from ‘Lsi.t. farcirey ‘to stuff’), 
a dramatic piece of a broad comic character. The 
difference between it and comedy proper is one of 
degree and not of kind. The aim of both is to 
excite mirth; but, while the latter does so by a 
comparatively faithful adherence to nature and 
truth, the former assumes to itself a much greater 
license, and does not scruple to make use of any 
extravagance or improbability that may serve its 
purpose. It does not therefore exhibit, in general, 
a refined wit or humour, but contents itself with 
grotesque rencontres and dialogues provocative of 
inn and jollity. The beginnings of Greek and 
Roman comedy consist of rustic farces or panto- 
mimes (see Atellan.®); the first farces, in the 
modern sense, were composed by the fraternity of 
the Bazoche (q.v.) in Paris, as a contrast to the 
ecclesiastical ^ays performed by the religious 
orders. The most widely celebrated and most 
important of early farces is that of the advocate 
Maistre Fierre Patelin^ which was acted in the 
15th century, and quickly spread itself over Italy 
and Germany, It is full of genuine comic quality, 
and its dialogue has brightness and reality. Sub- 
sequently Molihre elevated and refined the farce 
into his wonderful series of comedies of character. 
In England the origin of the modern farce dates 
from about the commencement of the 18th century. 
Of all the numerous farces which have been per- 
formed before English audiences only those of 
Samuel Foote, who reverted, howevei*, to the abuse 
of personal mimicry which characterised the earliest 
farces, have kept a place in literature. See Drama. 
Farcy. See Glanders. 

Fardel-bonnd. See Constipation. 

Far Eastern Republic^ in south-eastern 
Siberia, coincided roughly wi^h the old Trans- 
baikal, Amur, and Maritime provinces, with Chita 
for its capital. It extended from Lake Baikal to 
the Seas of Okhotsk and of Japan, and included 
north Sakhalin. This region, inhabited mainly 
by Russians, with some Buriats and others, was, 
after the fall of the tsardom, a theatre of military 
operations for Czechs, Russian ‘Whites’ under 
Koltchak, Cossacks under Semenov, Japanese and 
other foreign ti'oops, against whom the peasantry 
radually made headway. In its difficuR position 
etween the Japanese and the Bolsheviks, the 
country, under tlie influence of Alexander Kras- 
nostchekov, adopted a democratic constitution 
(1920), recognised by Russia, and set up a coalition 


government. The expulsion of the ‘White’ gov- 
ernment from Vladivostok in October 19*22, and 
the evacuation of the town by the Japanese, re- 
moved obstacles to union, and in December the 
republic joined the Soviet Republic as an autonom- 
ous region. Area, 675,000 sq. m. ; pop. 2,000,000. 

Farebain 9 a market-town and watering-place 
of Hampshire, on a creek at the north-west end of 
Portsmouth harbour, 12 miles SE. of Southampton 
and 9 NW. of Portsmouth. It has eaithenwaie, 
sackcloth, and rope manufactures. The population 
has increased from 3450 in 1851 to about 10,000. 

Farel» Guillaume, one of the most active 
romoters of the Reformation in Switzerland, was 
orn in 1489 at Gap, in Dauphin^. He studied at 
Paris, and was at first distinguished by his extra- 
vagant zeal for the practices of the Catholic Church; 
but, moved to the study of the Sciiptures, he was 
converted to Piotestantism, and, being by natuie 
vehement even to indiscretion, he immediately 
commenced to proselytise. The chief scene of his 
labours was France and Switzerland. At Basel, 
in 1524, he opened his career of controversy and 
evangelisation by publicly sustaining thirty theses 
on the points in dispute between Roman Catholi- 
cism and Protestantism. He subsequently preached 
at Strasbnrg, at Montb^liard, and at Neuchatel. 
In 1532 he went to Geneva, but soon had to 
leave the city. He returned in 1533, was again 
compelled to withdraw, but once more entered it 
in 1534 ; and in 1535 the town-council of Geneva 
formally proclaimed the Reformation. Farel, how- 
ever, was a missiona^, not a legislator, and the 
organisation of the Genevan Church passed into 
the hands of Calvin (^[.v.). The severity of the 
new ecclesiastical discipline produced a reaction, 
and in 1538 the two Reformers were expelled from 
the city. Farel took up his residence at Neu- 
ch^tel. In 1557, along with Beza, he was sent 
to the Protestant princes of Germany, to implore 
their aid for the Waldenses, and on his return 
sought a new sphere of evangelistic labour in the 
Jura Mountains. When trembling upon three- 
score-and-ten, he married a young wife. In 1560 
he proceeded to his native Dauphin^, and passed 
several months preaching against Catholicism ; and 
in November 1561 he was thrown into prison for 
a time. He died at Neuchfitel on the 13th Sep- 
tember 1565. His works were mainly polemical. 

Farewell, Cape, the southern extremity of 
Greenland, lying in 59° 44' N. lat. and 43° 54' W. 
long., consists of a rocky hill, nearly 1000 feet high, 
situated on an island off the coast. It is generally 
heset with ice, which appears to come from the 
north-east and to sweep round into Davis Strait. 
Hence the cape is but Tittle known ; and, in fact, 
the Danish traders and seamen generally round it 
at more than 100 miles’ distance. 

Fargo, capital of Cass county. North Dakota, 
on the Red River of the North, 234 miles W. of 
Duluth by rail. From an insignificant village in 
1874 it has become the financial and commeicial 
centre of the state, with flour and other manufac- 
tmes and a Congregational college and state 
agricultural college. Pop. 22,000. 

Fargus, Frederick. See Conway ( Hugh ). 
Faria y Sousa, Manuel de, Portuguese 
historian and poet, was born near Potnbeiro in 
1590, was secretary to his kinsman the Bishop 
of C^orto, and became in 1631 secretary to 
the Spanish embassy at Rome, where he en- 
joyed the favour of Pope Uiban VIII. 'i»Thiee 
yeais^ later he returned to Spain, and died at 
Madrid in 1649. His writings fill more than sixty 
volumes, partly in Spanish, and comprise works 
on Portuguese history, on Portugal and its posses- 
sions in America and Africa, and commentaries on 
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Camoens. His Portuguese poems comprise about 
two hundred good sonnets and twelve eclogues, and 
it is mainly by these, and also by three theoretical 
treatises on poetry, that he has influenced the 
development of the poetic literature of Poitu^al, 
in which he was long regarded as an oracle. His 
poetry exhibits talent and spirit, but is on the 
whole tasteless and bombastic. — He must not be 
confounded with Manuel Severin de Faria ( 1583- 
1655), who was one of the most learned numis- 
matists of his age. 

Faribaiilt 9 capital of Rice county, Minnesota, 
on the Cannon River, 53 miles S. of St Paul, with a 
state institution for the deaf, dumb, and blind, and 
the Seabury divinity school. It has manufactures 
of flour, woollens, furniture, &:c. Pop. 11,000. 

Faridkot^ one of the Sikh cis-Sutlei states, 
south-east of Firozpur (area, 642 sq. m. ; pop. 130,000). 
It is ruled by a raja, resident in the town oi Faiidkot 
(pop. 12,000), 60 miles SSE. of Lahore. 

FaridpiH% chief town of a distiict of the same 
name in the delta of the Ganges, 110 miles NE. of 
Calcutta; pop. 13,000. 

Farina^ a Latin term for meal or flour, is also 
applied to many substances which agree with the 
meal of the corn-plants or Cerealia in containing 
much starch. — Fossil farma^ 'mountain milh, or 
Agaric mineral^ is a deposit of silicified animal- 
cules, obtained from China, <&c. 

Farina^ J- M. See Eau de Cologne. 

Farinellif the name under which the Neapoli- 
tan castrato (see EUNUOH ) Carlo Broschi (1705-82) 
became famous for his marvellously powerful and 
flexible soprano voice in Rome (where he made his 
d4but in his seventeenth year), in Vienna, and in 
London (in 1734 ; see Porpora, Handel) ; and in 
Madrid, where he settled in 1737, he was not 
merely adored as an opera-singer by the court and 
the populace, but was made a royal favourite and, 
consulted by the king on all matters of state, was 
lavishly pensioned, knighted, and made a grandee 
of Spain. Feidinand VI. founded an opeia-house 
according to his suggestions and made him director. 
In 1761 he retired, enormously rich, to a country 
house near Bologna, where he lived and died re- 
spected for his character. 

Fariil^toll 9 Joseph (1747-1821), born a vicar’s 
son at Leigh, was known only as an R,A. potentate 
and landscape artist till the discovery of his diary 
(ed. James Greig, 1922 ct seg,) from 1793 to the 
day of his death ( by falling downstairs in church ), 
full of vivid jottings on great men and events. 

Fariniy Luigi Carlo, born in 1812 at Russi, 
in the province of Ravenna, studied medicine at 
Bologna, and practised with success in his native 
city, but in 1841 had to leave the Papal States. 
The amnesty and libeialism of Pius IX. attracted 
him to Rome in 1846, wheie he held office under 
Rossi. Called to Piedmont, in 1851 he became 
minister of Public Instruction, in 1859 provisional 
governor of Modena, in 1861 minister of Commerce 
in the last cabinet of Cavour, and he was himself 
premier from December 1862 till the breakdown of 
his health in the following March. A strenuous 
labourer in the cause of a united Italy, he died 
near Genoa on 1st August 1866 ; and in 1878 hie 
remains were translated to Russi. Among Farini’s 
works may be mentioned E Stato Bomano^ trans- 
lated into English under Mr Gladstone’s supervision 
(4 vols. 1851-54), and Storia ^ Italia^ a continua- 
tion of Botta’s celebrated work. 

Farnt (O.E. fsorm; Low Lat. from Lat. 
firmus, ‘durable’), the term usually employed to 
denote a piece of land, either pasture or arable, 
held in lease by a tenant from the proprietor; 
but of course the term farmer is often applied 


to a person who owns as well as cultivates land. 
In America the farmer usually owns the land lie 
cultivates. In this work the history and present 
position of agriculture, agricultural statistics, and 
the division of land are dealt with under the head 
Agriculture; and other matters lelevant to 
farming ( such as cattle, dairy, landlord and tenant, 
lease) are treated under the various heads cited at 
the end of that ai-ticle. 

Farm Buildings.— The buildings of a well- 
appointed farm in Great Biitain consist of a 
residence for the farmer and his family, cottages 
for nhe farm-labonrers, and the farm -steading. 
The dwelling-house varies to some extent witli 
the size and character of the holding, the ‘mles 
of the estate,’ the fashion of the di&tiict, and the 
taste and social standing of the tenant. Modern 
farm dwelling-houses upon holdings of about 
200 acies and upwards are, as a rule, both 
commodious and comfortable, substantial in con- 
struction if not ornate in external appearance, 
usually surrounded by simply but tastefully 
laid out grounds, with a moderately sized garden 
— ^for, despite the old adage, farmers are not now 
all bad gardeners. The dwelling-house should be 
from 50 to 200 yards distant from the steading, 
and, if possible, upon a slightly higher level, and 
so situated that from the farmer’s parlour and bed- 
room windows the whole of the steading and stack- 
yard may be in view. 

The servants’ cottages should be near tne stead- 
ing, peihaps at the opposite side from the farmer’s 
dwelling-house. The cottages should be plain, 
substantial, and roomy; they are often in one 
continuous row, often in pairs, seldom built 
singly. Each family may nave three or four 
compartments, with a separate door, and a separate 
plot of ground for garden produce. Cottages for 
farm-servants are now more fully provided than 
prior to 1870 ; and it is well known that, where there 
is ample cottage accommodation, the supply of 
agricultural labour is, as a rule, both abundant and 
of good quality. 

The fann-sUading^ as the term is understood in 
its narrowest and most generally accepted sense, 
consists of erections provided for the accommoda- 
tion of the crops, stock, and farm implements 
and machines. The cost, character, and capacity 
of the farm-steading vary not only; v/itli the extent 
of the holding, the system of farming pursued, and 
the situation of the farm in regard to climate, but 
also to no small extent with the tastes and desires 
of the land-owner, and perhaps likewise, although 
to a smaller extent, with the fancies of the tenant. 
It is the presumption that all the buildings and 
other permanent eq^uipments of the farm are pro- 
vided by and are the property of the owner of the 
soil. The character of the steadmg is therefore, 
as a rule, determined by the ‘ rules of the estate. 
These estate niles too often enforce the observance 
of certam plans irrespective of the exceptional 
necessities and peculiarities of individual farms. On 
this account, and through a widespread ambition 
on the part of both landlords and tenants for im- 
posing and almost luxurious farm buildings— an 
ambition fostered by, if not bom of, tlie times of 
exceptional prosperity experienced prior to 1875— 
an excessive and unreasonable amount of capital 
has in many cases been sunk in the buildings of the 
farm, thus placing upon the land a burden which 
it is ill able to bear, and which is therefore detri- 
mental alike to the land-owner and to the tenant. 
The greatest amount of steading accommodation 
is required ugou mixed husbandry farms, where 
a large quantity of home-grown produce is con- 
sumed by cattle in winter. Unfortunately upon 
such a farm the maximum expenditure is required 
where the land is, as a rule, least able to bear 
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heavy burdens — viz. in the cold northern districts, 
where substantial and coiiiforfcable houses have to 
be provided for tlie stock during the long and sevpe 
'winters. In many instances there is four or five 
times as much money sunk in buildings — ie. apait 
from the dwelling-houses — upon mixed husbandry 
farms in the north of Scotland as upon similar 
farms in the south of England. 

The farm-steading is usually situated as near as 
possible to the centre of the holding, on a dry, airy, 
yet well-sheltered elevation, with the water-supply 
abundant, if such is to be had on the farm, but not 
in close proximity to stagnant water or swampy 
ground. The open part of the steading should, as 
a rule, have a southern exposure, yet the immediate 
situation as to shelter may warrant variations from 
this rule. The most common and convenient plan 
for a farm-steading is in the form of three sides of a 
square or parallelogram, with a wing down the 
centre, and perhaps also stretching out a short 
distance at the back of the cross wing, the dimen- 
sions of the square or parallelogram being so regu- 
lated as to provide the required capacity in the 
various compartments. Modem experience has fully 
demonstrated the advantages of covered courts for 
cattle. In most improved steadings, therefore, the 
whole or greater part of the spaces between the 
centre and side wings is roofed and arranged as 
courts for cattle. The whole of the season’s dung 
is often accommodated in these courts, and is 
benefited by the treading of the cattle, while the 
roof saves it from damage by washing with rain- 
water. Where good management prevails, the 
liquid manure is collected in a tank close to these 
com'ts, and periodically pumped over the heap of 
solid manure. Quantities of gypsum are sprinkled 
over liquid manure wherever it is exposed, to fix 
free ammonia, which would otherwise volatilise and 
pass away in the atmosphere. 

A point worthy of careful consideration is the 
placing of the various compartments of the stead- 
ing in such relation to each other that there may 
be no unnecessary moving of food, manure, or dairy 
produce, so that time in performing the various 
operations going on in the steading may as far as 
possible be economised. The straw-barn should be 
near the centre of the steading, and the classes of 
stock receiving most straw accommodated nearest 
to the straw^arn. The root-stores should be 
easily accessible from the cattle compartments, the 
hay-store from the stable, the dairy from the cow- 
house, and the stack-yard from the threshing-mill 
and straw-barn. The cart and implement sheds 
should be near to the stable. 

In close steadings most careful attention should 
be given to mutilation, so as to secure a sufficient 
current overhead to keep the atmosphere pure and 
equable without allowing draughts to play directly 
upon the animals. Besides stone and bricks, con- 
crete — part of stale Portland cement to 6 parts of 
broken stones or pure gravel (free from earthy 
matter) — now largely employed in the construc- 
tion of farm buildings, notably servants’ cottages. 
Galvanised corrugated sheet-iron is extensively used 
in roofing courts for cattle. Covered stack-yards 
have not come into use, as was at one time expected, 
but large hay-bams, roofed with corrugated iron, are 
now very common, and are a valuame acquisition 
to farm-steadings. 

On the American continent farm buildings are 
generally constructed of wood. It is common there 
to find all the compartments of the farm-steading 
grouped under one roof, which is often of great 
dimensions. 

Farmer* Johit, English madrigali&t, born prob- 
ably about 1565, was appointed organist of Christ 
Church Cathedral, Dublm, in 15Q5, deserted and in 
1597 resumed his post, and in 1698 was presented 


to the vicarage of Kilsheelan, to which, not being 
in oiders, he appointed a deputy. He Avent to 
London in 1699, and died there in 1605. His Mr&t 
Set of English Madrigals appealed in 1699, his 
treatise, Divers and Sundry Ways of Tiao Pai ts 
in One, in 1591. He contributed to East’s Whole 
Booh of Psalms (1592) and Morley’s Trium^As of 
Oriana (1601). See Fellowes, English Madrigal 
Composers (1921), and for his music, English Mad- 
rigal School (vol. viii. 1914), 

Farmer* Richard, D.D., a well-known 18th- 
century scholar, was born at Leicester, August 28, 
1735, and in 1753 was entered a pensioner of 
Emmanuel College, Cambridge, Avhere four years 
later he graduated a senior optime. Appointed 
classical tutor of his college, he took orders, 
and served the curacy of Swavesey, a 'village 9 
miles from Cambridge. On Dr Johnson’s visit to 
Cambridge the two scholars had a ‘joyous meet- 
ing,’ and ever after kept up the most friendly 
relations. Dr Farmer became a member of the 
famous Literary Club, and helped Johnson with 
Cambridge notes for his Lives of the Poets. He soon 
abandoned his projected history of Leicester, and 
published in 1767 his only work, the once famous 
Essay on the Learning of Shakespeare, which showed 
that the great dramatist derived his knowledge of 
the ancients from translations, having often pre- 
served the phraseology and even the errois of the 
translators. In 1775 Farmer was elected to the 
mastership of Emmanuel College, and in 1778 be- 
came chief -librarian to the university. In 17S0 he 
obtained a prebendal stall at Lichfield, in 1782 at 
Canterbury, which he exchanged in 1788 for a resi- 
dentiary prebend in St Paul’s. The remaining 
years of his life he divided betwixt residence in 
London and at Cambridge, beloved alike by the 
members of his college and by London men of 
letters for his geniality and his brilliant talk over 
a pipe of tobacco and a bottle of port. He was 
careless of his appearance, an inveterate collector 
of old books, and habitually indolent — a failing 
which alone prevented his making a figure in 
literature. He died September 8, 1797. 

Fariners-general ( Fr. fermiers-gMraux) Avas 
the name given before the Revolution of 1789 to 
the members of a privileged association in France, 
who farmed or leased the public revenues of the 
nation. This system of tax-gathering became gene- 
ral in France from the year 1546, when Francis I. let 
out the gdbelle or salt-tax in this Avay. The privi- 
leges of the position were sold to the highest bidder ; 
but they were largely in the hands of the king’s 
favourites. The powers, rights, and duties of the 
class were defined by special decrees ; but, hoAvever 
severe may have been -file fiscal laws against fraud 
and contraband, it is notorious that shortly before 
the Revolution abuses of the most flagrant descrip- 
tion^ had demoralised the system and the men. 
During the Revolution most of these odious tax- 
gatherers perished on the scaffold, the innocent 
among them being occasionally confounded Avifch 
the guilty. Farmers of the revenue weie an insti- 
tution of ancient Rome ( see P UBLIC ANS ) . Tolls on 
roads and duties of various kinds were at one time 
fai-med also in Great Britain. See Monopoly. 

Famlioroilg]^ an urban district on the east 
border of Hampshire, 32 miles SW. of London, con- 
tains part of the camp of Aldershot (q.v. ). Near 
it is Farnborough Hill, the residence of the Empress 
Eugenie, with a mausoleum, in which she is buried 
with her husband and son. Fariiboiough gave a 
title to Sir T. Erskine May (q.v.). Pop. (1921) 
12,645. 

Fame Islands, or the Staples, a group of 
seventeen islets and rocks ( area, 80 acres ), some 
being visible only at low-ti^e, two to five miles off 
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the north-east coast of Northuniherland, opposite 
Bainborougli, are an important biul - breeding 
station, acqniied l)y the National Tiust in 1924. 
On House Island are remains of a Benedictine priory, 
dedicated to St Cuthbert (q.v.). The passage be- 
tween the isles is very dangerous -in rough ^^eather ; 
and on the gioup there aie two lighthouses. Heie 
the Forfarshvi'e was wrecked in 1838 (see Darling, 
Grace) ; and here, in 1843, the Pegasus met the 
same fate, when sixty persons weie di owned. 

Farnell9 Lewis Richard, bom at Salisbury, 
10th January 1856, studied at Oxfortl, Beilin, and 
Munich, tiavelled in Greece and Anatolia, and 
AMote CtiUs of the Greek States (1896), and other 
Avorks on Greek and compaiative religion. 

FarnesCy the name of an illustrious Italian 
family, three members of whom occupy a prominent 
position in history. Alessandro Farnese was 
raised to the papal see in 1534 as Paul III. (q.v.). 
He founded the duchy of Parma and Piacenza. — 
Alessandro Farnese (1546-92), son of the second 
duke, and one of the most skilful generals of his 
age, first distinguished himself at Lepanto (1571). 
Afterwards, as governor of the Spanish Nether- 
lands, he captured Antwerp (1585) for Philip II., 
and compelled Henry IV. of France to raise the 
siege of Paris (1590).— Elizabeth Farnese (1692- 
1766) became the wife of Philip V. of Spain in 
1714, and was a warm supporter of the policy of 
Alberoni, Philip’s miuistei. See Life by E. Arm- 
stiong (1892).— The three pieces of antique sculp- 
ture (the Fainese Heicules, Flora, and Bull) were 
lemoved about 1790 from the Farnese Palace at 
Rome to the national museum at Naples. 

Farnham^ a town of Surrey, 38 miles SW. of 
London by rail, stands on the Wey, embosomed in 
hop-gardens. The principal feature is the old castle 
of the bishops of Winchester, first built by Bishop 
Henry de Blois, King Stephen’s brother. Razed 
by Henry III , and afterwards rebuilt, it was gar- 
risoned by Charles I. , and I'estored in 1684 to its 

f resent state by Bishop Morley. A handsome 
talian town-hall was built in 1866. Moor Park, 
the seat of Sir William Temple, -Nvitli memories of 
Swift and ‘ Stella,’ is in the vicinity ; so, too, are 
the remains of Waverley Abbey (1128), whose 
Ammles Waverlienses suggested to Scott the name 
of his first romance. The chief trade is in hops, a 
very tine variety being grown heie. Pop. 12,000. 
Toplady and Cobbett were natives. Aldershot 
Camp (q.v.) is 3 miles NE. of Farnham. 

Farnworth^ an urban district of Lancashiie, 
3 miles by rail SE. of Bolton, 'with cotton -spinning, 
coal-mining, iiiachine-makiiig, and chemical manu- 
factures ; pop. 28,000. 

FarOf the capital of the Portuguese province of 
Algarve, on the south coast, behind tluee islands 
which form a good roadstead. It has considerable 
exports of fruits, cork, sumach, and fish. Pop. 
13,000. Faio Avas burned by the English in 1596, 
and partly destroyed by the earthquake of 1755. 

Faro, a widely-known game of hazard, played 
with cards by a ‘banker’ against an indefinite 
number of players. It is so called fiom Pharaon or 
Phaiaoh, the old name of one of the court cards, 
Faroe Islands. See Faeroe Islands. 

^ Far^iuhar, George, Avas born at Londonderry 
in 1678, and leceived his education at Tiinity Col- 
lege, Dublin, where, although he did not take any 
degree, he secured among liis comrades the reputa- 
^ who Avas a spendthrift of his Avitticisms. 

vV hen he left the university he was engaged as an 
actor at one of the Dublin theatres, but, Tike most 
dramatics who have figured on the stage, he proved 
bub an indifierent performer. Playing a part in 
Drydeu’s Indian Emperor^ and forgetting that he 
>vore a sword instead of a foil, he accidentally 


wounded a brother-performer, and Avas so shocked 
by the occurrence that he at once quitted the 
boards. Accompanied by the actoj- Wilks, he pro- 
ceeded to London, and shortly after received a 
commission in the regiment commanded by the 
Earl of Orrery, which was then stationed in Ireland. 
Urged by Wilks, and perhaps stimulated by the 
gaiety and leisure of a military life, he in 1698 
moduced his first comedy, entitled Love and a 
Bottle, Avhich proved a success. Two years after- 
wards his Constant Couple appeared, Avhieh met 
with a brilliant reception, and to Avhich he wrote 
a sequel, coMed. Sir Harry Wildair. In 1703 he pro- 
duced The Inconstant, founded on the Wtld-goose 
Chase of Beaumont and Fletcher, a version in which 
all the coarseness, and none of the poetry, of the 
elder dramatists is retained. Having married in 
the same year, he fell into serious pecuniaiy diffi- 
culties, sold his commission, and, struggling with 
adverse fortune, succumbed. He died of decline 
in 1707, leaving ‘two helpless girls’ to the cai*e 
of his friend Wilks. During his last illness he 
\An*ote the best of his plays, The Beaux' Strata- 
gem— in six weeks, it is said— and died while its 
Avifc and invention Avere making the toAvn roar. 
The Eecruitiug Officer had been produced in 1706. 

Farquhar is one of the best of our comic diania- 
tists, although Pope called him a ‘ farce Avritei ; ’ 
less brilliant than CongreA^'e, the Smollett, not the 
Fielding, of the stage, he possesses on the Avhole 
more vaiiety and eharaetei than any of his com- 
peers. With Avit in abundance, he had humanity 
too, and Avas a teriderdieaited, somewhat melan- 
choly man — * very splenetic, and yet very amorous.* 

See Ewald’s edition ( 1893 ) ; also Archer’s of four plays 
(‘Mermaid Series,’ 1906) ; DrD. Schmid, George Farquhar, 
sein Zeben und seine Original-Dramen {190^} ; Allardyce 
Nicoll, Restoration Zrama (1923). 

Farr, William, born at Kenley, in Shropshire, 
30th November 1807, studied medicine at Paris and 
London, but devoted himself mainly to medical 
statistics. In 1839 he received an appointment in 
the Registrar-general’s Office in London, AAdiere he 
eventually became supeiintendent of the statistical 
department, a post which he held until 1880. He 
died in Loudon, 14th April 1883. His chief books 
are Tables of Lifetimes, Annuities, and Premiums 
(1864); English Reproduction Table (1880); and 
Net Premiums for Insurance agaimt Fatal Accident 
(1880). His Vital Statistics, a memorial volume, 
appeared in 1885. 

Farragut, David Glasgow, the greatest of 
American seamen, Avas born of Spanish oiigin, near 
KnoxAille, Tennessee, 6th July 1801. Entering the 
navy in 1810, he became a lieutenant in 1825, com- 
mander in 1841, and captain in 1855. On the out- 
break of the civil war he held by the Union, and in 
1862 was given the command of the armament of 
wooden steamers and mortar-boats fitted out for the 
capture of New Orleans. The approach to the city 
Avas defended by two strong forts, a number of 
Confederate steamers and an ironclad ram, besides 
chains stretched across the rwer, whilst sharp- 
shooters and fire-rafts had been prepared to harass 
the attacking force. After the forts had been 
shelled for six days and nights without effect, Far- 
ragut decided to force the passage in the darkness, 
and actually carried through all but three of his 
vessels, in spite of the terrible raking fire poured in 
as they passed the opening made in tlie boom. The 
Confederate fleet was sunk or burned, and, on the 
25th April, the last batteries having been silenced, 
the city was evacuated, and Farragut’s men landed. 
For many months thereafter he Avas employed on 
the Mississippi, until in July 1863 the last fort 
rendered, and the entire liver was open to naviga- 
tion. In^July 1862 he had been commissioned rear- 
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admiral, and in 1864 lie returned to the Gulf, where 
on 5th August he fought the battle of Mobile Bay, 
destroying the enemy’s gunboats and a powerful 
ironclad ram ; a few days later the forts surrendered, 
and the port of Mobile was thenceforth closed^ to 
blockade-runners. In December he was made vice- 
admiral, the grade being created for him by congress, 
as was also the rank of admiral, to which he was 
raised in 1866. He died at Portsmouth, New Hamp- 
shire, 14th August 1870. There is a colossal bronze 
statue of Farragut in Washington, and another, of 
heroic size, in New York. See the Life by his son 
(1879), and by A. T. Mahan (1893). 

jparrant. Richaed, musician, was born about 
1530, entered the Chapel Royal, became organist 
of St George’s Chapel in 1564, returned to the 
Chapel Royal in 1569, whence he retired in 1580, 
and died in 1585. His name is best known in con- 
nection with the anthem, ‘Lord, for Thy tender 
mercies’ sake,’ and a chant based on it, which, how- 
ever, seem certainly not to be his. He actually 
did compose a full morning and evening service, 
and two anthems which have been printed, with 
parts, of other services. 

Farrars Feederio William, D.D., Dean of 
Canterbury, was born in Bombay, 7th August 
1831, and graduated at London University and at 
Cambridge, where he was fourth classic. Ordained 
in 1854, he was for many years a master at Harrow, 
and in 1871-76 head-master of Marlborough College ; 
in 1868 and 1874-75 he was a select preacher 
before the university of Cambridge, in 1869-73 
honorary chaplain to the Queen, and afterwards a 
chaplain-in-ordinaiy. He became canon of West- 
minster and rector of St Margaret’s in 1876, and 
irchdeacon in 1883, chaplain to the House of Com- 
mons in 1890, and Dean of Canterbury in 1895. 
His productiveness as an author was equalled 
only by the reinai-kable popularity of some of 
his wiitings, which include, besides EHc (1858) 
and other stories of school-life, and his earlier 
works on philology and education, The Witness 
of History to Christ .( Hulsean Lectures for 1870 ) ; 
The Life of Chi'ist (2 vols. 1874), which passed 
through twelve editions in as many months; a 
Life of St Paul (2 vols, 1879) ; The JtaHy Days of 
Christianity (2 vols. 1882); The History of Inter’ 
pretation (Bampton Lectures for 1885); and The 
Lives of the Fathers (1889). Eternal Hope (a 
volume of sermons, 1878) denied the probability of 
eternal punishment. Other works were Darkness 
and Dawn (1892) and The Life of Christ in Art 
(1894). He was a contributor to a former edition 
of Chamberses Encyclopaedia. He died 22d March 
1903 ; see the Life by liis son ( 1904 ). 

Farrer, Lord (Thomas Henry Farrer, 1819-99), 
was born the son of a London solicitor, and bred 
at Eton, Balliol, and Lincoln’s Inn, and fioni 1862 
till his letiremenfc in 1886 was permanent secretary 
to the Boaid of Trade. He was made a baronet in 
1883, and a peer in 1893. In Free Trade versus 
Fair Trade ( 1886 ), Studies in Currency, and other 
works, hefshowed himself an uncompromising free 
trader. 

Farrer, Reginald John (1880-1920), a York- 
shireman, educated at Balliol, cultivated Alpine 
plants at Ingleborough, collected in western China 
and elsewh^ere, and wrote some good books of travel 
^OnmEa/ves of the World and The Hain- 

bow Bridge (1921) — ^besides gardening books and 
plays. 

Farrier, a shqer of horses, who formerly also 
treated their diseases. See Hoeseshoeing, 
VETERINARY Medicine. In every British cavalry 
regiment there is a farrier quartermaster-sergeant 
(formerly farrier -major ), with three farrier-sergeants 
and four shoeing-smiths, who attend t^he shoe- 


ing of the horses and their treatment when sick 
subject to the veterinary surgeon. They wear as 
a badge on the sleeve a horseshoe, in woisted for 
the shoeing-smiths, and in gold for the fairiers 
who rank as sergeants and wear Chevrons (q.v.). ’ 

Fars, or Farsistan (anciently Persis), a pro- 
vince of Persia, bordering on the Persian Gulf, iises 
from the steep coast in a succession of broad ter- 
races. The coast zone or ‘hot country,’ the pro- 
ductiveness of which is greatly dependent upon the 
rainfall, is backed by the ‘land of the passes,’ 
behind which comes the ‘ cold country ; ’ the in- 
terior belongs to the Iranian plateau. The moun- 
tain chains, lying parallel to the coast, embrace 
numerous fertile valleys, rich in pasturage and 
vines and fruit-trees. Amongst the mountains 
are several lakes, the largest Lake Bakhtegaii 
(q.v.). The rivers are small. The climate varies 
with the different districts. The principal products 
of the province are fruits, dates, tobacco, cotton, 
silk, and excellent wine. Area, about 50,000 sq. m. 
The population, which is sparse, is estimated at 

750.000. The capital of Pars is Shiraz; the port, 
Bushire, on the Persian Gulf. 

Farthing ( 0. E. f conning, from /eoriJ, ‘ fourili ’ ), 
an English copper coin equivalent in value to the 
fourth part of a penny. In accordance with repre- 
sentations made to the government by Dean Swift 
for the improvement of the coinage, certain pattern 
farthings were struck in the years 1713-14, known 
as ‘ Queen Anne’s farthings. ’ Five distinct varieties 
are known to exist. The value of the pieces, which 
exaggerated; but one 

sold in 1907 for £40. 

Farthingale, orFARDiNGALE (Old Fr. vertu- 
galle, from Span, vertugada, ‘a hooped petticoat’). 
Bee Crinoline. 

Faruhhahad, a city of the United Provinces 
of India, near the right bank of the Ganges, 
83 miles NW. of Cawnpore. It is a clean and 
healthy place, with a considerable tiade, and a 
pop. (with Fateligarli) of 60,000.— The district of 
Farukliabad belongs to the alluvial plain of the 
Doab, the ' soil being for the most part high- 
lying, sandy, and infertile. Area, 1700 sq. m. ; pop. 

900.000. The most important crops are potatoes, 
indigo, and sugar-cane* The capital is Fateligarli. 
The ruins of Kanauj, the capital of a powerful 
Hindu kingdom, still exist within the district. 

Fasces were bundles of rods usually made of 
birch, but sometimes of elm, with an axe (secMrfs) 
projecting from the middle of them, which were 
carried hefoie the chief magistiates of ancient 
Rome as symbols of their power over life and 
limb. They were borne by the lictors, at first 
before the kings, in the time of the republic before 
consuls and preetors, and afterwards before the 
emperors. Their number varied, a consul and a 
proconsul in his province having twelve, a prjetor 
six, but within the city only two. Valerius Publi- 
cola introduced a law that within the city the axe 
should be withdrawn, except in the case of a 
dictator, who was preceded by twenty-four lictors, 
beaiing as many fasces. Publicola ^so made the 
fasces be lowered at the assemblies of the people, 
as an acknowledgment of their supreme power. 

Fascia, in Architecture, a flat space or band 
between mouldings. See Entablature. 

Fasciation is a form of monstrosity not un- 
common in plants. The growing apex loses its 
usual conical shape and becomes greatly extended 
in one diameter, so as to produce a broad band- 
shaped growing-point. This may continue to widen 
until it has reached many times the normal breadth 
I without any proportional increase in thickness, and 
I often becomes thrown into ii-regular folds, the leaf 
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an'angenient Ijecoining coirespondingly confused. 
Cases of fasciation occur not unfi-equently in the 
ash-tiee, the auiicula, daisy, and other common 
plants, and constantly in the cultivated Cocks- 
comb ( q. V. ). Such growths are with Welsh Gypsies 
an object of superstitious reverence. 

Fascination (Lat. ‘Ibemtch,’ doubt- 

fully akin to Gr. hasLaino)^ an interpretation 
of the fatal influence of some serpents over their 
•destined prey. Kalm and others describe how the 
rattlesnake Axes a squirrel with its lidless eye, and 
so far* demoralises the victim that it drops into the 
distended mouth. Le Vaillant describes the con- 
vulsions and finally the death of a shrike, paralysed 
kj' fear of a serpent at a distance of nearly four 
feet. Dr Andrew Smith reports that the non- 
Tenornous South Africair tree-snake {Bucephalus 
viridis) gathers quite a circle of victims, Ellis 
notes the interesting fact that an object pushed 
between the eye of the snake and a victimised 
frog broke the spell. In spite of many observations 
which suggest mesmeric or hypnotic influence, 
against ■wdrich there is rro strong improbability, 
urost naturalists regard so-called fascination as 
•equivalent to fear. In panic animals may un- 
■doubtedly beoonre paralysed or stupid, or lose the 
usual power of co-ordirrating their actions. See 
Evil Eye, Snakes. 

Fascines (from Lat. fascis, *a bundle’) are 
brushwood fagots bound together with wire, yam, 
or withes. They are 18 feet long and 9 inches in 
diameter, used for revetting the steps and steep 
interior slopes of field-works and for other military 
purposes, such as roofing magazines. Casemates 
(q.v.). Blockhouses (q.v.), &c., when timber cannot 
be procured. A double row covered with earth 
«everal feet thick is almost bomb-proof. They also 
make a veiy strong stockade, and can be used in 
bridging operations and road-making. Cut into 
six-feet lengths, they are often carried by the men 
of an assaiilting column to fill up the ditch of a 
■work or lessen its depth. Five men can make a 
.fascine in an hour. 

Fasciola* See Fluke, Trematodes. 

Fascisino, a movement organised in Italy by 
Benito Mussolini, who withdrew from the Socialist 
party and the editorshij;) of the Avanti to press for 
Italian participation in the Great War by means 
of his own paper, the Popolo <PItalia^ published in 
Milan. In 1920, when many factories were in the 
hands of the workmen, bauds of Fascisti (from 
fascio, * bundle ’ ), taking the fasces as their badge 
and a black shirt as their distinguishing garb, 
made melodx^amatic ■war upon Socialism, by methods 
rangingfroni murder to the administration of castor- 
•oil. Their strength was among the army officers, 
the captains of industry, and the bourgeoisie, espe- 
•cially in central Italy. They called for ajiolicy of 
militant imperialism and capitalist enterprise. In 
October 1922 they seized public buildings in many 
towns, and moved upon Rome. The army was 
sympathetic. The king refused to sign a decree 
-establishing a state of siege, and invited Mussolini 
to form a ministry. His government, mainly 
Fascista, included members of the nationalist, 
democrat, and popular (Catholic) parties. A new 
electoral law assigned two-thirds of the seats in 
the Chamber to the majority party. Coifu uras 
•occupied (see Ionian Islands), and the League 
of . Nations flouted. State entei-prises were con- 
verted to private ownership ; and the crucifix was 
restored to its place in every school. 

Fasher, a province of Dar-ffir (q.v.). 

Fashion and Fashionable, terms applied to 
-occupations, pursuits, education, and mannem, as 
well as to most of the luxuries and necessaries of 
kUiodern civilised life, denote an unending series of 


changes and modifications which are most marked 
and most apparent in the department of dress. 
Such variations of costume were unknown to most 
nations of the ancient w’orld, and among the 
Romans only influenced the accessories of the 
toilet. The unchanging East is as unchanging in 
its dress as in everything else, and the fashions 
to which savage tiihes uncompromisingly adheie 
remain unaltered for long periods. In some remote 
distiicts of European couiitiies peasants still dress 
in the costume brought two or three hundred years 
ago by the local nobility from couit, and the 
smock-fiock of the English agiicultinal labourer is 
a relic of Saxon times. The natural conservatism 
of man often throws strong light upon long-for- 
gotten social history, and nowhere moie than in 
the survivals in modern costume. Thus, as Sii E. 
Tylor points out, there is much to he learnt from 
so quaintly cut a garment as tlie^niodein evening 
dress-coat. ‘ The cutting away at the waist had once 
the reasonable purpose of preventing the coat-skiits 
from getting in the way in riding, while the pair 
of useless buttons behind the waist are also relics 
from the times when such buttons really served 
the purpose of fastening these skiits beiiind; the 
curiously cub collar keeps the now misplaced notches 
made to allow of its being worn turned up or 
down ; the smart facings represent the old ordinary 
lining ; and the sham cuffs now made -with a seam 
round the wrist are survivals from real ctiffs, when 
the sleeve used to be turned hack. Thus, it is 
seen that the present ceremonial diess coat owes 
its peculiarities to being descended from the old* 
fashioned practical coat in which a man rode and 
worked.* Again, the English cleigyman’s hands 
are directly tiaceable through intermediate stages 
to the wide collars which everybody wore in 
Milton’s time, the very name of which also survives 
in our word bandbox. And it is said that the 
modem cylindrical hat is the indirect descendant 
of the Puritan steeple- crowed hat, carried acioss 
the Atlantic by the Pilgrim Fathers, thence again 
to Fiance, when Benjamin Franklin and the young 
Republicans were the height of the fashion, and by 
the French manipulated into the hat which they 
gave to all the world. 

The Romans spread their dress with theii civilisa- 
tion over Europe, and it was gradually modified by 
the close-fitting garments of the races of the north 
till the two styles were united in the 6th century ; 
but fashion in its modern sense cannot be said to 
begin till the 14:th century. Then complaints first 
arise of clothes being cast aside foi others of newer 
shape and cut. It must he remembered that till 
the 19th century men’s clothes weie as delicate 
in colour and as rich in material as women’s; 
Pepys records in his Diary how he had his wife’s 
gowns cut up into waistcoats for himself. The 
change during the 14ih century from close-fitting 
tunic and hose to long, loose garments trailing on 
the ground is even moie startling than the outciop 
of steeple -like headgear which distinguished the 
ladies of the 15th century. 

The sumptuary laws of the IStli, 14th, 15th, 
16th, and 17th centuries clearly show that dress 
was originally a symbol of lank, strictly prescribed 
for the various classes of society. An early French 
law complains of each man clothing himself as he 
pleased, without reference to his rank, so that it 
was impossible to tell from his dress whether he 
was a prince, nobleman, citizen, or labourer. In 
modern days this state of things is fulfilled to the 
letter, though costume still retains its old signifi- 
cance in the uniforms of the aimy and navy, of 
policemen and postmen, in the lawyer’s wig and 
gown, the judge’s robe, the bishop’s lawn sleeves, 
and the university student’s cap and gown, all of 
which, as Herbert Spencer remarks, are -worn by 
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p6opl0 wiiose office it is to uphold established 
ariangeuients in church and state. The lailway 
companies and the Post-office impose a uni- 
foim on their employees, the maid -servant (in 
Britain) wears a cap and apron, and the waiter 
a black suit, but the only class who at all 
times voluntarily mark themselves off from other 
men aie the clergy. Political and religious 
opinions have been at times symbolised by diess, 
as with the Puiitans and Quakers ; and instances 
of such distinguishing marks as the tricolor of 
Fiance, the white cockade of the Bonrbons and 


the Stuarts, the blue and green of the factions in 
the circus of ancient Constantinople, the orange 
and green of Irish political parties, and the blue 
and buff of English elections might be multi- 
plied indefinitely. Dress attained its highest 
point of significance in France during the last 
half of the 18th century, when it marks unmis- 
takably the vaiious stages of the Revolution. 
Rousseau’s and Nouvelle Hiloise and Goethe’s 
Werther brought sentimentality into fashion j 
women’s hair was dressed in handeaiix dJ amour or 
fOiifB do sentiment; and Marie Antoinette and the 
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ladies of her court sought to return to the sim- 
plicity of nature by masquerading in the Tiianon 
attii ed as shepherdesses and milkmaids. The works 
of Montesquieu and Voltaire had created an admira- 
tion for England, and the courtiers of Versailles 
dressed themselves like English foxhunting squiies, 
while their wives and daughters got themselves up 
d VAnglaise in coats with cuffs, collars, and facings 
heaver-hats, and cravats. As the political turmoil 
increased, fashionable attii e grew moie and more 


eccentiic and multiform, till at last republican 
institutions tiiumphed, and the women of France 
began to clothe themselves as like as possible those 
of Greece and Rome both in style and scantiness. 
They discarded costly materials, and sliiveied 
thiough the winter months clad in a few yaids of 
muslin. Men woie a combination of antique and 
loin antic costume invented by the painter David, 
which was finished off with Hungarian boot'^. The 
gorgeous and stately diess of the courts of Louis 
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XIV. and Louis XV. had disappeaied with the 
old regime. At the present time the fashions for 
women in all civilised countiies are set by Paris ; 
for men, though not so exclusively, by London. 

One marked feature of the ever-changing kaleido- 
scope of fashion is its tendency to revolve in cycles. 
The widely -distended skirts of the 16th century 
reappear in the 18th and 19th centuries after 
eriods of straight-falling folds ; the piles of false 
air, artificial flowers, feathers, and jewelry which 
reached their greatest height on ladies’ heads about 
1780 had their modified counterpart in the chi- 


gnon; men’s nether garments are by turns skin- 
tight or loose and full; and the voluminous 
folds of muslin in which they swathed their 
necks at the beginning of the 19th century recall 
in some degree the ruffs of Queen ElizaheUi’s 
courtiers. Cycles of alternate luxury and sim- 
plicity have also distinguished all ages, though 
the simplicity of fashion is often more apparent 
than real. Theie can be little doubt that 
fashions change moie quickly each decade, a 
fact due in great measure to increased facil- 
ities of communication, while the triumph of 
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democracy is sliown by their universal adoption 
hy all classes. The question cannot but arise 
•whetlier in this continual variation the most 
advantageous and artistic costumes for men and 
women may not at last be found and kept, but the 
probabilities seem to be against such a conclusion, 
liotze in his Microcosmus starts the theoiy that we 
][)iolong the consciousness of oui personal existence 
into any foreign body brought into relationship 
with the surfaces of our own body, so that v/e 
feel ouiselves grow taller with our high headgear, 
move Avith our flutteiing laces and ribbons, and 
deiive vigour from the feeling of lesistance arising 
from a tight band or belt. At the same time it 
is generally allowed that we are moie alive to a 
new sensation than to one which has been long 
in the field of consciousness, foi, from the very 
fact that it is unusual, our attention is continually 
directed to it, while a well-known sensation loses 
its first intensity and the power of diiecting our 
thoughts to itself. In order, therefore, that oui- 
clothes may yield us the maximum of pleasant 
feeling which Lotze says we deiive from them, 
they must not be too familiar in shape, colour, 
and cut — i.e. we must not only have new clothes, 
but new styles of clothes. But a volume would be 
required to determine whether this theory satis- 
factorily accounts for all the changes of fashion. 

See Fairholt, Costume in England (new ed. 1885), 
Planch^, Cydojpmdia of Costume (1876-79) ; Challamel, 
History of Fashion %n France ( Eng. trans. 1882 ); Herbert 
Spencer’s Cerefnionial Institutions (1879); Bobida, Eos 
Aieules (trans. as Ten Centuries of Toilet j by Mrs Cashel 
Hoey, 1892) ; Georgiana Hill, A History of English Dress 
{ 1893) ; and the articles Ceinoline, Hat, &c. 

Fasliodat renamed ICODOK, a Shilluk town, 
on an island in the White Nile, 60 miles below the 
mouth of the Sobat. Its occupation by the French 
for a few months in 1898 aroused hostile feeling in 
Britain. 

Fast (a woid common to the Teutonic tongues, 
which Grimm derives from a root signifying pri- 
marily to hold, keep, observe, and hence to restrain 
one's self ; Lat. jejtminm, Gr. nesfeia, Heb. tsom) 
is the word used to express a certain self-imposed 
restraint with respect to the nourishment of the 
body. The abstinence enforced may be either 
partial, when the restriction is confined to certain 
articles of food, or total, when all sustenance is 
dispensed with for a specified time. The origin of 
the custom seems to he coeval with man’s first 
experience of the salutaiy influence which absti- 
nence exercises on the health, and with his more or 
less instinctive consciousness of the necessity of 
retaining the body in due subjection to the soul. 
By degi’ees, the self -mortification which it implied 
raised it into a, sacnfice offered to the Deity; it 
became a religious observance, was surrounded 
with rites and ceremonies, and finally bore the 
stamp of a divine law. Climate, the habits of a 
people, and their creed gave it at different periods 
■different charactexustics ; hut it may be pronounced 
to have been a recognised institution yith all the 
more civilised nations, especially those of Asia, 
throughout all historic times. We find it in high 
■estimation among the ancient Persians of Iran. It 
formed a prominent feature in the ceremonies of the 
Mysteries of Mithras, and found its way, together 
with these, over Armenia and Asia Minor, to 
Palestine, and northward to the wilds of Scythia. 
The ancient Hindus, in accordance witli their 
primeval view — ^whioh they held in common with 
the Parsees— of heaven and hell, salvation and 
•damnation, of the transmigration of the soul, and of 
the body as the temporary prison of a fallen spirit, 
carried fasting to an unnatural excess. Egypt 
iseerns to have had few or no compulsory general 


fasts ; but it is established beyond doubt that for 
the initiation into the mysteries of Isis and Osh is 
tenmoraiy abstinence was ligorously enforced. ( F or 
Buddhist usages, see Buddhism.) That Greece 
observed and gave a high place to occasional fast- 
days, such as the third day of the festival of the 
Eleusinian mysteries, and that, for instance, those 
who came to consult the oracle of Ti’ophonius had 
to abstain from food for twenty-four houi’S, is well 
known. It need hardly he added that the feomans 
did not omit so important an element of the 
festivals and ceremonies which they adopted from 
their neighbours, though with them the periods 
of fasting were of less frequent recun-eiice. 

As to the Semitic races, although we find the 
people of Nineveh undergoing occasional fasts, 
to which even animals weie made to conform, yet 
the Mosaic law set apart one day only in the 
whole year for the purpose of fasting. The 10th 
day of the seventh month (Tishri), called ‘ the Day 
of Atonement’ (Yoni Kippnr), or, as the holiest 
of the whole year, ‘the Sabbath of Sabbaths,’ 
was ordained for ‘the chastening of the Nepheshf 
which the ti*aditional law explains as meaning 
the strictest and most rigorous abstinence fi*om 
all food or drink, as also from washing, anoint- 
ing, the putting on of sandals, &c., from the sun- 
set of the nintli to the appeai’ance of tUiee stars 
on the evening of the tenth day. In process of 
time, five days of compulsory fasting wei*e added, 
in commemoration of cei-tain days of humiliation 
and national misfortune — ^viz. the 17th of the 
fourth month (Tamus), as the anniversary of the 
taking of Jerusalem both by Nebuchadnezzar and 
Titus; the 3d of the seventh month (Tishri), when 
Ishmael had killed Gedaliah, the Jewish governor 
appointed by the Babylonians ; the 10th of the 
tenth month (Tebetli), m remembrance of the siege 
of Nebuchadnezzar ; the 13th of the twelfth month 
(Adar), the fast of Esther, and the day most rigoi*- 
ously kept next to the great Day of Atonement ; 
and the 9th of the fifth month ( Ab), the anniveisai y 
of the destruction of the first temple by Nebuchad- 
nezzar and of the second by Titus. The com- 
munity loved to express their penitence for sin, or 
their giief on the death of great men, by occasional 
fastings, which were also considered an efiiciemj 
means of aveiring the divine wrath, of insuring 
victoiy over an enemy, or of bxinging down lain 
from heaven. Besides, fasting was not unfre- 
quently I’esorted to by those who wished to free 
their minds from all hindrances to meditation, as 
in the forty days of Moses (Exod. xxxiv. 28), or 
the fast of Daniel. In later times, when, after the 
destruction of the temple, saci-ifices had ceased, 
fasting, as causing a decrease in the flesh and fat 
of the individual, was considered to be in some 
degree a substitute for the animal which had for- 
merly been offered up by the piiest. ^ Fi-om a means 
to repentance and inward purification, it became 
an end and a virtue in itself, an abuse, indeed, 
neither unknown nor undenounced even in the 
days of the piophets. Many new fasts were super- 
added from time to time, hut they soon fell into 
oblivion ; and over and above the six already men- 
tioned but few entire days are now observed by 
the orthodox, and these merely of a local character. 
Fasting, with the Jews, always implies entire 
abstinence, and lasts, except on the Day of Atone- 
ment and the 9th of Ab — when the sunset of the 
previous evening is the sign for its commencement 
— ^fronx the break of the day to the appearance of 
the first three stars. Sackcloth and ashes, the garb 
of the penitent in ancient times, are no longer 
worn ; but the deepest mourning is visibly expressed 
by many ceremonies in the Jewish synagogues and 
homes on the 9th of Ab. Several half-days of fast- 
ing have also survived. The individual is bound 
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to celebrate by fasting the anniversary of the 
death of his parents, his own wedding-day until 
the performance of the marriage-ceremony, and the 
birth of his first-bom male child (up to its thir- 
teenth year, when the duty falls upon the latter him- 
self ), and on the day preceding the Pesach (Pascha), 
in commemoration of the sparing of the Israelite 
hist-born in Egypt. The Sabbath causes the post- 
ponement of any fast — ^that of the Day of Atone- 
ment and the Fast of Esther excepted— which 
happens to coincide with it; and children — gills 
up to their twelfth, boys to their thiiteenth year — 
women with child, and the sick are exempted from 
tlie observance. 

In the time of Christ, fasting, as we have seen, 
was held in high estimation. The Mondays and 
Thursdays — the market-days, on which the judges 
sat, and the law was lead in the synagogues — were 
especially set aside for this purpose by the Pharisees. 
The Essenes fasted even more frequently. The 
Sadducees alone took exception to this rite, and 
were therefore considered ungodly. Christ him- 
self neither approved nor disapproved of the custom, 
but, as in ^1 matters of ceremony, allowed his 
disciples, Jews and Gentiles, to act according or 
contrary to their old habits. He is distinctly 
against such a commandment^ and even excuses 
those who did not fast ; his own abstinence from 
food for forty days Avas like that of Moses, entirely 
an individual act. Roman Catholics maintain 
that all the Avords of our Lord, which to Protes- 
tants appear to discountenance the obligation of 
fasting, are directed exclusively against the osten- 
tatious and self-reliant fasts of the Pharisees. 
They even understand the language which he used 
in condemning the practice of the Pharisee fasters 
as containing a direct exhortation to his own 
disciples — ^not that they should abstain from fast- 
ing, but that they should fast with suitable disposi- 
tions. They hold, moreover, that in exempting his 
disciples from fasting he had regard only to the 
actual time of his own presence among them. It 
was incongruous, he said, that the children of the 
marriage should fast as long as the bridegroom was 
with them; but, he added, ‘the days Avill come 
when the bridegroom shall be taken away from 
them, and then shall they fast in those days* 
(Mark, ii. 20; Matt. ix. 15). Hence they infer 
that from the time of our Lord’s ascension the 
practice of fasting became obligatory on his 
disciples, the temporary cause of the exemxition 
hitherto existing having ceased. 

During the first centuries of Christianity volun- 
taiy fasts were frequent enough; and fasts Avere 
considered a befitting* preparation for holy acts 
and feasts, for ordination and baptism. An annual 
fast generally observed by all from a very eaily 
date Avas that of the forty hours, from ’^Friday 
afternoon to Sunday morning, duiing which Christ 
lay in the sepulchre. But during the first six 
centuries the difference in the various Christian 
communities in this matter was vei-y gi*eat. The 
Montanist heretics Avere especially rigorous in 
their fasts. Bishops and councils gradually fixed 
the times and seasons for the Avhole of Christen- 
dom. The forty hours had gradually become foHy 
days, called the Quadragesima ; and the Council 
of Orleans in 541 made it binding upon every 
Christian not to eat any meat during this time, 
save only on the Sundays. The eighth council at 
Toledo in the 7th century declared those who ate 
meat during Lent sinners unworthy to partake in 
the resurrection. From the 8th century to the 11th, 
when a gradual reaction set in, the laws of fasting 
and the punishments awarded to the transgressors 
becanie stxicter and stricter; interdict and excom- 
munication Avere among the penalties. By degrees 
fasts had become so numerous and different in 


kind that they were divided into — (1) Jeju, 
nium generale (a fast binding for all); (2) Con- 
suetudinarium (local fast, &c.); (3) Femtentiale 
(atonement for all transgressions); (4) Votivum 
(consequent upon a vow); (5) Volimtare (for the 
better carrying out of an undertaking). These, 
again, were kept as either (1) Jejunkim naturale 
( an entire abstinence from food or drink, especially 
in preparation for the reception of the Eucharist) ; 
(2) Abstinentia (certain food only being allowed,^ 
but several times a day); (3) Jejximum cxm 
abstinentia (the same food, Avhicli must be taken 
once a day only); or (4) Jejunium sinefibsti- 
nentia (all kinds of food, but only once a* day). 
The food prohibited on partial fast-days included, 
during certain periods, not only the flesh of quad- 
rupeds, fowl, and fish, but also the ‘ lacticinia ’ — 
i.e. all that comes from quadru^xed and bird, as 
butter, eggs, milk, &c. 

Fasts gradually developed in the Roman Church 
into — (1) Weekly fasts, of Avhich Friday, as the 
day of the crucifixion, seems to have been early 
and generally observed. To this was added the 
Wednesday, as the day on which the death of 
Christ Avas resolved upon. At a synod in Spain 
in the beginning of the 4th century the Satur- 
day was superadded; but this innovation met 
mth great opposition, especially in the East. 
(2) Vigils, originally night-services observed by 
the first (Christians on the eve of Sundays and 
festivals, partly in imitation of the Jewish custom 
of celebrating the entrance of the Sabbath and 
of festivals on the evening of the preAuous day, 
and partly from fear of tlie danger to which a 
service in the daytime Avould have exposed the 
early converts. Although these night-services 
became unnecessary in the course of time, they 
were still continued up to the 4th century, when, 
owing to the abuses to which they led, they Avere 
abolished, or rather transformed into fast-days, 
kept on the eve of gi’eat festivals in honour of 
Christ, the Virgin, Saints, and Apostles. (3) 
The great or forty days’ fast (Quadragesimal fast), 
the most important and most rigorously enforced 
of all. The forty hours of fast, in commemoration 
of the forty hours during Avhich Christ’s body lay 
in the tomb, gradually expanded to forty days, 
as mentioned before, in pious allusion to the 
forty days of Moses, Elijah, Christ, the forty years’ 
sojourn in the desert, or the forty camps — all con- 
siaered typical; and the fasting became severer 
the nearer Passion-week itself approached, in 
Avhich many other signs of mourning and con- 
trition were generally exhibited. (4) The Qua- 
tember fasts on the Wednesdays, Fridays, and 
Saturdays in one week of each season, in imitationi 
of the four Jewish fasts in the fourth, fifth, seventh, 
and tenth months. — There were still many other 
fasts, such as those of ordination, &c., but these had 
only a temporaiy existence, and do not fall to be 
treated here. Nor can we enter into the various 
dispensations granted by the church, or the special 
pastoral letters generally issued before Quadra- 
gesima, nor into the variations in the observance 
of fasts and fasting in our OAvn days ; we can only 
add that they have in a great measure lost their 
former severity, and that only partial abstinence 
is the rule in all cases. More must not be taken 
than one full meal, and that not before mid-day, 
nor consisting of flesh meat. Besides this a 
collation of about eight ounces of fruit, vegetables, 
bread, or small fishes may be taken. The modem 
meaning of this Avord Avas originally due to the 
slight refreshment in the ancient monastic dis- 
ci^ine, taken just before the leading of the- 
‘collations’ — i.e. conferences (of Cassian) and such 
other works. In spite of its diminution of tho 
former severity in the practice of fasting, tho 



EAST 


583 


opinion of the church held in former days, that fast- 
ing is meritorious and conducive to the salvation 
of the soul, has undergone no change. 

In the Gieek Church fasting was and is keiDt 
with much greater severity, the non-ohservance of 
it being the least venial of sins. The days beie 
extend over almost three-quarters of the year. The 
principal ones are the Wednesdays and Fridays — 
with a few exceptions — throughout the whole year ; 
the great Easter fast lasting forty-eight days ; that 
of Christmas, thiity-nine days ; that in honour of 
the Virgin, fourteen days ; and that of the Apostles, 
beginning on Monday after Trinity, and extending 
to the 29th of June" Besides those smaller fasts 
of prepaiation, which correspond to the vigils of 
the Homan Church, they have many more occa- 
sional fasts, which we, however, must omit here. 

The Church of England considers fasting a praise- 
worthy hut hy no means obligatory custom. 
Hook, in his CAurch Dictionary^ explains the dis- 
tinction between the Protestant and the Homan 1 
Catholic view of fasting as consisting in this, that 
the Homan Catholic regards the use of fasting as an 
imperative means of grace, the Protestant only as a 
useful exercise preparatory for the means of grace. 
In proof how much the Church of England has left 
tlie question of fasting to the conscience and dis- 
cretion of her members, it may be observed that 
she has neither defined the mode or degree of fast- 
ing, nor anywhere given a positive command to fast. 
The days named by the English Church as seasons 
of fasting or abstinence are the forty days of Lent 
(q.v.), including Ash- Wednesday and Good Friday; 
the Ember (q.v.) days; the thrfee Rogation (q.v.) 
days; all the Fridays in the year (unless Chiist- 
mas Day fall on one); and the eves or vigils of 
certain festivals. 

The sacramental fast-days so long observed in 
Scotland are now fallen into disuse. They weie 
already completely discontinued in Glasgow in 
1886, and in Edinburgh in 1887. The Scottish 
fast-day was instituted as a day for * fasting, 
humiliation, and prayer,’ and always fell upon 
some day of the week preceding the yearly or half- 
yearly Commimion Sunday^ or Sunday set apart in 
the Presbytenan churches for the dispensation of 
the Lord’s Supper. It was observed exactly as a 
Sunday, with sermons in the churches and the 
complete cessation of business. 

In the United Kingdom, on occasion of wars and 
public calamities, the sovereign has from time to 
time appointed by proclamation a day for a solemn 
national fast, humiliation, and prayer— as on 21st 
JNTarch 1855 (the Crimean war), and 7th October 
1857 (the Indian Mutiny). 

A few words remain to be said of the Moham- 
medan fasts. Islam, as an offspring of Judaism 
and Christianity, adopted this custom with many 
others from both churches. During the whole 
month of Ramadan, in which the Prophet brought 
the Koran from heaven, eating, drinking, smoking, 
smelling perfumes, &c. are strictly forbidden from 
daybreak till sunset ; for the intervening nights, 
hqwever, all these lestrictions are removed. There 
are, besides, many voluntary fasts, expiatoiy like 
the 10th of Moharram, corresponding to the Jew’ish 
Day of Atonement, or for the averting of the 
divine wrath in sudden calamities, or as an indem- 
nification for the omission of certain pious acts, as 
the pilgrimage, &c. See Jews, Mohammedanism, 
Monachism, Asceticism. 

Besides the Bible, Uchulciian Aruch, Koran, and the 
Fathers generally, see Bingham, 

ix. (1708-22); Fafecius, BiJbUogr, Antiquaria; Mnratori, 
De Quatmr Temporum Jej^miis, &c. ; Siegel, AltchHstl. 
Alterthiimer ; Walch, De Jejunio Quadragesimali (1727); 
Robert Nelson, Festivals and Fasts of the Church; Lies- 
mayr, DieFntwickelung der Ghristlichen Fastendtsziphn 
(1877); and Thurston, Lent and Holy Week (1906). 


Fasting. — By this term is meant the deprivation 
of food — the materials by which loss of matter and 
energy from the body is made good. 

Food-stuffs may be divided into (1) water, (2) 
solid food-stuffs. 

Wlien water is withheld death occurs in the 
coume of a few days. For the protoplasm of the 
tissues to undergo the chemical changes upon which 
its vitality depends, a certain proportion of water is 
essential, and when this is not present death ensues 
through the cessation of these changes. 

It is more especially to the deprivation of solid 
food that the term Fasting is applied. The physi- 
ology of^ this condition has been most carefully 
studied in dogs, cats, and other of the lower 
animals, wliile one or two observations have also 
been accomplished in cases of voluntary fasts iu 
man. 

To understand the condition, it must be remem- 
bered that the energy required in the body is under 
normal conditions supplied by the various organic 
food-stuffs, which, entering the body in the condi- 
tion of large and complex chemical molecules, are 
oxidised and excreted as simpler bodies, and by 
their disintegration yield energy (see tlie article 
Metabolism). During fasting it is by the dis- 
integration of the tissues of the body that the 
necessary energy is yielded. This energy is re- 
quired not only for the production of mechanical 
work done by the body, but also for the pioduction 
of heat, so that the temperature of the body may 
be maintained. Whenever, therefore, muscular 
exertion is severe, oi when the individual is ex- 
posed to cold and has to produce large amounts 
of heat, then more energy must be forthcoming, 
and hence tissue wa«te is enormously increased. 
Whereas, if complete rest is maintained, and 
the animal is kept surrounded by air at a tem- 
perature approaching that of the body, the waste 
of tissue-substance is reduced to a minimum. From 
this it will be apparent that no conclusions of value 
with regard to the possible duration of life in the 
fasting state can be drawn from the records of those 
exposed to cold and hardships after shipwreck. It 
will be at once apparent that the amount of ener^" 
employed in maintaining the temperature of the 
body must be very much gTeater in warm-blooded 
than in cold-blooded animals. Indeed, in the latter 
class, where the temperature is at most only a few 
degrees above that of the surrounding atmosphere, 
waste of tissue for the production of neat is practi- 
cally in abeyance. The same may also be said of 
hibernating animals, which may be regarded dur- 
ing their winter sleep as cold-blooded. For this 
reason, and because during certain periods their 
movements are by no means active, cold-blooded 
animals can endure very prolonged periods of 
inanition. 

When we come to consider the physiology of 
fasting more closely, we find that the amount of 
waste of the various tissues of the body is by no 
means equal. The following figures, indicating the 
eicentage loss of various tissues in an aninial 
ying of starvation, are taken from Voit’s article 
in Hermann’s Handhuch der Physiologic : 

Patty tissue lost 97 per cent. 

Muscle 31 ti 

Blood 27 If 

Brain and spinal cord 3 » 

Heait 3 u 

We thus see that the more essential tissues feed 
upon the less essential, and that the fats of the body 
are the great source of nourishment during inani- 
tion. As long as a fair amount of fat remains in 
the body, the muscle can undergo its chemical 
changes, disintegrating and yielding energy, hut 
always again undergoing a process of reconstruc- 
tion. Whenever the fat is used up we find that a 
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vapid disintegration of muscle-substance without 
reconstruction occuis, and death rapidly ensues. 
The onset of this condition is indicated by a lise 
in the excretion of nitiogen in the Uiine (q.v.). 

In regard to the symptoms observed during 
starvation little need liie said, since in most cases 
they are due lather to the conditions which have led 
to or 'vvhich accompany the fast. The sensation of 
hunger is a prominent symptom during the earlier 
'days, but appeals to diminish. Emaciation is, of 
course, invaiiable— the skin feeling haisli and dry 
from the loss of subcu taneous fat. T1 1 e temperature 
falls below the normal, and lassitude and finally 
torpor supervenes before death, which appears to 
occur simply from asthenia. See A Study of Pro- 
longed Fasting^ by Francis Gano Benedict ('Wash- 
ington, D.C., published by the Carnegie Institution 
of Washington, 1915). 

Fast and Loose^ the name of a cheating game, 
also called Pricking at the Belt^ which appears to 
liave been much practised by the Gypsies in the 
time of Shakespeare. The following is Brand’s 
description : ‘ A leathern belt is made into a 
number of intricate folds, and placed edgewise upon 
a table. One of the folds is made to resemble the 
middle of a girdle, so that whoever shall thrust a 
skewer into it would think he held it fast to the 
table ; whereas, when he has so done, the person 
with whom he plays may take hold of both ends, 
and draw it away.’ The game is still practised at 
fairs, races, and similar meetings under the name 
of Prick the Garter ; the original name, in the phrase 
* to play/tt5< and loosef has gone into the language 
to designate the conduct of those whose easy ethics 
do not forbid them to say one thing and do another. 
See Book XIII. chap. xxix. of Reginald Scot, The 
Discouerie of Witchcraft (1684). 

Fasten’s E’en. See Shrovetide. 

Fasti (Lat, Dies fasti), those days among the 
ancient Romans on which it was lawful to transact 
legal or public business, in opposition to nefasti, on 
which it was not permitted. But the sacred books, 
in 'which the lawful days of the year were marked, 
were themselves^ denominated fasti, and the term 
was employed, in an extended sense, to signify 
various kinds of registers, especially the Fasti Sacri 
or Kalendares, and the Fasti Annates or Historici. 

The Fasti Kalendares or calendars of the year 
were kept exclusively by the piiests for about four 
centuries and a half after the building of the city. 
The appepauce of the new moon was proclaimed 
by a poutifex, who at the same time announced to 
the people the time which would intervene between 
the Kalends and the Nones. On the Nones the 
country -people assembled for the purpose of lead- 
ing from the Rex Sacrorum the various festivals of 
the month, and the days on which they would fall. 
In the same way those who intended to go to law 
learned on what days it would be right (/as) to do 
so.. The mystery with which this lore was sur- 
rounded, for purposes of power and profit, by the 
favoured class was dispelled by Cn. Flavius, the 
scribe of App. Claudius Csecus, who surreptitiously 
copied from the pontifical book the requisite infor- 
mation, and published it to the people in the forum. 
Consequently time-tables {fcmti) became common, 
very much resembling modern almanacs. They 
contained the days and months of the year, the 
Nones, Ides, lawful and unlawful days, &c., 
astronomical observations on the rising and setting 
of the fixed stars, the commencement of the seasons, 
brief notices conceming the introduction and signi- 
Bcation of certain rites, the dedication of tem^es, 
the dates of victories, disasters, and the like. In 
later times the exploits and honours of the imperial 
family were duly entered in the calendar. The 
celebrated Fmti of Ovid is a sort of poetical year- 


'book or companion to the almanac, as arranged by 
Julias Caesar, who remodelled the Roman year. ^ 

Several very curious specimens of fasti on stone 
and marble have been discovered, of which the most 
remarkable are the Kalendarium Maffeianum (so 
called from its first possessor), upon almost all the 
days of the year ; the Kalendarium Prcenestinum of 
Venius Flaccus, discovered in 1770 at Pnpiieste, 
containing the months January to April and 
December; the Kalendarium Vaticinuni (March 
April, August), Vemisinum (May, June), Esquil- 
inum (May and June), and Farneslanum (Feb- 
ruary and March). These are printed in vol. i. 
of Mommsen’s Corpus Inscriptionum Latinanmi 
(Berlin, 1863), in which the Roman calendar for 
almost the complete year is elucidated. 

The Fasti Annales or Historici were chronicles 
containing the names of the consuls and other 
magistrates of the year, and an enumeration of the 
most remarkable events in the history of Rome, 
noted down opposite the days on which they 
occurred. From its application to these chronicles 
the word fasti came to be used by the poets as 
synonymous with historical records. Of these, f i ag- 
ments have come do^vn to us, of which the most 
important are the so-called Fasti Capitolini, dis- 
covered in the neighbourhood of the ancient forum 
in the 16th and 19th centuries. See Calendar ; 
also Boor, Die Fasti Censorii (1873), and Wehr- 
mann. Die Fasti Prcetorii (1875). 

Fastnet Lig:ht]louse9 on a rock 4 miles SW. 
of Cape Clear, with a revolving light 158 feet above 
high-water. Thepiesent tower was built 1899-1904. 

Fastolf^ Sir John, was born about 1378 at 
Caistor, near Yarmouth, and ‘exercised,’ says 
Caxton, ‘the wars in the royaume of France and 
other countries for forty years enduring.’ He 
distinguished himself at Agincourt (1415), and 
still more in the ‘Battle of the Herrings* (1429), 
so called because, while convoying supplies to tlie 
English besiegers of Orleans, he formed a sort of 
laager of herring-barrels, and with his archers 
beat off a whole French army. Later in the same 
year he was less successful against Joan of Arc, 
and at Patay, according to Monstrelet, whom 
Shakespeare follows, displayed such cowardice that 
the Duxe of Bedford stripped him of liis Garter. 
This, however, is^ very questionable; he rather 
seems to have retained all his honours till in 1440 
he came home to Norfolk, and in 1441 he was 
granted a pension of £20 ‘ for notable and praise- 
worthy service and good counsel.’ His Norfolk 
life is mirrored faithfully in the Paston Letters, 
where we see him adding to his broad possessions, 
heaping up riches, building a huge new castle at 
Caistor — a hard old man, yet not without love of 
learning and the church, who died 5th November 
1459. Anything less like Shakespeare’s ‘ Sii John 
Falstaff* can hardly be imagined. See Gairdnei’s 
Paston Letters and Duthie’s Fastolf ( 1 907 ). 

Fat. See Fats, Obesit v. Adipose Tissue, Oils. 

Fata Horgana, the Italian name for a 
striking kind oT mirage ohseivetl in the Strait of 
Messina. A spectator on the shore sees images 
of men, houses, ships, &c., sometimes in the water, 
sometimes in the air, the same object having fre- 
quently two images, one inverted. It is so narnetl 
because supposed to be caused by the fAiry {fata} 
Morgana of Arthurian romance. See Mirage. 

Fate, the Fates, Fatalism, express a con- 
ception which has more or less prevailed in all 
religions. The words aie deiived from the Latin 
Fatum, which has primarily a passive signification 
denoting something uttered — a decree or ordinance. 
The Greeks expressed the same thought by Mmar- 
mem, Moira, again, was the active personification 
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'Of ilw idea— the goddess Fate or Destiny. It con- 
stituted in the Greek mythology something like an 
nltimate monotheistic elemenl^the vague Unity 
binding together and dominating over the crowd 
of Olympian deities. With Homer, who in eveiy 
instance save one speaks of Fate (Moira) in the 
singular, Fate was not a deity, but a mere per- 
sonification, the destinies of men being made by 
him to depend upon the will of the gods ; whilst, 
according to the later Greeks and the Romans, the 
gods themselves were subject to the control of the 
Moirai or Pcircce. Hesiod, however, who is almost 
contemporary with Homer, speaks of three Fates, 
whom he calls daughters of Night — Clotho^ 
the spinner of the thread of life; Lachesis, who 
detei mines the lot of life; and Atropos, the 
inevitable. They were usually represented as 

S women of serious aspect; Clotlio with a 
e, Lachesis pointing with a staff to the 
horoscope of man on a glcme, and Atropos with a 
pair of scales, or sun-dial, or an instiument to cut 
the thread of life. In the oldest representations of 
them, however, they appear as mations, with 
staffs or sceptres. Theyliad places consecrated to 
them thioughout all Greece, at Corinth, Sparta, 
Thebes, Olympia, and elsewhere. 

With the course of Greek thought the conception 
of Fate became more spiritualised. In .Eschylus it 
is an inexorable Destiny ; in Sophocles and Plato 
it is more of a free and ordering Will. In the 
later forms of Greco-Roman speculation, again, 
it undergoes various modifications. With the 
Epicureans it seems identical with Chance ( Tuche ) ; 
with the Stoics it is the verj’- opposite of this. In 
the one case the Absolute is a mere blind fatality ,* 
in the other case it is an imminent necessity of 
reason, governing with iron sway the apparently 
accidental phenomena of life. 

In the two great religions of modern times, 
Christianity and Mohammedanism, the same con- 
ception is found in various forms. In the latter 
the Highest seems to be conceived as inexorable 
law, swallowing up eveiy lower law of activity ; 
yet the abject self-subjection to fate generally 
understood to be implied in the Moslem Ktsmet 
is by no means inculcated in the Koran (see 
Mohammed). In Christianity and the modem 
speculation which it has coloured it shows itself 
less broadly in the well-known doctrines of Pre- 
destination and of philosophical Necessity. In the 
Predestination theory of Augustine, Calvin, and 
many others, the old fatalistic doctrine is repudi- 
ated ; the recognition of a free determining element 
in the divine Will separates their idea of it 
.altogether from that of a mere blind Destiny ; but 
the influence of the mode of thought out of which 
the old idea sprung appears in the manner in 
which the divine decrees aie sometimes spoken of 
iis inexorably overbearing human freedom. In the 
doctrine of philosophical necessity promulgated by 
Leibniz and Edwards, and in a somewhat different 
form by modern scientific modes of thought, the 
same idea emerges as inevitable sequence— of an 
invariable connection linking together all pheno- 
mena, material and mental. An immutable law is 
declared to pervade and harmonise all existence. 
This is a much higher conception, hut is obviously 
mot wholly unrelated to the old pagan doctrine of 
Fate. See Predestination, Will. 

FatftligawJ (‘Victory Market’), the name of 
two villages and battlefields in Bareilly district, in 
the United Pi-ovinces. (1) East Fatehganj, 23 
miles SE. of Bareilly, was founded by the Nawab 
of Oudh to commemorate the British victory over 
the Rohillas ( 1774), which gave him possession of a 
large part of Rohilkhand.— (2) West Fatehganj, 
about 35 miles NW. of the former, was the scene 
of another victory over the Rohillas in 1794. There 


is a monument over tlie grave of the Company’s 
troops, and a carved and minareted tomb holds the 
remains of two Rohilla chieftains. 

Fatehgarh^ the cantonment and administrative 
headquarters of Farukhabad district, lies 3 miles 
E. of the natjive city of Farukhabad, with which 
it forms a joint municipality. Government has 
here an important gun-carriage factory ; and there 
are flourishing settlements of native Christians, 
established by the American Presbyteiian Mission, 
which was formed m 1838. A British military 
station since 1802, the place was attacked by 
Holkar in 1804, and is infamous in the annals of 
the mutiny of 1857, in the course of which upAvards 
of 200 Europeans — men, women, and children — 
mostly fugitives brought back after escaping doAvn 
the Ganges, were sabied or shot, either lieie or at 
Cawnpore. Pop., with Farukhabad, 60,000. 

Fat6lipur9 (1) capital of a district in the 
United Provinces, on the East Indian Raihvay, 
70 miles NW. of Allahabad. It contains two in- 
teresting mosques, and has a trade in hides, soap, 
and grain. Pop. 17,000. The district of Fatehpur 
lies wholly witliin the Doah (q.v.), and occupies its 
entire bieadth fioni Jumna to Ganges. Area, 1642 
sq. in., moie tlian half of which is highly culti- 
vated ; pop. (1911) 676,939, nearly nine-tenths 
Hindus. — (2) A fortified town of Rajputana, 145 
miles NW. of Jaipur; pop. 17,300. 

Fatelipnr Sikri, a former capital of the 
Mogul empire, was founded by Akbav in 1670, but 
soon after abandoned for Agra, 23 miles to the 
east. The remains of the niaginficeut ai chitecbural 
works with which lie and his son enriched it are 
enclosed by a high stone wall, about 5 miles in 
circuit, and include several palaces, a noble mosque, 
and numerous other splendid ruins. Within the 
bounds of Akbar’s wall are the modern town and 
the village of Sikii, with insignificant manufactures 
of caipets and millstones. Pop. 6000. 

Fat-hen. See Chbnopodium, Oeache. 
Father. See Parent and Child, Family, 
Infant. 

Father-lasher, a name applied to two Bull- 
heads {Cott'iis scor^iiis and huoaUs) Avhich occur 
commonly on British coasts. They have a wide 
European and American distribution, and belong 
to the Gurnard (q.v.) family ( Cottidie ), in the spiny- 
rayed ( Acanthopteri ) oi der of bony fishes. They are 
both somewhat forbidding little fishes, four or five 
inches in length, with dark, quaintly mottled skins, 
and with spines on the head. The head and 
pectoral fins are large in proportion to the body. 
T’he male builds a nest and guards the young. 
In Scotland the second species is sometimes called 
the Lucky Proach, while the first species is also 
known as the Sea Scorpion. Both forms, but 
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especially the first, are often left on the shore 
or among the rocks by the retiring tide. 
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Fathers of the Church [Patres Eeclesi- 
a term which, strictly used, denotes only 
certain early writers of unimpeachable orthodoxy 
and eminent sanctity, who have been accepted by 
the chmch as duly (qualified exponents of her 
doctrines. The title of ‘ father ’ was given in early 
times to all bishops, confessors, and heads of 
monasteries (see Abbot); but the expression 
‘fathers of the church’ has become restricted to 
this more definite sense, while those writers wdiose 
heterodoxy is manifest are called singly Scrip- 
tores Ecelesiastici ( ‘ Church- writers ’ ). The title of 
‘fathers,’ however, is often bestoAved on some, 
such as Origen and Tertullian, the errors in whose 
Avritings are overlooked for the sake of the value of 
their orthodox contents. Historians are generally 
agreed in excluding from the patristic period the 
Apostolic Fathers (q.v.), and in dating its com- 
mencement from the 2d century ; but there is no 
unanimity regarding the time at which it ma> 
be said to have closed. In the Greek Church 
the period is often brought doAvn to the Council 
of Florence (1441). Roman Catholic writei-s 
include within its limits all writers who weic 
witnesses to the Catholic doctrine of the church 
during the first twelve centuries of the Christian 
era, or even doAvn to the Council of Trent ; more- 
ov’er, in 1871-78 Saints Alfonso de Liguori and 
Francis de Sales, the former of whom died so late 
as 1787, Avere raised to the dignity of Doctorcs 
Ecdesice. But there appears no good reason Avhy 
Anselm and Bernard and those that immediately 
follow them should be removed from the list of the 
schoolmen, and the patristic period con- 

A’eniently be taken to have closed for the Eastern 
Church Avith John of Damascus {7o6), and for the 
Western Avith Gregory the Great (604). Even 
Roman Catholic theologians acknowledge the 
liigher value and importance of the fathers of the 
first six centuries. Arranged in the order of their 
deaths, chief among the ante-Nicene fathers are 
Justin Martyr, Irenseus, Clement of Alexandria, 
Tertullian, Origen, Cyprian, and Gregory Thauma- 
turgus; Avhile the post-Nicene fathers include 
Eusebius of Caesarea, Hilary of Poitiers, Athanasius, 
Basil, Cyril of Jerusalem, Gregory Nazianzen, 
Gregory of Nyssa, Ambrose, Epiphanius, Chrysos- 
tom, Jerome, Augustine, Cyril of Alexandria, Leo 
the Great, Gregory the Great, and John of 
Damascus. For all these, see separate articles, as 
Avell as for many of the other early ASTiters whom 
the^ Latin Church includes in the list. In both 
divisions of the church four authors are recognisecl 
as fathers joer emmentiam • in the East, Athanasius, 
Basil, Chrysostom, Gregory Nazianzen ; in the West. 
Ambrose, Jerome, Augustine, Gregory. The .study 
of the life and Avritings of the fathers is some- 
times regarded as constituting a distinct discipline, 
knoAvn as patristics or patrology ; but this 
practically constitutes a study of the church’s 
history during the first six centuries. See Chubch 
History, with respect to the authority of the 
fabhera, the Roinan uatholic position is that the 
te^hing of individual fathers is to be accepted or 
rejected on its merits, and their evidence as 
Avitnesses to the tradition of the church, either 
singly or when several concur, is to receive so 
much credence as may appear due after the quality 
and circumstances of the testimony have been con- 
sidered ; but their morally unanimous consent is 
held to carry decisive authority in matters of faith. 
Protestant Avriters, on the other hand, Avhile 
ac^owled^ng the merits of the patristic writing, 
and recognising in many important points a con- 
sensus patrum, dwell upon the admitted fallibility 
of the authors, and insist upon the sufficiency of 
Holy Scripture, as containing ‘ all things necessary 
to salvation.’ See Exegesis ; also Infallibility. 


Editions of individual fathers are noted under their 
separate articles. Collective editions are De la Bigne’s 
Maxima bibliotheca veterum Pai/rum (Paris, 1575 ; uxi- 
proved ed. 27 vols. Leyden, 1677 — ^the Greek Avritmo-g 
translated into Latin); Gallandi’s BibUotheca vetermi 
Patrum ( 14 vols. Venice, 1765-81 ) ; andMigne’s exhaustive 
Patrologice cursus completm (387 vols. Paris, 1844-66). 
This last is continued in Horoy’s Medii cevi bibliotheca 
patristica, sive Patrologia ab anrbo 1216 usque ad concil. 
Tridmtinum (l&t series, Doctor es eccL lat.^ Paris, 187G 
et seq,). Also the Vienna Academy has been issuing 
since 1866 a Corpus scriptorum ecclesiasticorum latmwum 
based on a critical comparison of MSS., to be completed iru 
about 100 volumes. English translations are numerous 
Glsxk^^Ante-NiceneLibrary ( Edin. 1864-71) is complete iii 
24 vols., and the Library of the Fathers (Lond. 1838-85) 
edited by Pusey, Keble, Newman, and others, extends to 
48 vols. There is a Select Library of the Nxcene and 
post-Nicene Fathers (New York), edited by Dr Schaff- 
and there is a series of Fathers for English Readerl 
(S.P.C.K., 11 vols. 1878-84). See FarraPs Lives ^thl 
Fathers (1889), Bright’s Age of the Fathers (1903) 
Swete’s PatHstic Study ( 1904), and Labriolle’s Litt&ature 
Latine Ohrdtienne (1922). 


Fathom^ a measure of six feet, principally used, 
in reference to marine soundings, and in mines. 
Originally a fathom (O.E. fce6m) was taken as 
the Avidbh to Avhich the tAvo outstretched arms 
extended. 


Fatimides, or Fatimites, an Arab dynasty, 
descended from Ali and Fatima, daughter of 
Mohammed, ruled over Egypt and North Africa 
(969-1171), and later over Syria and Palestine. 
In religion the Fatimides Avere Shiites of tlie 
Ismailian sect. The Fatimide khalif Hakem Avas 
the founder of the Druses (q.v.). Compare also 
Khalif, Egypt, IsmaIi^s. 


Fats are natural oils which occur in plants and 
animals. They are all esters of the triatomic 
alcohol glycerol, C 3 Hg(OH) 3 , formed by the re- 
placement of the hydiogen of the hydioxyls by 
the radicles of tlie fatty acids. 

The most abundant fatty acids of the body are— 


Saturated | Afd MiCOOH 

( Stearic Acid C^^HggCOOH 
Unsaturated Oleic Acid CiyH^gCOOH 


The unsaturated acids are more readily oxidised 
than the saturated. 

The fats of these acids are — 


Palnutin CgiHgjjOe 


Stearin 

Olein 


^^ 104^6 


In addition to these, small quantities of tlie neutral 
fats of butyric, caproic, caprylic, capric, and myristic- 
acids occur in milk and butter. They are oily 
bodies ; some solid, others fiuid, at the ordinary 
temperature. They are insoluble in water, soluble 
in hot alcohol, in ether, chloroform, &c. Under 
the action of caustic alkalies or superheated steam 
they are decomposed into their fatty acid and 
glycerin. The fat of different animals differs 
in its characters according to the lelative pro- 
portion of these various fats which it contains. 
Thus, the fat of the dog, which contains a large 
proportion of olein, melts at a comparatively low 
temperature, while the fat of the sheep, on tho 
other hand, which is particularly rich in stearin, 
has a much higher melting-point. 

Whatever be the nature of the fat, it occurs in. 
the animal body inside the living units or cells in 
the forni of small globules. Fats appear to be an 
almost invariable constituent of all living proto- 
plasm ; but in certain tissues they accumulate in. 
v^ry large amounts. This is especially the case in 
the cells of loose fibrous tissue, Avhere the deposition 
of fat is frequently so great as to form regular 
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masses or lol)dies. Under the skin, in the abdomen, 
in the orbits, lound the heart, and in various 
other places these masses are well marked. 

The quantity of fat in the Iminan liody varies 
considerably at difteient jjeriods of life. In the 
earlier stages of foetal existence we hnil scarcely 
any fat ; in new*])oin children there is usually a 
considerable quantity of this substance deposited 
under the akin, and the organism continues rich in 
fat till the age of puberty, when a marked diminu- 
tion of the substance occurs. It again increases 
about middle life, and then occasionally occurs in 
great excess ; for example, three or four inches of 
fat are not unfrequently found under the skm of 
the abdomen in corpulent persons. 

It has now been clearly shown that an animal 
takes up and stores in its body any fat wliich may 
be administered in the food, and that it may thus 
for the time being have tlie chemical nature of its 
fat materially altered. After a time, howev^er, the 
living protoplasm of the body seems to be able to 
convert the foieign fat so stored into the proper 
fat of the animal. 

That carbohydrates — such as sugar and starch — 
are also sources of fat is a matter of popular belief. 
Vaiious reseaiches have clearly demonstrated that 
this belief is eoirect. By feeding young growing 
pigs on a diet of known comjjosition, and after- 
wards killing them and analysing their bodies, it 
was shown that the fat found was in such amounts 
that it could have been derived only from the 
carbohydrates of the food. 

The physiological value of the fats is due partly 
to their physical and ^lartiy to their chemical 
characters. The uses of the fat deposited beneath 
the skin are, fir&r, to protect the body from external 
shocks by a uniform diffusion of pressure through 
the whole adipose tissue ; and, secondly, to keep up 
the heat of the body, by materially checking, 
through its very slight conducting power, the loss 
of free heat by radiation. This use of the fat is 
most clearly seen in some of the lower animals 
(the seal, whale, &c.), 'which are exposed to very 
low tempeiatures. 

The chief chemical use of fat is as a store of 
potential energy for the body (see Fasting). 
On account or the large amount of carbon and 
the small amount of oxygen contained in the 
molecule, it is peculiarly valuable in this respect. 
Measin ing the potential energy, as is usually done 
in calories, 1 gramme of fat yields 9*3 calories, 
while in the body 1 gi-amme of protein and 1 
gramme of carbohydrate each yield 4'1 calories. 
See also Oils, Obesity, Adipose Tissue. 

Fatty Acids. See Oils. 

Fatty Degreiieration. See Heart, Liver. 
Fatidty. See Idiocy, Insanity. 

FailClier^ Leon, a French publicist and states- 
man, w€^ born at Limoges, 8th September 1803. 
He studied at first philology and archaeology, hut 
about the period of the July revolution (1830) 
betook himself to journalism and political economy. 
From 1830 to 1842 he was successively editor of 
the Temps, the Goyistitutionnel^ and the Coicrrier 
Francais, In 1843 he began to write for the 
Bevue des Deu,c Mondes a series of articles on the 
industrial condition of England, collected in two 
volumes in 1845 under the title of Mudes sur 
V A^igleterre. ^ After the revolution of 1848 he sat 
in the Constituent and Legislative Assemblies for 
the department of Maine. When Louis Napoleon 
was chosen president, Faucher became firat minister 
of Public Works, and subsequently minister of the 
Interior; hut, when the president proposed to appeal 
to universal suttrage, Faucher gave in his resigna- 
tion, and withdrew from political life. He died at 
Mameilles, 14th December 1854. Several of his 


most valuable contributions to politics are printed' 
in F/Cononiistes et Puhlicistes Contemporains, and in 
the Bibliothtque des Seiences Morales et PoUtiqves. 
Faucit, Helen. See Martin, Lady. 

Faultf or Dislocation, a term used in Geology 
to characterise certain displacements common 
among rocks. Bocks have been fractured and 
displaced, oi shifted along the line of breakage. 
Such faults may occur witli or without distortion 
of the fractured lock-niasses. Sometimes the 
fissure is smooth and close. In other cases the 
rocks are jumbled and shattered along the line of 
dislocation, and the fissure (sometimes seveial 
yards in width) is often filled 'with a breccia of 
blocks and debris forming wbat is termed fmdt- 
roel. The opposite walls of a fault are not in- 
frequently smoothed, polished, and marked with 
rectilinear strife, which are called Slickeiisides 
(q.v.), and similar mai kings frequently occur on 
the faces of the joints that invaiiably abound in 
rocks in the neighbourhood of faults. Dislocations 
are rarely q^uite vertical, their inclination from the 
vertical being called their hade, Tlie diagram 
shows one of the simplest kinds of fault. The- 
amount of vertical displacement of the beds is the 
amount of the thiow, and is measured by piotract- 
ing a line across the fault, from the truncated end 
of some particular bed, a, until it is reached by a 
perpendicular, AB, dropped from the other end of 
the selected stratum. All noimal faults hade in 
the diiection of downthrow, so that when a miner 
meets a dislocation, lie has only to look at the 
hade to asceitain at once whether he must seek for 



Diagram of Dislocated Strata. 


the continuation of the displaced seam at a higher 
or lower level. Thus, if he happened to work the 
coal-seam, a, shown in the diagiam, up to the dis- 
location at A, he would see from the hade of the 
fault that the missing seam must be sought for at 
a lower level, and he would describe the fault as a 
downthrow or downcast; whereas, if he reached 
the fault from the lower level, he would call it 
an upthrow or upcast. Theie is another class^ of 
faults in which the hade is not in the direction 
of downthrow : these are termed reversed faults. 
They rarely occur in strata which are nob highl}’- 
folded and. plicated, but in regions wliere the locks 
give every evidence of great lateial ciushing and 
squeezing, as in true mountains of elevation, they 
are of common occurrence. Bemarkable faults of 
this kind have been discovered in the north-west of 
Scotland. The inclination f i om the vertical of soni e 
of these faults is veiy great ; in fact some appioach 
hoiizontality, so that the strata on the high side 
overlie the rocks on the lower side of the fault, like 
successive strata in a conformable seiies. One set 
of rocks belonging to a low horizon has been pushed 
horizontally over the surface of another set pertain- 
ing to a lligher horizon for distances of 10 and 
even 20 miles. The amount of vertical displace- 
ment produced by normal faults may vary from 
an inch or two up to many thousand feet. Thus, 
the great fault between the Highlands and Low- 
lands of Scotland has a downthrow of not less. 



588 


FAUIS^A 


FAUST 


than 8000 feet, while tlie similar dislocation 
between the Lowlands and Southern Uplands 
of the same country amounts in places to 15,000 
feet. 

Fauna^ a term employed to designate animals 
collectively, or those of a particular region, or of a 
particular geolo^>ical period. Thus, we speak of the 
fauna of Great Britain, the recent fauna, the fossil 
fauna, the fauna of the Eocene period or formation, 
&c. The term bears the same relation to the animal 
kingdom that Flora does to the vegetable. Its 
derivation is from the mythological fauns, legarded 
as the patrons of wild animals. In the fauna of any 
■3 egion are included only those animals which are 
indigenous to it, and not those which have been 
introduced. 

Fauns* Faunus, grandson of Saturn, was an 
ancient Italian king, who instructed his subjects in 
.agriculture and the management of flocks, and was 
afterwards worshipped as the god of fields and of 
shepherds. The festival of theFa^maf^a, held on 
the 5th December, referred to the protection he 
exercised over agriculture and cattle. Fauna was 
his female comiflement. He was also worshipped 
as a prophetic divinity. As deity of the woods and 
of flocks and herds, he corresponds to the Greek 
Pan, and hence with his name became associated 
"the attributes of the latter. The idea also arose of 
.a plurality of Fauns, like the Greek Satyrs, who 
were represented with short horns, pointed ears, 
iails, and goats’ feet, and to whom all terrifying 
sounds and appearances were ascribed. Readers ot 
Hawthorne’s marble Faim{QX Tramformation)vn}l 
lememberthe artistic use there made of the concep- 
tion. 

Fauiltleroy9 Henry, forger, was bom in 1785, 
and at fifteen entered the London banking-house of 
Marsh, Sibbald & Co. His father had been one 
of the original founders, and on his death in 
1807 the son became a partner, and ere long 
almost its sole manager. In 1824 it was discovered 
that the signatures of two trustees for a sum of 
£1000 had been forged four years before for the 
pui-pose of selling the stock, while Fauntleroy bad 
been paying the dividends regularly ever since. 
Other and much larger transactions of the same 
nature were discovered, and Fauntleroy M^as put on 
trial (30th October) with seven separate indict- 
ments against him, the one on which the attorney- 
general most relied being a forged deed in his sister- 
in-law’s name for a transfer of £5480. A paper in 
Fauntleroy’s handwriting was produced in which 
he confessed to having forged powers of attorney in 
order to save the credit of the house. The prisoner 
was condemned to death. The case excited great 
interest, and many influential persons exerted 
themselves to procure a commutation of the penalty, 
but without success. Fauntleroy was hanged, 30th 
November 1824, in the presence of a vast multitude 
of spectators. See Grimth’s Chronicles of Newgate 
«(1884). 

Fanre, FRAN90IS Fj&ux, President of the French 
Republic, was born in Paris, 30th January 1841, 
was for a time a tanner in Touraine, but became a 
wealthy ship-owner in Havre, and an authority 
on all questions concerning shipping, commerce, 
and the colonies. During the Franco-German 
war he commanded a body of volunteers, and gained 
the ribbon of the Legion of Honour. He entered 
^le Assembly in 1881, served as Colonial and 
Commeicial Minister in the cabinets of Gambetta, 
-Jules Favie, and Tii*ard, and as minister of marine 
in that of Dupuy. A moderate republican, he was 
elected president of the republic on the resignation 
of Casimir-Perier in 1895. He died 16th February 


Faur^9 Gabriel Urbain, organist and com- 
poser, bom 13th May 1845 at Pamiers, Aii^ge, was 
organist in various Paiis chui*clies, and director of 
the Conservatoire. He died 4th Noveml)er 1924. 

Fauriel,, Claude Charles (1772-1844), was 
boi*n at St Etienne, seived in the army and was 
secretary to Fouclie, but soon devoted himself 
entirely to letters. He put in circulation, says 
Renan, a greater number of ideas tlian any con- 
temporary writer. After the July revolution he 
became a professor in the Paris FacultcdesLetties, 
and %vas elected to the Academy of Inscriptions in 
1836. His earliest works were translations. In 
1836 he published his chief work, Hisioire de la 
Gaule miridionale (4 vols.); the year aftei, an 
edition of the Provencal rhymed chronicle on the 
cnisade against the Albigenses. A very important 
essay was Sur VOrigine de VJ^^o'pec du Moyen Aye 
(1833). His Histoire de la Poesie Provinqale (3 
vols. 1846), which claimed for the Proven 9 als the 
greater portion of the romances of chivalry, and 
his Dante et les Origines de la Litterature Italienne 
( 1854 ) are based on his lectures. See Sainte-Beuve’s 
Portraits Contemjporains. 

Faust9 Dr, a famous dealer in the black art, 
whose legendary story, a product of the Reforma- 
tion period, has filled a great place in literature. 
The historical person who bore the name of Faust 
lived in the first half of the 16th centuiy, and can 
be traced in the testimonies of contemporaries from 
1507 down to about 1540. He was bom at Knitt- 
lingen in Wurttemberg, or, according to others, 
at Roda, near Weimar. His parents were poor, but 
the bequest of a rich uncle enabled him to study 
medicine and magic at Cracow. From a letter 
of the Abbot Trithemius of Spanheim, written 
August 20, 1507, we find an account of him 
first at Gelnhausen the year before, then at 
Wurtzburg, next at Kreuznach, under the name 
of Georgius Sabellicus Faustus junior. He is 
described as a vagabond, boastful and pretentious, 
giving himself out as skilled in necromancy, astro- 
logy, magic, chiromancy, agromancy, pyromancy, 
and hydromancy, able to restore by nis own genius 
the works of Aristotle and Plato it they were lost, 
and reproduce as often as required all the miracles 
of Chiist. At Kreuznach lie was employed to 
teach by Franz von Sickingen, but was soon 
obliged to flee for Ms abominable debaucheries. In 
1509 one Johann Faust was pursuing his studies at 
Heidelberg, where he took the degree of bachelor of 
theology, and may he the same as the vagabond 
scholar whom Tritheim denounced. Mutianus 
Rufus, in a letter to Henri Urbain in 1513, 
speaks with contempt of one Georgius Faustus 
at Erfurt, whose follies — ^as those of a stranger — 

I are of no consequence. Here he seems to have 
I made long and frequent sojourns, if the chronicle 
first published bj^ Motschmann may be accepted as 
i contemporary evidence ; and, moreover, the main 
elements in his story appear to be already formed. 
In 1516 we find him at Maulbronn, next in 1525 ( tra- 
ditionally) at Leipzig ; in 1528, as Dr George Faust 
: of Heidelberg, he was expelled from Ingolstadt. 
The physician Philip Begardi, in his Index Banitatis 
(1539), speaks of him as having been for some years 
known as a rogue and a vagabond who gave himself 
out as philosophus philosophorum, and was higlfly 
renowned among his dupes for his great skill, not 
alone in medicine, but also in chiromancy, necio- 
mancy, physiognomy, crystallomancy, and the 
like other arts. Begardi had not himself seen him, 
but had many accounts of him. A somewhat am^ 
biguous sentence at the end of the passage about 
Faust has been interpreted as conveying the fact 
that he was just dead, and certainly after 1539 we 
have no positive proofs of his existence, while we 
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know that he was dead by 1544. The Protestant 
theologian Johann Gast, in the second volume of 
his Coiimvkdium Semiomim Liber (1544), speaks of 
having supped with Faust at Basel, where he was 
attended by a dog and a horse that weie evi- 
dently demons, and further describes his deplorable 
end, how the devil strangled him, and how his dead 
body lay constantly on its face on the bier, although 
as often as five times turned upwards. 

Conrad Gesner of Zurich, in a letter ^mtten in 
1561, mentions him as a wandering scholar of mar- 
vellous powers, long since dead. Next Manlius, a 
pupil of Melanchthon, tells us in his Locoriim Com- 
miimu/71 Collectanea (1562) that his master knew 
Faust, who was a native of Kundling in his own 
country, and described him as * turpissima bestia, 
et cloaca multorum diaboloruni.’ He described 
further how he had studied magic at Cracow, 
’worked many vain wonders throughout Germany, 
and was at last carried off by the devil some years 
before. Joannes Wierus, a pupil of Cornelius 
Agrippa, in his Le Frceatiqiis Dcemoninn (1583), 
speaks of Faust as having been born at Kundling 
and educated at Cracow, and as having travelled 
over all Geimany, and been imprisoned for his mis- 
deeds in a town in Holland. He tells two stories 
of him which liarmonise with the tradition. Accord- 
ing to Widman, Luther in his conversations spoke 
freely of Faust and his familiar in illustration of 
the craft) and wickedness of the devil, and of the 
necessity of avoiding all perilous dealings with him. 
Faust he condemned as the typical infidel and 
impious man, as well as the mere piofligate 
and the vagabond. Here we see the beginnings 
of the religious colour which was later to become 
one of the main characteristics of the story. 
Count Froben Christoph von Zimmern in his 
Chronik twice alludes to Faust, confirming the 
account that he died in an inn during the night 
at the hands of his familiar when his hoxu' had 
come. One of the last notices of Faust before the 
publication of the Volkshuck, which was to fix the 
form of the legend for all time, is that of Augustin 
Lerclieimer of Steinfelden, a Protestant theologian, 
and, like Manlius, a pupil of Melanchthon. In his 
Chnstliche Bedenken und Erinneriing von Zauherei 
(1585) we find frequent notices of Faust, and in the 
minuteness of his details we see the legend full- 
grown. Again, in two among the seventeen tracts 
composing the Theatrum de Veneficis (1586) there 
is distinct mention of Faust. Martin Delrio, in his 
Dismusitionum maqicaruiin Lihri sex (1624), and 
Philip Camerarius, m his Opercs Horartim Subcm- 
varum ( 1658), testify further to his sto^. 

The first literary version of the ^^aust story 
was the Volksbuch, published by Johann Spies at 
Frankfurt in 1587, under the title Eistoria von Dr 
Johann Faust&n^ dem Weitheschreiten Zauherer 
und^ Schwartzkunstler, <Ssc . , of which but five copies 
are in existence — one in the British Museum. At 
the close of the dedication Spies explains that 
he has printed the book for a warning to all 
Christians, and tells how he had received his 
version of the legend from a friend at Spires, 
evidently a Protestant theologian from the Scrip- 
ture texts with which it is scatteied. The 
‘preface to the Christian reader’ is an admir- 
able sermon upon the damnable consequences of 
magic and commerce with the devil. The book 
is divided into sixty- eight chapters, unequally 
arranged in three parts and a conclusion. The 
first part recounts, in seventeen chapters, the birth 
of Faust at Rod'^'-near Weimar, his early studies 
and bold speculations, his meeting with the devil 
in a wood near Wittenberg, and his three several 
disputations in his own dwelling with the fiend, 
who gives his name as Mephistophiles, when the 
compact is concluded by which Faust signs away 


his soul in blood drawn from a vein in his left 
hand, in return for the services of Mephistophiles 
for twenty -four years. The fiend now supplies him 
with the means wherewith Faust and \n^ famulus 
Wagner are able to live in the gTeatest luxury. 
Ere long Faust wishes to many, but is not 
allowed, as marriage is an institution of God, 
and therefore hateful to the devil. Then follow 
the answers of Mephistophiles to Faust’s questions 
about hell and its ten governments, the lorm and 
figure of the fallen angels, the power of the devil, 
the division of hell called Gehenna, its creation, 
and the tortures peculiar to it. 

The second part contains fifteen chapters relating 
to the rest of Faust’s questions about astronomy 
and astrology, the causes of winter and summer, 
the creation of the firmament ; after which follow 
the false answers of the fiend about the creation 
of the world and the birth of man, and the* 
account of Faust s earliest adventures, including a 
visit to hell and an account of its hierarchy, a 
journey to the stars, riding upon Mephistophiles 
in the form of a horse with the wings of a dioine- 
da^, and next to many distant countries and famous 
cities, as Paris, Naples, Venice, and Home. Here 
he torments and bewilders the pope with liis strange 
enchantments, remaining three days invisible in 
the papal palace, seeing in the pope and his 
attendants countless sins like his own — shame- 
lessness, audacity, pride, presumption, gluttony, 
dimnkenness, luxury, adultery, and impieties of 
all kinds. At Constantinople he lives royally in the 
sultan’s palace in the form of Mohammed, returning 
to Wittenberg after a year and a half’s absence. 

The third part, in twenty-eight chapters, narrates 
the conclusion of Faust’s adventures, and especially 
the mighty deeds done by his necromancy at the 
courts of divers potentates. At Innsbruck lie 
calls up the shades of Alexander the Great and 
his wife for the delectation of the Emperor Charles 
V.,^ and afterwards plays many tricks upon his 
knights — ^planting a stag’s horns on the head of 
one, devouring a peasant’s load of hay together 
with the horse and wagon, and producing fresh 
apples and giapes in January; and at carnival 
time he revels with a company of students, draw- 
ing forth wine from a table, and raising Helen of 
Troy from the shades to gratify their eyes with the 
sight of her beauty. The story tells further of his 
debaucheries, and of the seven diabolical succubm 
whom lie made his concubines ; and lastly of liis 
liaison in the last year of his term with the famous 
Helen of Troy, who bore him a son whom he 
named Fanstns junior. As the end approached 
he was filled with profound melancholy, seeing 
hell yawning before nis eyes and its unutterable 
torments, from which there was for him no possible 
escape, while the wicked spirit now began to 
torment him with cruelly ironical raillery. On 
the night on which his twenty-four years expired 
he was in company with a group of students in a 
tavern of the village of Rinuich, near Wittenberg, 
and to them he made a long address expressing his 
deep penitence, after which he remained alone in 
his chamber. At midnight a fearful storm arose ; 
horrible hisses as of a thousand serpents . were 
heard, and for a little the agonising cries of Faust 
with a hollow and suffocated sound; but soon 
all was still. In the morning the fioor of the 
room was found stained with blood, his brains 
were spattered upon the walls, and his body was 
found outside, lying near a dunghill, the head 
and every member hanging half torn off. Helen 
and her child had disappeared, and the famulus 
Wagner succeeded as heir to his master’s property. 
The history ends with an edifying conclusion. 

This Volksbuch, which we have seen is not a 
product of the imagination, at once became popu- 



590 


PATJST 


FA V ART 


’jar, as many as four impressions being piinted 
before tlie close of the following year. A second 
and corrected edition was published by Spies him- 
self in 1588. In the same year a Low German 
lendering was published, and a close though some- 
what shortened English translation before 1589, 
the earliest copies not being dated. See the 
reprint in W. J. Thoms’s Early English Prose 
Bonmnees ( new ed. 1906 ). Danish, Dutch, Flemish, 
and French versions were also made — ^the last not 
till 1598, A Beilin edition of 1590 added six new 
chapters, of which one relates to the Leipzig tradi- 
tion of Faust's adventures in Auerbach’s cellar. A 
version of the book in rhyme, executed by Tubingen 
•students, appeared there in 1588 (printed in vol. 
xi. of Scheible’s Kloster^ 1849). At Hamburg in 
1599 was issued the second form of the popular 
book, the enlarged veision of Widman (printed in 
vol, ii. of Scheible’s Kloster, 1846). Many addi- 
tional stories and details are here inserted, and each 
chapter concludes with an edifying discourse, called 
a reminder {Erinnerwig)^ which reveals a violently 
Protestant bias, extorting everywhere a moral 
against Rome. A later version of Widman is that 
by the Nuremberg physician, Johann Nicol. Pfitzer 
(J674; new ed. by A. v. Keller, Stuttgart, 1880), 
which is chiefly interesting as containing the proto- 
type of Goethe’s Gretchen in the citizen’s daughter 
whom Faust wishes to marry, which the devil will 
not permit him to do. Yet another version was 
issued at Frankfurt about the beginning of the 18th 
-century, by * One with Christian Intentions,’ in an 
abridged and modernised form, which was the basis 
-of mai^ widely diffused chapbook impressions ( see 
* Des Christlich Meynenden Geschichte Faust’s,* in 
vol. ii. of Scheible’s Kloster, from an edition dated 
1728). The life of Christopher Warner (Scheible’s 
KlosteTi vol. iii. 1846) was issued in 1593, and 
originated in the same year an imitation, rather 
than a translation, in English. It closely follows 
the form of Faust ; Wagner is attended by an ape- 
shaped attendant devil named Auerban, has similar 
adventures to his master’s, and in the end shares 
the same fate. 

Independent poetic versions of the Faust story 
also began early to appear. Of these, the earliest, 
and still the greatest but one, was Marlowe’s Tragi- 
cal History <^the life and death of Doctor Faustus. 
English itinerant players traversed Gennany in the 
begmning of the 17th century, and may have car- 
ried with them Marlowe’s magnificent tragedy, but 
the popularity of the theme was so great that it 
may well have inspired the native imagination also, 
and given rise to the numberless marionettes in 
which the story was continuously represented down 
to the present century. These were seldom printed, 
and usually largely extemporised, keeping at the 
same time more or less closely to the theme. See 
the excellent Ulm piece and others in vol. v. of 
Scheible’s Kloster ( 1847 ) ; also the marionette ver- 
sions edited by W. Hamm (1850; Eng. trans. by 
T. C. H. HedderVidck, 1887), 0. Schade (1856), K. 
Engel (1874), Bielschowsky (1882), Kralik and 
Winter (1885), and Mentzel (1900). 

Lessing had projected two versions of the story, 
one close to the original legend, the other with the 
supernatural element eliminated ; but of these only 
some fine fragments now exist. Klinger worked the 
^bject into a romance, Fansts Leben, Thaten, und 
Hollenfohrt (1791 ; translated into English by 
George Borrow in 1826 ) ; and Klingemann published 
in 1815 his absurd tragedy, ‘the hero or which,’ 
says Carlyle, ‘ is not the old Faust driven desperate 
f'^^^D.c^rijainty of human knowledge, but plain 
John Faust, the printer, driven desperate by an 
^ibitious temper and a total deficiency of cash.’ 
Heme’s ballet, Der Doctor Faust, ein Tanzpoem, 
appeared in 1851, and N. Lenau's really poetical 


epico-dramatic Faust in 1836. The Faust made 
known to the English public by Henry Irving was 
a fiee adaptation of (Goethe’s Part 1. by W. G. 
Wills (1885). Librettos ’were written by Bernard 
for Spohr (1814), Gandonnim-e for Berlioz (1846), 
and by Bar bier and Carre for Gounod ( 1859). 

Of artistic repiesentations of Faust all the world 
knows the fine engiaving by Rembrandt finished 
by V an Vliet ( 1 630 ). Next came those by Christoph 
von Sichem (1677). The most famous illustrations 
to Goethe’s Faust have been those of Cornelius, 
Retzsch, Seibeitz, Kaulbach, and Kreling. The 
first of the two ancient mural paintings in 
Auerbach’s cellar at Leipzig represents Faust 
sitting at the head of the table during a revel ; the 
second, as being by magical art carried out into 
the street sitting astride a wine-cask. Since 
Goethe’s time many fresh paintings have been added 
to the two venerable studies. 

But it is time to come to the greatest genius who 
has ever experienced the spell of this ancient legend. 
‘The marionette fahle of Faust,' Goethe says, 

‘ murmured with many voices in my soul. I too 
had wandered into eveiy department of knowledge, 
and had returned early enough satisfied with the 
vanity of science. And life, too, I liad tried under 
various aspects, and always came bapk sorrowing 
and unsatisfied. ’ Goethe had thought out his Faust 
as early as 1774, but did not publish the fiist part 
of his greatest work till 1808, the second till 1831. 
In his hands it has become a splendid masterpiece, 
the most really original, moreover, of all his works, 
although, indeed, in the details of the plot he has 
invented nothing. It will remain a magnificent 
dramatic realisation of the elemental struggle be- 
tween the higher and the lower natures in man. 
Impossible as it is to compare the English with the 
German Faust, it is still true that Marlowe’s con- 
ception of the character has the stronger grasp of 
the actual. His Faxist is always a man, real and 
living; Goethe’s is often idealised and subtilised to 
the point of being a shadow’’, or rather a symbol. 

See Sommer, in Part 42 of Ersch u. Gruber’s Encyklo- 
padie (1845); Duntzer, Die Sage vom Doctor Faustm 
(1846); Ristelhuber, Faust dans VHistoire ct dans la 
L4gmde (1863), to be read with caution; Dr Ernest 
Faligan’s admirable Histoire de la Legende de Faust 
(1888), with its excellent ‘Index bibliographique ; ’ Kiese- 
wetter, Faust in der Geschichte und Tradition ( 1893 ) ; 
and Rudolf Frank, Wie der Faust Entstand (1912). A 
complete bibliography of Faust literature is Karl Engel’s 
Zusainmenstellung der Faustschriften (1885). 

Faust, Johann, printer. See Fust. 

Faustina, mother and daughter, wives of two* 
of the noblest among the Roman emperors. The 
elder, Annia Galeiia, usually spoken of as Faustina 
Senior, was the wife of Antoninus Pius, and died 
141 A.D. ; the younger, known as Faustina Junior, 
was maiiied to his successor, Marcus Aurelius 
^toninus, and died at a village near Mouht Taurus 
in 175 A.D. Both, unless maligned by partisan 
historians, were notoiious for the profligacy of their 
lives, yet after their deaths their memories weie 
marked with signal honours by their foi giving 
husbands. Institutions for the relief of poor girls 
were founded by both emperors, and were called 
*puellce alimentarice Faustinm. ’ 

Favara, a town of Sicily, 4 miles SE. of Gii- 
genti, with sulplmr-mines and marble -quarries. 
Pop. 25,000. 

FaTart, Charles Simon, a French dramatist, 
was born at Paris, 13th November 1710, and first 
became known by his La ChercJmcse d' Esprit, per- 
formed in 1741. In 1745 he became director of the 
Opira Comigue, where he and his wdfe (a singer 
and actress, who had a share in the composition 
of seveial of her husband’s plays) made the first 
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attempt to harmonise the costume of the actors 
and actresses with their impersonations. This 
excited the jealousy of the other theatres, and the 
Opira Comique was closed in the first year of its 
^existence. After spending some time in Flanders, 
with a troupe of comedians, in the army under^ 
Marshal Saxe, Favart returned to Paris and con-* 
tinned to write operas. He died 12th May 1792. 
His most celebrated pieces are Le Coq dii Village, 
Bastien et Bastienne, Ninette d la Coiir, Les Trois 
Siiltanes, and L' Anglais d Bordeaux. An edition 
of his works in ten volumes was published at Paris 
in 1810; Les Memovres et la Oorrespondance de 
Favart, giving delightful glimpses of the literary 
and theatiical world of the 18th century, was pub- 
lished at Paris in 1809 by his gi-andson.— 

Favart is the subject and the title of a popular 
•comic opera (1878) by Offenbach. 

Faversbaniy an ancient municipal borough and 
river-port of Kent, 52 miles by rail ESE. of- London, 
and 10 WNW. of Canterbury, chiefly consists of 
four streets forming an irregular cross. It has a 
valuable oyster-fishery, and sends much agricul- 
tural produce to London. The creek on which it is 
-situated admits vessels of 200 tons. In the vicinity 
are impoitant powder-mills. Pop. (1851) 4595; 
i( 1921 ) 10,870. Under the name of Favresfield it was 
a seat of the Saxon kings, where Athelstaii in 930 
held a Witenagemot. It has scanty remains of a 
•Olugniac abbey founded (1147) by King Stephen, 
whose tomb is pointed out in the parish church. 
This is a fine cruciform building, Early English in 
-style, with a spire 148 feet hi^. Near it is the 
house of ‘Arden of Feversham,’ whose muider by 
his wife in 1551 forms the theme of an anonymous 
tiagedy (1592; edited by A. H. Bulleii, 1888; 
Thorndike, 1910; Farmer, 1911). A giammar- 
school, founded in 1527, was rebuilt outside the 
town in 1879. In 1688 James II. was seized at 
Faversham, attempting to flee to France. 

Favre, Jules Claude Gabriel, a French 
advocate and statesman, was born at Lyons, 21st 
March 1809. He studied for the bar at Paris, and 
took an active part in the July revolution of 1830. 
As the defender of the MutuelUstes at Lyons in 
1831, and in 1835 of those who had been impeached 
in April, he displayed a spirit of the most ardent 
and uncompromising republicanism; and in the 
Februaiy revolution of 1848 he wrote the notorious 
circular for which Ledru-Rollin’s administration 
was so severely reproached, investing the com- 
missioners of tlie republic with dictatorial authority 
.in the provinces. On being elected deputy to the 
Constituent Assembly for the department of the 
Loire, Favre became a member of the Committee 
of Foreign Affairs, and advocated the prosecution 
of Louis Blanc. After the election of the 10th 
December he showed himself a pei-sistent antagonist 
of Louis Napoleon, and after the flight of Ledru- 
RoUin became the virtual leader of the Mountain. 
The coup d'etat closed his political career at this 
time, and compelled him to return to his profession. 
In 1858 he defended Orsini, on his trial for a con- 
spiracy to murder; this procured his election as 
member of the Legislature for Paris, and he 
became one of the leaders of the republican party 
against Napoleon III. In September 1870, after 
the downfall of the empire, he was appointed 
minister of Foreign Affairs, and carried on negotia- 
tions, though fruitlessly, with Bismarck. But in 
January 1871, when settling the terms of the 
capitulation of the capital, he committed the very 
serious blunders of omitting Bourbaki's army from 
the armistice and allowing the National Guards 
of Paris, contraiy to, Bismarck’s advice, to retain 
their arms, thus facilitating the outbreak of the 
Commune. He resigned office in July 1871, and 


resumed practice at the bar. Favre died at 
Veisailles on 20th January 1880. He was greatest 
in political repartee, and though Jong accustomed 
to public strife, his language was noted for its 
Attic elegance. See ]\Iaritain, J idcs Favre, Milanges 
Folitiqxies (1882) ; Reelus, Jules Favre (1912). 

FaviiS(Lat., ‘a honeycomb’), a disease of the 
skin, chiefly of tlie hairy scalp, characterised by 
yellowish dry incrustations of more or less roundish 
form, and often cup-shaped, composed of the 
Spoiules and Mycelia (q.v.) of a vegetable growth 
belonging to the order of Fungi (q.v.), with usually 
an unpleasant mousy odour. Tlie discs of favus are 
produced with great rapidity, and spread rapidly, 
if not attended to at the first, over the whole scalp, 
destroying the bulbs of the hair, which becomes 
very short and thin, and then falls out altogether. 
Favus is a disgusting and unsightly, but hardly a 
dangerous disorder ; it is, beyond doubt, contagiou«i, 
but only spreads where cleanliness is greatly 
neglected, and is therefore almost unknovor among 
the better classes. It is far more common among 
children than among adults, often aliecting those 
in delicate health, and seems to be more frequent 
in Scotland than in England, and more frequent 
also on the Continent than in either England or 
Scotland, It seems to be gradually diminishing in 
frequency. On the general surface of the body it 
is easily cured ; but on the hairy scalp its erac^ca- 
tion is a matter of great difficulty. The treatment 
consists in careful removal of the crusts and 
scrupulous cleanliness, pulling out the hairs from 
affected parts by the roots, or removal of all the 
hairs by applications of the X-rays. Tliereafter an 
ointment of copper sulphate 10 per cent, in lard, 
of resorcin, &c., is perseveringly rubbed in daily. 
Favus, if allowed to run its course unchecked, 
is almost always followed by permanent baldness 
of the parts affected; unlike Ringwoim (q.v.), 
which is a minor disease of the same order. 

The Favus fungus, Ac/iorio?i ScJmnleinii, is nearly 
allied to the fungus which is so destructive to 
vines, and has bv some botanists been placed in 
the same genus, Oidium. 

Fawcett, Henry, was born at Salisbury, 26th 
August 1833, son of the mayor of the city, a decided 
Liberal. He went in 1852 to Cambridge, where 
in 1856 he graduated as seventh -syrangler, and was 
elected to a fellowship at Trinity Hall, and com- 
menced to read for the bar. In Sej)tember 1858, 
when they were shooting, shots from his father’s gun 
entered both Fawcett’s eyes, totally blinding him. 
He was a candidate for parliament at Southwark 
in November 1860, and was defeated at Cambridge 
in 1863 by the Conservative candidate. His 
Manual of Political Economy ( often re-edited ) led 
to his election to the chair of Political Economy at 
Cambridge in 1863, a post which he held until Iris 
death. Other writings are The Economic Position 
I of the British Labourer and Protection and Free 
Trade, In 1864 he stood for Brighton, but was 
defeated ; but in 1865 he w«as elected, and again 
in 1868. His independence of j^aity ties was often 
misconstrued. as half-heai*ted Liberalism. His so- 
called ‘ Tea-room ’party virtually ensured the pass- 
ing of Disraeli’s Household Suffrage Bill of 1867. 
He urged forward measures for the abolition of 
leligious tests at the universities, the extension of 
the Factory Acts to agricultural children, the pro- 
motion of compulsory education, the preservation 
of commons and open spaces, and the better govern- 
ment of India. He strongly opposed in 1873 Glad- 
stone’s Irish University Bill ; and he introduced a 
bill for the abolition of tests in Trinity College, 
Dublin. In 1874 Fawcett lost his seat for Brighton, 
but was elected for Hackney. He joined cordially 
with his party in opposing Beaoonsfield’s policy 
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on the Eastern question ; and continuing liis work 
for India, was popularly known as ‘the member 
for Hin d iistan. ’ He opposed legislative i est rictions 
upon the industry of women, and was a warm sup- 
portei of their claims to representation. In 1880 
Fawcett was again elected for Hackney, and Glad- 
stone made him Postmaster-general, lie introduced 
the paicel post, postal ordeis, and sixpenny tele- 
giams. He died 6th November 1884. See Lives 
by Sir Leslie Stephen (1885), W. Holt (1915). 

His wife, Millioent Garrett, was born at 
Aldeburgh, 11th June 1847. After lier mairiage 
{mi) she interested herself in the women's suf- 
fiage movement and the education of women. She 
'was created G.B.E. in 1925. Her principal works 
ox&Fohtical Economy for Beginners ( 1870) ; Essays 
mid Zectiuxs (jointly with her husband, 1872); 
dales in Political Economy (1875) ; Some Eminent 
Women of onr Time (1889) ; Life of Queen Victoria 
Uo95); Life of Sir William Molesioorth (1901); 
What I Pememher ( 1924). She wrote on Women's 
Rights for this work. 

FawkesJ, Guy, conspirator, was bom in Yoik 
of Protestant parentage in 1570. Becoming a 
zealous Catholic befoie he was of age, he seived 
in the Spanish anny in the Netherlands from 1593 
until 1604, when he crossed to England at Cateaby's 
invitation. For his share in the Gunpowder Plot 
(q.v.) he was hanged 31st January 1606. 

Fdy, Andras (1786-1864), a Hungaiian poet 
and author, boin at Kohany, was educated for the 
legal profession, but abandoned it for literature, 
writing fables, plays, romances, and tales. The 
tables show richness of invention, simplicity of 
design, and truth of character. Of the novels the 

BelteJcis 

n832) and (1855), both humorous. 

Fiom 1825 to 1840 Fdy was one of the chief leaders 
c Lioei’al opposition. He was the founder 
of the first savings-bank at Pest, and one of the 
toimders of the Hungarian national theatre. 

Fayal, one of the Azores (q.v.). The island 
^rea 69 so m. ; pop. 25,000) is fertile, has a 
mounbam 3000 feet in height, and on its south-east 
coast a bay with good anchorage, on which stands 
the town of Horta. 

Faye, Herv:6 Auguste ^Itienne (1814-1902) 
French astronomer, born at S^nt-Benoit-du-Sault’ 
became in ^73 professor at tlie 6cole Poly technique 
director of the Paris Observatory. ^ In 
1843 he discovered Faye’s comet; and in 1872 
sun-spot theory of the weather, 
lestated in Tempetes ou Tornados (1897). 

capital of Cumberland county, 
Noibh Car^^ina, at the head of navigation on the 
Cape Fear River 53 miles S. of Raleigli, has cotton 
mills, and exports naval stores, &c. ; pop. 9000. 

Egypt (pop- in 

A^’ consisting m a nearly circnlar 

depre^ion or oasis, about 30 miles in diameter, 

nf ***® Libyan desert (and 

of the sea), about 80 miles by rail SSW. of Cairo 

*’*® "’if* it is 

connected by a narrow, perhaps artificial, pass 

th^ fnrfpnt ®“®“‘f '"g bills, through which ifows 
the ancient canal, now called the Bahr Yfisuf 

in the absence 

?1.» ®***®'^' ®s®®s. iirigates 

the Faydm imd makes it one of the most fertile 

at°As«ii^ Egypt. The construction of the dam 
®®P»iderahly added to its onltivahle aiea, 

and especially figs 

^CTapes; from Its rose-gaidens is distilled tlte 
|totiau aifdr of roses; and its well-irrigatU 
Mds produce heavy crops of cereals, rice, cotton, 


flax, and hemp. In 1902 discoveries were made of 
fo&sil animals, and evidence has been found thaf 
the oasis was inhabited by a neolithic race Tf 
has always been renowned for its fertility ' and 
the irrigation in Pharaonic times was reualaM 
by a system of canals, embankments, and slulc^ 
connected with a reservoir, Lake Moeris (qvi 
rraces of the ancient irrigation woiks may still 1^ 
seen, and the obelisk of Ebgig and the colossi 
Amenemliat III. at Biahmu were connected with 
them; the latter standing on the pier oi qnav 
of the port of the ancient capital, Crocodilopolfe. 
(see MEDiNET-EL-FAYOM). The pviamid S 
Useitesen H. at Illahun, and the l.iml pyramid 
of Amenemhat HI. at Hawara, probably nfark the 
ends of the channel (Mewei ) connecting the re&pv 

’™g^ belonged to- 

the XII th dynasty, or about 2500 B.C., and the 
famous Lahynnth,’ or palace of Amenemhat III 
which was reckoned as one of the ‘ wonders of the 
world ’ may still be tiaced in the vestiges of niinier- 
ous chambers about Hawara. Large quantities of 
papyri of the Ptolemaic and Roman periods found 
here testify to_ the prosperity of the oasis, and 
Coptic manusciipts have also been unearthed. 8ee 
Papyrus. The modem capital is Medinet-el- 
Fayhm. 

See Brown, The FayUm and Lake Mceris (1893) : Bead- 

the FayAm Fromnee 
(1905); Will cocks. The Assoudn Pesen'oir and Lake 
Mosris .(1^)4) ; Flinders Petiie, Hawara, Biahnu, and 
Kalnin and Guvoh (1890 
and 1891); Grenfell, Hunt, and Hogarth, FayUm Towns 

from the 

^ Fazy, Jean James, Swiss joum list and publi- 
cist, was born at Geneva, 12th May 1796. His earlr 
life was spent in Paris, where he acted as a political 
;iournalist in the ranks of the Liberal op/ositioii. 

_A . _ founded the Eevue 


•J ’ V* JL. 

Returning to Geneva in 1833, he Ivuaxucu luc nevue 
de Geneve, and became the leading spirit in the 
radical movement which resulted in the new con- 
stitution of 1846. From this latter year until 1861 
he was the real ruler of Geneva, and it is due to 
his influence that the city has of late years been 
eniTched with numerous fine public buildinas 
Fazy died on 5th November 1878. He 'vvrote a 
History of Geneva (2 vols. 1838-40), and a Treatise 
on Constitutional Legislation (1874). 

, Feal and Divot (words both meaning turf), 
m the law of Scotland, are usually conjoined 
with the word Fuel, as ‘Fuel, Feal and fiivot,' 
to denote the rural servitudes which give right 
to the projirietor of the dominant tenement to 
dig and win j)eat and turf from the servient 
tenement for fuel, or for building fences, or thatch- 
ing^ houses, or similar purposes. They involve also* 
a right of access to the peat-ground, and a right of 
Ubiug the ground to dry the cut turf. 

Fear. See Force and Fear. 

Fear, Cape, the most southerly point of North 
Carolina, forms the southern extremity of Smith’s 
Island, at the mouth of the Cape Fear River. It 
has a Hghthouse, with a light 110 feet above the- 
^a. Cape Fear River, formed by the Deep and 
Haw rivers, runs south-east, and enters the AHantic 
after a course of 250 miles, more than half of which 
is navigable for steamboats ; it is tlie largest river 
whose course is entirely within the state. 

Feasts. See Festivals. 

Feather-g^ass {Stipa), a genus of grasses, 
remarkable for the long awns which give a pecu- 
liar and very graceful appearance to the species, 
mostly narives of warm temperate climates, and 
mdudmg Esparto (^[.v.), S, pennata, S. capillatay 
S. elegantissima are favourite ornaments- 
of gardens. When gathered before the seeds 



FEATHER RIVER 


FEATHERS 


593 


are ripe, its feathery a^vns remain attached, 
so that the tufts retain their beauty throughout 
^vi^lter. The feathery awns not only assist in the 
diiiusion of the seed, Avhich is carried by the wind 
to gi-eat distances, but in a very interesting manner 
help to fix it in the soil. Being very hygroscopic, 
the awn lengthens or shortens with each change of 
moisture, and each lengthening thus tends to push 
the sharp pointed gi’ain a little into the earth, its 
return being prevented by barbed hairs. The awns 
are hence sometimes used to make rough hygro- 
meters. 

FeatSier River, California, a feeder of the 
Sacramento, lises in two forks in the Sierra Nevada, 
and has a southerly course of about 250 miles. It 
is navigable for steamboats to MarysvUle, and laige 
quantities of gold have been found on its banks. 


Fea.tliers« modified outgrowths of integument, 
characteristic of birds, and belonging to the same 
series of skin-structures as the scales of reptiles 
and the hairs of mammals. There aie no transi- 
tions known between scales, featheis, and haiis, 
and each has its chaiacteristic mode of develop- 
ment ; but it seems probable that a feather coiie- 

sponds to a pait, 
at least, of a scale. 
Feathers must 
have been veiy 
eaily acquisitions 
of birds, since the 
most ancient foim 
we know of — 
Archceoptei yx from 
stiata— 
already possessed 
them. See Hair, 
Scales. 

Structure. — An 
" ^ ordinary feather 
exhibits two princi- 
pal parts — axis and 
barbs. The axis is 
divided into a bare, 
hollow, iiifeiior por- 
tion— the quill, and 
a bai b-beaiing, 
solid, upper pait— 
the shaft. At its 
Kg. 1.— Feather from the back of base the quill is 
Argus gigmitms : partly imbedded in 

a, shaft (rachis); &, barbs forming a small sac of the 
the vexillum, removed from one 
side of both shaft and undershaft; stiows at 

c, barbules on the barbs ; d, alter- ^he very end a 
shaft (after Nitzseh). small apertuie for 

. the entrance of the 

nutritive vascular pulp. The barbs or small plates, 
which together foiin the vane, aie linked together 
by pointed lateral barbules, which may be again 
interlocked by minute booklets. Each barb with 
its barbules is thus itself like a little feather. 
Hi the ostrich family the barbs, though possess- 
ing barbules, are free, and the familiar loose 
plume results. In a great many birds the quill 
bears a second shaft, rising at the base of the vane. 
This is usually small, but in the cassowaries and 
a few other birds main shaft and ‘ aftershaft ’ are 
almost equal, and the feather is thus distinctly 
double. 

Relation ixt the Shin . — Only in a few birds — e.g. 
tjie ostrich tribe and the penguins— do the feathers 
occur ^1 over the surface ; usually they are re- 
stricted to ‘feather-tracts ’ between which the skin 
^ hare or at most downy. Each feather is im- 
j in a sac, readily obvious on a plucked 
bird, and with this sac are associated muscle fibr^, 
more or less abundant, serving to erect the 
feather. Unlike haii-s, feathem have no sebaceous 
194 



glands associated with them ; they are, however, 
anointed by the secretion of the * preen-gland ’ on 
the tail. 

Kinds of Feathers . — The most conspicuous 
feathers clothing a bird are such as have been 
above described — ‘contour feathers,* or pennce. 
Among these, however, there are down-feathers or 
plumes, m which the barbs remain soft and free 
from one another. These are the first feathers, 
for a time abundant on young birds, but gradu- 
ally for the most part ousted and replaced by the 
ordinary forms. Besides these are still simpler and 
smaller feathers with a long shaft and a nidiment- 
ary brush of barbs— the ‘floplumes.* In addition 
to these common forms there are numerous pecu- 
liar modifications of restricted occurrence. Thus, in 
herons and some other birds small down-feathers 
occur, * the summits of which break off into a fine 
dust or powder as fast as they are formed,’ and 
mve rise on certain parts of the skin to ‘ powder- 
down patches.* In many aquatic birds an almost 
fur-like down is ve^ common, the minute com- 
ponent feathers having only a slight development 
of shaft. In great contrast are a few strong quills 
on the cassowary’s wing, where the long shaft is 
quite destitute of barbs. 

Development . — The cells of the under-skin or 
dermis multiply and push out the epidermis into a 
papilla. As the papilla elongates into a cone, its 



Fig. 2.— The Development of a Feather (from Wieders- 
heim and Paiker, mainly after Stnder) : 

A, an early stage of the feather papilla and follicle ; B, the 
papilla breaking up into a tuft of barbs ; C, the quill and 
pnmary rays or barbs, with indications of barbules ; D, the 
thickenmg of one of the rays to form the stem of the vane, 
a, pulp of deiniis ; 6, outer or homy layer of epidermis ; c, 
inner or Malpighian layer of epidermis ; d^ feather-follicle 

base sinks and becomes surrounded by a moat-like 
depression, the feather-follicle or sac. The core of 
the cone, consisting of dermis, is a nutritive pulp ; 
the sheath of the cone, consisting of epidermis, 
fo^s the feather. But here as elsewhere the 
epidermis has two layers — an outer or homy, an 
mner or Malpighian stratum (see Skin), The 
inner layer forms the real feather ; the outer layer 
is only a protective sheath which is eventually 
shed. * The cells of the Malpighian layer multiply 
lapidly, giving rise to a series of radial folds along 
a central axis, which extend inwards towards the 
pulp, and are externally bounded by the horny 
layer. These folds then become cornified and 
separated from the surrounding cells, and by a 
gradual drying of the central pulp-substance give 
rise to a tuft of horny rays, wliich are, however, at 
first bound together by the enclosing outer layer.* 
After hatching, the sheath is shed and the barbs 
set free ; the undivided lower part remains as the 
quill ; the barbs develop barbules ; the result is an 
embryonic down-feather. 

The more permanent feathers have an essentially 
similar hwtory. From the base of the first follicle 
a second is formed ; the growing papilla within the 
latter ousts the embryonic feather and replaces it j 
one of the rays formed as above described ‘becomes 
rapidly thickened, and forms the main axis or 
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stem, to which the harhs are attached on each 
side.’ The result is an ordinary penna or contour- 
feather. 

Growth and Shedding. — When in process of forma- 
tion, feathers are of course genuinely alive ; the 
vascular nutrient core of dermis keeps up the supply. 
They grow with great rapidity, and in some birds 
attain a length of more than two feet. When fully 
formed, however, the pulp dries and shrivels, and 
the feathers become virtually dead from tip to 
base. They usually last only one year, being re- 
placed by a fresh gi-owth, which generally occurs at 
the end of the reproductive period. This process of 
moulting is in a general way equivalent to the 
‘ skin-casting ’ of reptiles and the shedding of haii 
in mammals, but its physiology is not yet under- 
stood. Involving no little expenditure of vital 
energy, generally occurring after the already severe 
strain of reproduction, brooding, and parental care, 
moulting is frequently associated with mortality, 
but when successfully accomplished is obviously of 
great advantage in repairing the injuries of the past 
and in equipping the birds afresh for migratory 
flight or the ordinal y business of life (see Bird). 

Feathers excel hairs and scales in the 
richness and variety of their colouring. This is 
usually most prominent in the male birds, but is 
emphasised in many cases only when sexual 
maturity is attained. Veiy often the bright colour- 
ing is acquired along with other decorations in 
a spring moult before the breeding period. The 
colour is due to the presence of pigment, but is 
greatly enhanced by physical pecufiaiities, such as 
markings on the barbs and the occurrence of air- 
spaces (see Pigment). 

In regard to the general physiology of feathers 
but little can be said. Their utility as a clothing 
for the skin and as organs of flight is evident 
enough, but the conditions determinmg the historic 
and individual development of these most highly- 
evolved skin-structures are quite obscure. It is 
noteworthy, however, that this climax of integu- 
mentary outgrowth occurs in animals living a very 
active life, with the highest body-temperatiu'e, and 
with peculiarly thin skin almost devoid of the usual 
glands. 

Industrial Uses. — Feathers are still largely used 
as Quills (^[.v.) for writing, for holding the sable 
hairs of artists’ brushes, and for toothpicks. Much 
more important is their use for stuffing beds, quilts, 
and cushions, when dried and cleaned ; the feathers 
and down of the Eider-duck (q.v.) being most 
highly esteemed, and after them those of geese, 
swans, and poultry. The feathers of most kinds 
of birds are used for personal ornament, often after 
being washed, bleached, dyed, curled, or made up. 
Ostrich (q.v.) feathers are the most notable for 
ornamental purposes, and it is for its feathers alone 
that it is reared. Other feathers for various kinds 
of ornament are those of the American ostrich ox 
rhea, adjutant, bird of paradise, humming-bird, 
albatross, grebe, and penguin (see the artides on 
these various birds). An Act of 1921 forbade 
importation of plumage of any bird except the 
Afiican ostiich, the eider duck, and birds ordi- 
narily used for food, with special arrangements for 
feathers wanted for scientific purposes. 

See Bibb, Flight, Skin. Nitzsch, Pterylography, trans. 
by Sdater, Ray Soc. (1867) ; Wiedersheim and Parker, 
Comparative Anatomy of Vertebrates (Lend. 1886) ; Hux- 
ley, ‘Tegumentary Organs,' Todd's Cyclop,, vol v. (1859) ; 
T. Studer (Development), Zeitschr. wiss. Zool., vol. irvx. 

Feather-stars. See Crinoidea. 
Featherstone, an urban district in the West 
Riding of Yorkshire, 2i miles S. by W. of Ponte- 
fract. In a riot here aidsing out of a coal stnke 
OS93) the military were called out, and two men • 


were killed and six wounded — the subject of a 
royal commission. Pop. 15,000. 

Febris Diaria. See Ephemera. 


Fehronianism, a system asserting the inde- 
pendence of national churches, propounded ( 1763 ) by 
Hontheim (q.v.), under the pseudonym ‘ Febronius. 

February, the second month of the year, con- 
tains in ordinary years 28 days, but in leap-year it 
has an intercalary day. On the 15th was held the 
Lupercalia (q.v.) or Februa. See Calendar 
Month. ’ 

Fecamp, a manufacturing town and seaport 
in the French depaitment of Seine-Inferieure, is 
situated in a narro\Y valley, flanked on eithei side 
by steep clifls, at the mouth of a stieam, 28 
miles NNE. of Havre by rail. Tht jreat Benedic- 
tine abbey church (c. 1220) in the Eaily Pointed 
style, rich in painted glass, monuments, and carved 
woodwork, was burnt in 1892, and rebuilt and 
conseciated in 1895. At Fdcamp the benedictine 
liqueur, formeily made by the monks, is still pro- 
duced in laige quantities in a factoiy. The new 
harbour, opened in 1892, is frequented by colliers 
from Newcastle and Sunderland, by Baltic timber- 
ships, and by fishing- vessels. Fdcamp’s industries 
include fish salting and smoking, tanning, corn 
and oil milling, net-making, and cotton-spinnine. 
Population, 17,000. 


Fechner, Gustav Theodor, one of the found- 
ers of psychophysics, the science of the relations 
between the mental and the physical sides of 
man’s nature, was bom at Gross- Sarchen in Lower 
Lusatia, 19th April 1801. After studying physics 
at Leipzig, he became professor of the sciences 
comprehended under that name in the same uni- 
versity in 1834, his labours being principally de- 
voted to galvanism, electro-chemistry, and the 
theory of colour. Five years later, however, in 
consequence of a disease of the eyes, he abandoned 
these branches for that of philosophy and psycho- 
physics. His most important hook on this suoject 
IS JElemente der Psychophysik (2 vols. I860), whilst 
on galvanism he wrote Massbestimmungen uber die 
galvanische Kette (1831), and brought out an en- 
larged translation of Biot’s Handbook of Expert- 
merited Physics (5 vols. 1828-29). Besides these 
he wrote some books on belief and on the soul, and 
under the pen-name of Dr Mises published a 
number of smaller miscellaneous works, including 
a volume of jETicmorows Essays (1824) and another 
of Poems (1842). In Mind for 1876 will be found 
a paper on Fechner’s psycho-physical law by James 
Ward. Fechner died 18th November 1887. 


Fechter, Charles Albert, an actor of 
eminence, was bom in London, 23d October 1824 
his father being a Frenchman of German extrac- 
tion, his mother an Englishwoman. When only 
three or four years old h^e went with his parents to 
France, and was there educated as a sculptor. His 
predilections were, however, in favour of the stage ; 
and, making his d&but in 1840, he soon became a 
popular actor. In 1860 he appeared in London 
with great success in an English version of Buy 
Bias, and next year astonished Londoners by his 
powerful impersonations of Hamlet and of ptnello, 
departing widely from stage traditions Subse- 
quently Fechter became the lessee of the Lyceum 
Theatre, playing the chief part in most of the pieces 
produced. In 1869 and 1872 Fechter paid visits 
to the United States, where he thenceforward 
remained. He was not successful as a manager in 
Boston. He died at his farm near Quakertown, 
Pennsylvania, 5th August 1879. 

Fecundation. See Fertilisation. 

FederalistS 9 a political party formed in the 
United States in 1788, whose members claimed to 
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be the defenders of the constitution and of the 
federal government, in opposition to the Repub- 
licans or Democrats (q.v.), whom they dubbed 
Anti-fedeialists. Washington, John Adams, Hamil- 
ton, Jay, and Mai shall were leaders. Its fate was 
sealed by the holding of the Hartford Convention 
(q.v.), and by 1S20 it had disappeared. 

Federated Malay States. See Malay 
States. 

Federations and Unions.— Federation, in 
modem political terminology, denotes that form 
of political oiganisation in which a number of 
units of government, while retaining for ceitain pui- 
poses their separate identity, for other purposes 
are merged in a larger whole, whose pei'honality is 
a new entity different from the mere sum of the 
seveial units put together. It differs from a unitary 
foim of government in that the functions of govern- 
ment are divided between the central government 
and the states or provinces of which the whole is 
made up, in such a manner that the distribution of 
powers IS not dependent on the will of either the 
central or the provincial governments. In a nnitaiy 
state it is often necessary or desiiable, for reasons 
of piactical convenience, for the central legislature 
to accord to inferior bodies legislative authority; 
but in that case the power which conferred can 
take away, and there is no real federal element. 
The contrast is well illustrated by the case of the 
Union of South Africa, which contains in its con- 
stitution certain fedeial elements, and which was 
drafted by men who originally had proposed to 
bung about nothing more than a federal union. 
While under the terms of that constitution the 
provinces have a certain sphere of action, their legis- 
lation is subject to the paramount authority of the 
Union Parliament, and that pailiament can, under 
certain not very difficult conditions, actually 
abolish the whole piovincial constitutions. On 
the other hand, a federation differs from a mere 
alliance in tliat an alliance gives no more than 
a sum of parts, while federation creates a new 
organic unity. In entering upon an alliance a state 
diminishes in no degree its sovereignty, though it 
may agree to limit its exercise in certain ways, as, 
for instance, did Great Britain, France, and Russia 
in agreeing in 1914 to make no separate peace with 
their opponents, or as did the powers who agreed 
in 1919 to form the League of Nations ; but in 
entering a federation a state parts irrevocably with 
a portion of her sovereignty, and, unless she stipu- 
lates for the right to withdraw, is bound to remain 
a member of the federal whole, as the northern 
states of the United States showed in the war of 
secession. 

For the rise of a federation two conditions are 
necessary : in the first place, there must be com- 
munities of an organised type, which, through 
reasons of proximity, race, language, religion, 
common interests, or other such ground, are anxious 
for some closer union among themselves ; and, in 
the second place, that anxiety must not be strong 
enough to lead to willingness to unite in the fullest 
sense. History shows that federation is normally 
formed between communities which have, piior to 
the agreement to federate, either been united in 
alliance, or have formed part of a teiritory under 
one rule, or have fulfilled both conditions. This 
fact points to the conclusion that fedeiation is a 
natural step towards national unity, and in fact 
this view is borne out by the expenence of the 
modern federations. It is clear that the nation- 
ality of the United States is a veiy different 
thing now from what it was in 1787 ; that Swiss 
nationality has greatly developed since 1848 ; Ger- 
many has thrown off much of its particularism 
since 1871 ; and while local feeling is still strong 


in Canada, it is infinitely less so than in 1867, when 
the people of the several provinces regarded one 
another as little Letter than strangeis. At the 
same time it is clear that the growth of national 
feeling is not in these cases at all likely to lead 
to the adoption of a unitary form of government ; 
with lessened fear of the federal government, there 
has come an increased leadiness to extend its func- 
tions, hut the value of provincial or state autonomy 
remains unimpaired. Federalism, in fact, shows 
itself as definitely adapted to reconcile within a 
whole deep-seated diffeiences, such as those between 
Protestant and Catholic Geimany, between French 
and Biitish Canada, between the several elements 
of nationality in Switzerland, and the veiy varied 
elements which make up the population of the 
United States of America. On the other hand, 
where there is real national unity there is no possi- 
bility for enduring federalism, a fact which ex- 
plains the breakdown of the suggestions that the 
new kingdom of Italy should take the form of 
federalism. 

Federalism cannot, however, endure unless the 
national sentiment is strong enough to resist the 
tendency to particularism inevitable when a por- 
tion of sovereignty is retained by the states, and 
unless there is either no state which is so strong as 
to be able to seek supremacy over the whole ; or, 
if one state has the strength to do so, that state is 
animated by sufficient federal spirit to refrain from 
such action. Federalism has often appeared in the 
course of history, but it has not normally shown 
the power to develop into a real organic unity. 
Thtrs the elements of federalism present in the two 
Athenian confederations were soon extinguished by 
the eagerness of Athens to found an emigre, and 
the equal anxiety of the other states to assert their 
independence the moment they were free from im- 
mediate danger. The Aclisean league, wdricli main- 
tained its existence from 280 to 146 B.c. with \'arying 
fortune, was prevented from regenerating Greece, 
partly no doubt by external interference, but in 
the main by the indifference of the constituent 
cities to anything save their own immediate in- 
terest. Similarly, in the latter part of the 18tli 
century, the memoirs of Lord hlalmeshuiy reveal 
the impotence to which the Dutch w^ere reduced 
by the jealousy of the central authorities displayed 
by the several members of the federation ; and in 
the 19th century the same thing can he seen in 
the records of the federations of South and Central 
America. 

Tire immediate cause of the formation of a federa- 
tion has, in the great majority of cases, been the 
need of protection against a common enemy. This 
was clearly so in the case of the Achaean league, 
fi-amed to meet the Macedonian efforts to control 
Greece, of the United States of Holland, of 
Switzerland, of the United States of America, 
and the South American federations, and even of 
Germany. In the case of Canada, also, there is 
evidence that the possibility of friction with the 
United States was present to the minds of the 
framers of the Dominion. Even in the case of the 
Commonwealth of Australia considerations of de- 
fence had some influence in inspiring the movement 
to closer union, hut that motive had prohahlji' far 
less weight than other arguments more directly 
commercial in character. Indeed, the tardiness 
with which the Commonwealth came into being 
is one of the clearest proofs of the long-continued 
freedom of its inhabitants from anxiety on the 
score of external aggressioif. 

As the essence of a federation is the creation of a 
new entity with defined powers which is to subsist 
alongside of the former political units, while the 
latter are to lose certain of their former authori- 
ties, it is practically essential that the agreement 
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creating the fedeiatioii should be in writing. This 
is certainly the case wdth all the federations exist- 
ing at the present day, but it is uncertain whether 
it was the case with the constitution of the Aclijean 
league, though it is possible that in some instances 
at least when a new city was admitted to that 
league the terms of admission were duly recorded. 
Tlie form of these instruments varies in the different 
cases, but in all they embody Avhat are in effect 
the teiins of treaties made among the contracting 
parties ; even in the case of the constitutions of 
Canada and the Commonwealth, while the instiu- 
nients themselves are acts of the Imperial Pailia- 
nient, the terms contained represent the results of 
the agreements of the representatives of the seveial 
provinces and states. But, of course, it is possible 
for provision to be made in the constitution, as is 
made in those of the United States and Canada, 
for the erection of new states or provinces out of 
tei-ritories which havenevei enjoyed an independent 
political existence in any form. 

Not only must the constitution be written, but 
it must also be rigid, and must in some maimer be 
superior to the organisation which it creates. It 
is, indeed, conceivable that a constitution might he 
framed for a federation which should be absolutely 
rigid, and which should never admit of change, 
but no such constitution has yet been recoided. 
Without exception, all modern federations provide 
for the alteration of the constitution in a special 
manner which removes it from the ordinary legis- 
lative competence of either the central or the aggre- 
gate of the provincial legislatures. Further, the 
constitution must provide for a division of the 
authority between the central and tlie provincial 
governments, and probably it must provide some 
means by which these authorities may be kept 
within the bounds assigned to them by the terms 
of the constitution. But within these limits there 
is loom for the greatest possible variations in the 
nature of federal goveniments, according to the dif- 
ferent degrees of freedom allowed to the members of 
the fedeiations as against the central government. 

Of the individual federations, the Achsean league 
deserves special mention as the first recorded fed- 
eration of considerable duration and importance. 
Unfortunately we know little of the terms of its 
constitution. There was, however, an assembly, 
composed of the whole body of citizens of the league 
who cared to attend, which decided the issues of 
war and peace, provided means for carrying on 
war, determined q^uestions as to admission of new 
members of the league, and elected the federal 
executive, consisting of a strategus and a body of 
demiurgi; the federal principle was recognised 
in the fact that the voting was by cities, not by 
numbers of citizens. There seems, also, to have 
been a federal council, and Polybius records that 
the unity of the members of the league extended 
bo the use of the same coins, weights and mea- 
sures, and judges, a remark which suggests some 
form of federal judicature. It is, however, uncer- 
tain whether the individual states were secured 
against encroachment by the central power, even 
dejurey and de facto it is clear that the constitution 
was by no means strictly observed, even in the best 
days of the league. 

The true federal character of the Achaean league, 
however, showed itself in the effort which it made 
to secure that in political matters the whole league 
should act as one unit, and that no separate negotia- 
tions with other states should be allowed- This 
principle is exptessly laid down in the constitu- 
tions of the United States and Germany ; and, in 
the case of Csmada and Australia, while the power of 
making treaties rests formally with the government 
of the United Kingdom, all matters affecting treaties 
are reserved to the central governments. In the 


case of Switzerland, however, the cantons liiay, in 
exceptional cases, conclude treaties with foreiou 
countries regarding matters of vicinage, pubtic 
economy, and police, although foieign policy and 
the general tieaty povvei lest with the federal 
government ; and in Geimany the states may, with 
the consent of the federation, conclude agreements 
with foreign powers on mabteis regulated by state 
legislation. But, though in the United States the 
contiol of foreign affairs rests witli the fedeial 
government, there is no provision in the constitu- 
tion which secures to that government the ability 
to enfoice diiectly the performance of their obliga- 
tions by the states of the Union ; and, in point of 
fact, difficulties have aiisen through the absence of 
such a power; in Germany also the federation’s 
powers seem to be limited ; the constitution of 
Canada, and that of the Commonwealth, therefore, 
accord the power to provide by legislation foi the 
carrying out of the tieaty obligations binding on 
the Dominion and the Coinmonwealtli. 

In the modern federations ^reat stiess 1^ laid on 
the cieation of a common nationality, and the con- 
feriing upon the citizens or subjects in eacli of the 
component parts of the federation of the full rights 
of citizenship in that part. This is common to all 
the gieat federations, and its stands in striking 
contrast with the provisions of the constitution 
of the Union of South Africa, which do not even 
provide for freedom of migration throughout the 
union. Unfortunately we do not know how far 
in the Achaean league mutual rights of citizenship 
were accorded by the several cities ; but tradition 
asciibes to the old Latin federation, before its 
absorption by Rome, the rule that full commeicial 
rights and rights of intermarriage were possessed 
by the citizens of the several towns comprised in 
the league. 

In the Achaean legislature the federal principle 
received recognition in the fact that the voting was 
by cities, not individuals ; and in modern fedeiations 
this principle is also regarded, but it is modified 
by the rule that legislatures should be bicameial. 
Thus, iu the upper house the representation is 
now federal — ^i.e. each state has a definite repre- 
sentation — while in the lower chamber the lepre- 
sentation is by population. In the more perfect 
form of federation, as in Switzerland, the United 
States of America, Australia, and in a modified 
form in the Union of South Africa, the number of 
repiesentatives of the states in the upper house 
is the same, despite the differences of size and 
importance between the states. In the case of 
Canada, as of Germany, the numbers are deter- 
mined by other considerations ; the aim, in the 
first case, being to secure the equality of Ontario 
and Quebec, and in the latter to safeguard without 
unduly emphasising the importance of Prussia. 
Australia and Germany have, full pi o visions to 
solve the case of deadlocks between the represen- 
tatives of the people and of the states. 

In the distribution of powers between the federal 
and provincial legislatures great variety exists, but 
Canada is singular in adopting, in deliberate dif- 
ferentiation to the practice in the United States, 
the lule that the federal legislature should possess 
whatever legislative authority was not expressly 
given to the provinces, the normal rule being that 
the federal legislature has only the authority which 
is expressly given to it. The importance of the 
distinction may be over-estimated, fo.r, in the case 
of Germanjj and the United States, at least, judicial 
interpretation has extended widely the powers of 
the central legislature. As a rule the federal and 
state legislatures have concun*ent authority over a 
large number of subjects, federal legislation pre- 
j vailing over state legislation. Broadly speaking, 

‘ the subjects ascribed to tlie central authority 
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include nationality, foreign aifaiis and treaties, 
colonial affairs, the army and navy, customs duties 
and internal free trade, posts and telegraphs, 
weights and measures, the currency, patents and 
copyiight, bankruptcy, and the mercantile marine, 
all being matters of obvious national importance. 
But even in regard to these matters tliere are 
diveigences : the control of the Swiss and United 
States armed forces is, in effect, divided between 
the central and the provincial authoiities ; and it 
is only in the case of Germany, Canada, and 
Australia that the full control of military matters 
rests with the central government alone. Siniilaily, 
Switzerland alone has full powers over all railways, 
though in each case some authority is conferred on 
the fedeiation in respect of these important adjuncts 
of military operations, and in Germany the fedeia- 
tion is required to assume owneisliip of the railways 
sei ring for general traffic and to manage them on a 
uniform system. 

In no case have the state or provincial authoiities 
any direct control over federal legislation, and, con- 
versely, the federal authorities in Switzerland, the 
United States, Austialia, and with one exception 
in Germany, cannot directly affect state legislation. 
Canada, however, permits the executive govem- 
ment of the federation to disallow any provincial 
act within a year of its passing, and the same power 
in an extended form is accorded in the unitary con- 
stitution of South Africa. 

In the executive goveinment the federal principle 
is disregarded entirely in practice, at least, in the 
United States ; in Germany the ministers are 
required to keep the Reichsrat, which represents 
the states, in touch with federal affairs; and in 
Canada and Australia it presents itself in the foim 
of the convention, that a cabinet should represent 
all the provinces and states. In Switzerland each 
of fche seven members of the Federal Council must 
be chosen from a different canton ; moreover, the 
membeis of the council are elected by the Federal 
Assemblj’’, but hold office for a fixed term of three 
years, thus occupying a position half-way between 
the purely parliaraentaiy executives of the Biitish 
federations and the elective presidency of the 
United States. 

The necessary conflict of authorities, which is part 
of the nature of a federation, requires as its logical 
complement a judiciary to settle the limits of power 
on either side. Such a judiciary has been created 
in the Supieme Court of the United States, which 
forms an essential part of the constitution. Similar 
services have been rendered for Canada, not so 
much by the supreme court of that dominion as 
by the judicial committee of the Piivy Council,‘and 
for the Commonwealth by the high court, whose 
existence is provided for in the constitution, and 
from which, save by its leave, no appeal lies to the 
judicial committee on matters affecting the con- 
stitutional rights of the Commonwealth, and the 
states or of the states inter se. But in the case of 
Germany and Switzerland, while the federal courts 
have the right and duty of pronouncing invalid pro- 
visions of state or cantonal law, they are debarred 
from questioning the validity of a federal law, 
though they may determine the extent of its 
application. There is, however, in each case a 
special reason for this lack of power; a Swiss 
federal law may be annulled by the use of the 
referendum on the demand of 30,000 citizens or 
eight cantons, while in Germany the composition 
of the federal council gives some measure of 
security against the passing of any law which 
really threatens state interests. The German 
supreme court is empowered to decide constitu- 
tional conti’oversies between states, or the federa- 
tion and a state, and the Commonwealth high 
court has a similar authority. 


Practically] essential, in view- of the ligidity of the 
constitution in a federation and the rule of law, is 
the power to amend the constitution. This right 
is, indeed, denied to Canada, hut the deficiency is 
made good hjr the power of the Imperial Pailia- 
ment, which is exeicised in accordance with the 
expressed will of the people of Canada, ascertained 
in such manner as seems in each case appropriate. 
In Australia change requires the assent of a majo- 
rity of the people and a majority of states, but the 
reference to the people may take place even if the 
proposed change has been approved by one house 
of parliament alone. In Switzerland any change 
must he approved by a majority of the cibizens and 
of cantons, and a power of initiative is given to not 
less than 60,000 voters. In the United States, in 
practice, levision is effected by majorities of two- 
thirds in either house of Congiess, and ratification 
by three-quaiteis at least of the states; and, in 
recent years, the procedure seems to have become 
more easy to work. In the German federation a 
constitutional change may be effected by simple 
law passed in the Reichstag by a two-thiids 
majority of those present, who must be at lefist 
two-tbirds of the legal total of members, hut the 
interests of the states are secured to some extent 
by the right of the Reichsrat to demand an appeal 
to the people. On the other hand, the alteiation 
of their own constitutions is a privilege of the 
states or provinces, srrhject only to a limited 
degree of control ; thus, in the United States, the 
federation can only recognise a republican constitu- 
tion ; in Germany a state constitution must he 
republican, the government must he responsible to 
the legislature, and there must be univeisal, equal, 
direct, and secret suffrage on the principles of pro- 
portional representation ; in Switzerland a consti- 
tirtion must not contravene the federal constitution, 
must he republican, must have been accepted by 
the people, and he open to revision when demanded 
by a majority of the people ; and, in Canada, the 
federal government can disallow any law altering 
the provincial constitrrtion, just as it can disallow 
any other law. The duty of maintaining tliese 
constitutions against internal tumult rests primarily 
with the local govei nrnent&,hut the federal authority 
is in each case bound by law or practice to intervene 
where its aid is applied for, at least if it considers 
that there is real need for its services. 

No provision is made in the Swiss constitution 
for the expansion of the itunrher of the members 
of the federation, hut such provision is made in 
the case of the United States, Germany, Australia, 
and Canada. 

The fundamental distinction between these true 
federations and the constitution of the Union of 
South Africa, which, in many respects, has a federal 
aspect, is due to the fact that the authority of the 
Union Parliament is ultimately paramount. The 
Senate is, indeed, as regards 32 of its 40 mem- 
bers, representative of the old colonial legislatures, 
and therefore to some extent may he deemed to 
stand for provincial rights ; but parliament may, 
after the expiry of ten years, alter its constitution, 
and the provisions for a joint session iu the case of 
deadlocks secure that the will of the lower house, 
which is based on population, alone shall ]prevail. 
There is, again, a definite allocation of a legislative 
sphere to the provinces, hut tire Union Parliament 
has paramount legislative authority on the same 
subjects, which is totally contrary to a federal 
system. Again, the central government cannot 
merely veto any provincial act ; no such act can 
become law without their assent. Further, the 
executive government of the province can be in- 
fluenced largely through the administrator, who 
is a servant of the central government, and who 
takes an active share in administration, while the 
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provincial finances are ultimately under the control 
of the administrator and the auditor, who is also 
a servant of the central government. Finally, the 
arliament can abolish the provincial legislatmes 
y a simple act, subject only to the lequiienient 
that such an act must be reserved for the significa- 
tion of the king’s pleasuie. Nor are these theoietic 
poweis ; the short history of the Union has sufficed 
bo show that the central government are detei mined 
not to allow the piovincial rights to approximate 
to those of federal states. The relation between 
Gieat Biitain and Noithern Ii eland under the 
Government of Ireland Act, 1920, is more truly 
federal. The Imperial Parliament, it is true,, 
letains power to legislate for Northern Ii eland on 
any topic and to alter its constitution, while the 
bills of the Irish legislatuie may he lefused assent 
at the disci etion of the Impeiial Goveinment. 
But it is clearly intended m practice not to inter- 
feie, except in the case of the utmost necessity, with 
the free exercise of the legislative and executive 
functions of the Irish Parliament and Government, 
whose poweis aie very far-reaching. The consti- 
tution accorded to India m 1919 is preparatoiy 
to the evolution of a tiue fedeiation, which is 
demanded by the laeial and linguistic divisions of 
India, but in itself it is lacking in essential federal 
cliaracteiistics. 

The merit of federation lies in the fact that it is 
often the highest foim of political unity of which 
a community may he capable, especially in cases 
where theie are diveigencies of race or leligion 
among the inhabitants, and that in laige coun- 
tiies goveinment by semi-soveieigu authoiities 
tends to attiact to public life abler men than would 
be attracted by the performance of functions merely 
delegated. Its demei its ai e essentially the outcome 
of its qualities. The division of poweis tends to 
weaken both the central and the state or provincial 
authority, and to affoid the possibility of the ob- 
stiuction of refoinis tlnougli legal difficulties. The 
same defect appeals in the tendency of fedeiations 
towaids conservatism, which has evoked many com- 
plaints in the United States, and which has induced 
the Labour party in Australia to advocate the le- 
duction of state powers with a possible adoption of 
a unitary constitution. N or, of com se, is f edei alism 
a success in any countiy where respect foi law is 
not strongly developed; hence the conipaiative 
failure of the system, except in the case of (^ei- 
raany, Switzeiland, the United States, and the 
British federations of Canada and Australia, 

Fee ; Fee-simple and Fee-tail. The term fee 
is deiived fiom fetcdum, a feudal holding ; hut in 
English law it lias now no reference to tenure ; fee 
means an estate of inheritance in land. The peison 
who has the fee is entitled not only to the annual 
profits, but also to the corpus of the land ; he may 
sellm’ otherwise dispose of it, and he may commit 
acts of waste, which impair its permanent value. 
If he dies owner in fee, the land will go to his heiis 
or to the person entitled under his will {in legal 
hrase, the devisee). If a man holds ‘ to him and 
is heirs,’ he is owner in fee-simple ; he has the 
largest estate known to the law. But a fee-simple 
may he made determinable^ as if land he given ‘ to 
A and his heirs, lords of the manor of Dale;’ in 
this case, if A or any of his heirs ceases to be lord 
of that manor, the estate, and all interests derived 
fiom the ovsTier of the estate, will come to an end. 
A fee-simple may also be made conditional, to vest 
only on the happening of an event. In early times, 
if land was mven ‘ to A and the heirs of his body,’ 
or * to A, if he shall have an heir of his body,’ tne 
judges held that the fee was conditional ; as soon 
as the condition was fulfilled (as soon, that is, as a 
child was bom to A ), the donee became owner in 
fee-simple, with full power to alienate the estate. 


Tn 1285 the lords and great men of the kingdom 
procured an act, commonly known as the statute 
De Bonis CondittonaUb%is, whereby it was provided 
that in such cases the land should descend to the 
heirs of the body, accordin^^ to the fcrm of the gift. 
The statute therefore restricted the right of aliena- 
tion, and limited the succession to a particular class 
of heirs. An estate given with words limiting it to 
heii-s of the body was therefore called a fee-tail 
( tailU, ‘ cut down or limited ’ ). The strict rules of 
the statute remained in force until means were 
devised for breaking entails. See Entail. It is 
to be observed that, when heirs are mentioned in 
conveying an estate, the heirs themselves take 
nothing diiectly ; thus, an estate given to A and 
his heiis means simply an estate of inheritance 
given to A. If land be granted to A and his hens 
in trust for B and his lieiis, the legal fee is in A 
the trustee, and the equitable fee in B the bene- 
ficial owner. An estate in fee might always be 
given by will without the addition of the woid 
‘heirs’; and now, by the Conveyancing Act, 1881, 
it is no longer neces&aiy to use the word ‘heiis’ in 
any deed, it being sufficient that the conveyance is 
‘in fee simple.’ In Scotland the teim fee is used 
as a correlative to liferent, to signify the ownei- 
sliip of land or money. In some cases the fee is 
vested in a peisoii whose beneficial inteiest does 
nob extend beyond his life; his ‘fiduciaiy fee’ 
corresponds to the ‘ legal fee ’ of English law. 

Feeble-mindedness. See Idiocy. 

Feeling. See Emotion, Psychology, Touch. 

Fees. Neither a banister nor an advocate can 
take legal proceedings against his client foi the le- 
coveiy of his fees, even under a special contract. 
It is clearly established that ‘the relation of 
counsel and client lenders the parties mutually 
incapable of making any legal contract of hiiing 
and service concerning advocacy in litigatiorr 
(13 Common Bench Beports, N.S., p. 677). Theie 
is aothing, however, to prevent an advocate recover- 
ing fees earned by him, by the exercise of his pro- 
fessional knowledge where the relation of counsel 
and client did not exist between the contracting 
parties— e.g, by acting as aibitrator or returning 
officer. (^There is some, but not strong, authority 
for the proposition that an express promise to pay 
fees might be enforced by a barrister against a 
solicitor who had actually received them from the 
client. On the other hand, a solicitoi is entitled 
under his general retainer to employ and pay 
counsel ; and fees so paid can be recovered by the 
solicitor from his client, or from an unsuccessful 
adversary. No action lies to recover back fees given 
to a barrister to argue a cause which he did not 
attend. Special pleaders, equity draftsmen, and 
conveyancers who have taken out certificates to 
practise under the bar, and are not therefore 
oounsel, may recover their reasonable charges for 
business done by them. Barristers’ and advocates* 
fees are paid before being eai-ned. This mle, by 
removing from members of the bar all pecuniary 
interest in the issue of suits, has done much to 
maintain its independence and integrity. 

In the United States the two branches of the 
legal profession are not separated as in England. 
A barrister is entitled to recover his fees, and is- 
liable to be sued for professional incompetency or 
negligence. Nor is there anything illegal or 
improper in an American counsel agreeing to let 
the payment of a fee by a poor client depend on 
the issue of his action. 

In France an action by a barrister for his fees 
is maintainable, but in most of the French bars 
such a proceeding is rigorously discountenanced, 
and in Paris it would lead to disbarment. The 
fees of French advocates are now usually paid in 
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advance, and any bargain between an advocate 
and his client which made the amount depend 
upon the issue of an action would be regarded 
as most dishonourable. 

The theoiy that an advocate’s services ought to 
be given gratuitously arose at Rome. To defend 
his client was one of the duties incumbent upon a 
patron, and it was all the more readily and faith- 
fully discharged when forensic eloquence was per-, 
ceived to be an avenue to political power. The 
Cincian law (204 B.C. ), in which the receipt of pecu- 
niary reward by an advocate was simply prohibited, 
gave expression to the prevalent public feeling 
upon the subject at this time. The Cincian law 
was first systematically evaded, and was then 
practically repealed by a decree of the Emperor 
Claudius, which limited the maximum fee which 
an advocate might leceive to 10 sestertia (about 
£78). The old Roman idea that the gifts of 
eloquence and persuasion should not be sold has 
made itself felt in the restrictions imposed by law 
or custom upon an advocate’s power to bargain 
for fees or to secure their payment. 

By the common law of England, a physician 
could not recover his fees by an action at law; 
but this rule was repealed in 1849. 

The members of the inferior branches of both 

rofessions, such as solicitors, apothecaries, and 

entists, have never been prevented by any rule 
of law fi-om taking legal proceedings for the 
recovery of their charges. 

Felirbellill) a town of Prussia, with 2000 in- 
habitants, 40 miles NW. of Berlin by rail. Heie* 
on 28th June 1675 the Swedes under Wrangel 
were disastiously defeated by the Great Elector. 
A tower ( 1875-79 ) marks the battlefield. 

FeisuL See Faisal. 

Feitll 9 Rhijnvis, a Dutch poet, was born 7th 
February 1753, at Zwolle, in Overyssel. He studied 
law at Leyden and settled in 1772 at his native place, 
of which he became mayor in 1780, and where he 
died on 8th February 1824. Feith tried almost all 
kinds of poetry. In 1792 appeared Het Graf ( * The 
Tomb’), a didactic though sentimental poem; in 
1802, De Ouderdom ( ‘Old Age’) ; in 1796-1810, four 
vols. of lyrical pieces marked by a high enthusiasm 
and warmth of feeling. Of his tragedies the best 
known are Thirza (1784), Johanna Gray (1791), 
and Ines de Castro { 1793 ). Of Feith’s prose woiks 
the most important are his JBrieven (‘Letters on 
Different Subjects,’ 6 vols. Amst. 1784-94 ), which 
by their polished style and refined ciiticism did 
much to improve the literary taste of Holland. 
His complete woiks (1824) fill 11 vols. 

FelanieliCf or Felanitx, a well-huilt town of 
the island of Majorca, is situated in a mountain- 
girdled valley, which produces wine. Boots, shoes, 
baskets, water- jars, and brandy are made, and wine 
is exported. Pop. 12,000. 

F^le^yll^za, a town of Hungaiy, 80 miles SE. 
of Budapest by rail, with trade in grain, fruit, wine, 
tobacco, and cattle ; pop. 37,000. 

F^libre (from sU fUibre de la Ui, perhaps * seven 
doctors of the law ’ ). See Mistral, PBOVENgAL. 

Fe^lidd &9 a family of carnivores in the digiti- 
grade or celuroid section, corresponding to the 
genus FeHs of Linnaeus, and to what we commonly 
call the cat tribe. They include the most car- 
nivorous of Carnivora, excelling the less specialised 
forms, just as falcons and ea^es are in a similar 
direction more perfect than many other less pre- 
dacious birds. Their chief characteristics of habit 
and structure may he taken together, being obvi- 
ously complementary. 

Conspicuous for their muscular development, 
they express this most characteristically in the 
sudden leaps and hounds to which they trust after 


stalking their prey with all the cunning of true 
hunters. They crawl stealthily on noiseless, velvety 
paws, or patiently lurk for passing victims ; at the 
fit moment occurs a sudden, almost explosive, out- 
put of reserved energy, a great bound, a yell inspir- 
ing terror, a blow or two with the powerful fore- 
limbs, and the sharp canines and sharper retractile 
claws begin their murderous work on the struggling 
prey. With the exception of the lion, the Felidatj 
are more or less arboreal, and make good climbers. 



Characteristic Features of the Felidae : 
a, tiger’s head; &, portion of tongue; c, right foi e-paw, show- 
ing claws ; d, claw, showing tendons. For dentition, see 

article Oarnivoba. 

The body is rather long, and very lithe and grace- 
ful ; the limbs are rather short, except in cheetahs 
and lynxes ; the tail varies from a long appendage 
to a mere stump. They are the most digitigrade of 
carnivores— i.e. they walk on the tips of their (five) 
fingers and (four) toes. Under a glove of velvet 
they have claws of iron — strong, much curved, 
very shaip, and retractile ; withdrawn by special 
muscles and ligaments into sheaths when not in 
use, and their points even turned upwards, so that 
they are not blunted by unnecessary friction, and 
do not interfere with the movements of the animal 
by hooking objects which are in the way. The 
collar-bones or clavicles, though unattached to 
shoulder or sternum, are better developed than in 
other carnivores. 

The Felidse never bury or store their dead prey, 
but often drag it off to some place of shelter, and 
in so doing exhibit enormous strength. The leaps 
a liofi can take with a mouthful half as big as 
itself are herculean marvels. Besides the strength 
of grip, the powers of rending and mastication are 
equally well developed. Thus, we find a skull 
wMeh tends to be snort, broad, and rounded, with 
large posterior ridges for the fixing of muscles, and 
with a wide cheek (zygomatic) arch in which lie 
the relatively enormous muscles working the jaws. 
The latter form powerful short levers, and the 
articulation is such that only an up and down, and 
no rotatory, motion is possible. 

The teeth are well adapted for their work, the 
chief features in the dentition being the large 
size, strength, and sharpness of the canines, and 
the two specially adapted cutting teeth (‘car- 
nassials’ or ‘sectorials^) — viz. the last premolar 
above and the single molar below, which are both 
compressed into sharp blades. The front teeth are 
relatively small, and so, but more markedly, is the 
molar on the upper jaw. The numerical relations 
of the teeth may be summed up in the formula 
3131 

= 30. The well-known character of the 
tongue, most conveniently exemplified in the cat> 
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is also to be associated, as far as utility is con- 
cerned, with the carnivorous diet. It is thickly 
covered with sha^, recurved, horny papillae, strong 
enough to rasp oif the skin and draw blood from the 
hand; and obviously useful in clearing the flesh off 
the bones of victims. As is usual in carnivorous 
animals, the cmcum of the intestine is small and 
simple. The food varies Avidely, from the large 
ruminants attacked by lions and tigers to the mice 
for which cats hunt. Some of the large forms are 
said to develop a special partiality for human flesh ; 
some of the smaller do not disdain to eat big 
insects. In attack the Felidae often exhibit a 
wise discretion in seeking to avoid a fair fight 
with large animals. 

Many members of the family have exceedingly 
beautiful fur, soft and glossy in texture, generally 
striped and spotted according to the varied pig- 
menting of the hairs. The markings in some may 
be regarded as protective ; thus, the stripes of the 
tiger ‘assimilate,’ according to Wallace, ‘with the 
vertical stems of the bamboo,’ and the spots of the 
leopaid are suited to the interrupted light of the 
jungle. It seems also true, as Eimer has em- 
phasised, that the markings illustrate definite 
rhythms of development, and exhibit an orderly 
progression both in the individual and in a seiies of 
related forms. They are in fact, here as elsewhere, 
external indices to constitutional changes. The 
colour-differences between the sexes are seldom 
marked, thougli they are distinct in the Ocelot 
{Felis pardalis) and a few other forms. The male 
lion, stronger and larger than the female, is dis- 
tinguislied by his mane, Avhich appears to have 
protective as well as decorative value. The male 
Clanadian Lynx (F. caimdensls) also excels his 
mate in the development of a ruff round the neck. 
The Felidae are very cleanly, taking pains to keep 
their fur in order, and are free from unpleasant 
smells. They have, however, a notorious dislike to 
water. 

As one would expect from their habits, the senses 
of Felidae are highly developed. Keen scent ; quick 
sight, especially for near objects, and well suited 
for night- work ; acute hearing, and great power of 
localising sounds ; and a delicate tactile sensibility 
in the strong hairs of the moustache or whiskers, 
are characteiistic. The eyes are large, and possess 
marked poAvers of accommodation to different 
quantities of light ; the pupillary opening is rapidly 
altered, contracting in bright light to a narrow 
slit, though in some forms into the usual circular 
shape. The animals generally hunt at night, and 
then their eyes seem to ‘burn brightly.’ The ears 
are of moderate size, usually pointed, and mobile. 

The intelligence of the family is certainly highly 
developed, and many of the members can be readily 
tamed when young, though a deeply ingrained 
wildness keeps the domesticated cat or tamed 
individuals of other species from exhibiting the 
marvellous educational results familiar m dogs. 
They are not social animals, never hunting in 
troops, and even the males and females usually live 
apaA except at the breeding season. In ^ite of 
the individualism and ferocity of the Felidae, 
maternal care and affection are exhibited in a high 
degree. Not only will a lioness robbed of her 
cubs risk her life to rescue them, but the habitual 
care is tender and lavish. 

The wild Felidae seem to be less prolific than the 
Canidae, two or three at a birth being an average 
number. There are usually eight teats, lying on 
the breast and the abdomen. 

While the above are the chief characteristics of 
Felidae, it is necessaiy also to notice that the 
family is separated from the adjacent civets 
(Viverridae) and hyaenas (Hy^nidse) by technical 
details such as the reduction of molars to one 


above and one below in each jaw, the presence of 
only two inferior premolars, the division of the 
bony auditory prominence or tympanic bulla into 
two chambers, the number (thirteen) of dorsal 
vertebrae, and so on. 

The Felidae are almost Avorld-wide in distribution 
absent only from the Australian region, Mada- 
gascar, and the Antilles. They- are especially 
abundant in warmer climates. In the Old World 
Lion ( Felis leo ), Tiger ( F. tigris ), Leopard or Panther 
(F. pardus). Ounce {F, nncia), Wild Cat [F. catus) 
are well-known species ; while in the New World 
may be noted the Puma [F. concolor), the Jaguar 
{F. onca ), and the Ocelot {F. pardalis ). The Lynx 
\F. lyncus) is probably common to both hemi- 
spheres. The Cheetah or Hunting Leopard is 
sometimes placed in a separate genus, Cynsflurus. 

Numerous Felidae occur in Tertiary strata, many 
quite like species noAv alive, others with more 
numerous and less carnivorous teeth, others again 
(e.g. Smilodon, Machaerodus, and especially Eu- 
smilus) with much greater development of upper 
canines than in modern forms. Through extinct 
American genei*a like Nimravus, Professor Cope 
traces back the modern Felidae to a race of primi- 
tive unspecialised cats. So far as natural selection 
means tne destructive elimination of one animal 
by another, the Felidae must rank high as agents 
in the process, and it is at least certain that their 
abundant presence must exert an often wholesome 
restraining influence on many more prolific ani- 
mals. See Carnivora, Cat, Cheetah, Jaguar, 
Leopard, Lion, Lynx, Ocelot, Ounce, Puma, 
Tiger, &c. 

Felix, Antonius, or Claudius, a Roman pro- 
curator of Judaea in the time of the apostle Paul, 
was a freedman of the Emperor Claudius I. and 
was brother of his favourite Pallas. The circum- 
stances under Avhich he received his appointment 
are related differently by Tacitus and Josephus. 
The latter tells us that he cleared the country of 
robbers, and vigorously suppressed the chaotic 
seditions of the Jews ; but ins cruelty, lust, and 
greed were unbounded. His wife was Drusilla, a 
beautiful hut renegade Jewess, Avhom he had 
induced to abandon lier first husband. According 
to Tacitus, she was a granddaughter of Antony and 
Cleopatra. We read in Acts (xxiv. 25) that Felix 
trembled as Paul reasoned of ‘ righteousness, temper- 
ance, and judgment to come.’ He was recalled to 
Rome, 62 A.D., on account of the accusations pre- 
ferred against him by the influential Jews of 
Csesarea, and narroAvly escaped the sentence of 
death. 

Felix I.-IV., Popes. Felix I. succeeded 
Bionysius in the see of Rome in 269. Little is 
known of his history, for though he has been put 
amongst the martyrs there is no eax*ly evidence as 
to the manner of ms death. — Felix IL was the first 
antipope (see Antipope), being consecrated when 
Liberius was banished (356) for refusing to con- 
demn Athanasius. When Liberius was restored in 
the following year, Felix was constrained to retire 
from the city. Most ancient authorities treat him 
as an unauthorised interloper; but he was ulti- 
mately regarded as a saint and martyr (on what 
evidence does not appear). — Felix HI. ascended 
the pontifical throne in 483 as the successor of 
Simmicius. He was a native of Rome, and of the 
family from which afterwards sprung Pope Gr^ory 
the Great. Immediately after his accession Felix 
repudiated the Henoticon or Decree of Union 
betAveen the Eastern Church and the Monophysites 
proclaimed by the Emperor Zeno, and proceeded 
to excommunicate Acacius, patriarch of Constan- 
I tinople, because he refused to do the same, thus 
1 originating the first disruption between the churches 
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of the East and West, a breach which on this 1 
occasion lasted thirty -four years. Felix died 24th 
February 492, and was succeeded by Gelasius. — 
Felix IV., a native of Benevento, succeeded John 
I. in 526. He was appointed by Theodoiic, and 
failed to meet with the approval of the clergy and 
the peopla He died in 530. His successor was 
Boniface II. — Felix V. ( antipope ). See Amadeus 
(VIIL of Savoy). 

Felix^ St, with his sister and fellow-sufferer 
Hegula, the pation saint of the city of Zurich and 
its cathedral. Early in the 3d century he pieaclied 
Christ there, and \vas beheaded on the site of the 
great cathedral. His day is the 11th September. 

Felixians, a Spanish sect of the later part of 
the 8th century, so called from Felix, Bisnop of 
Urgel. See Adoptianism. 

Ftelixstowe, a coast- village of Suffolk, 9^ miles 
SE. of Ipswich. It is named fiom a priory (1105) 
dedicated to St Felix, a Burgundian, who from 631 
to 647 was first bishop of Dunwich. With a fine 
beach for bathing, a pier, good golf-links, and 
many Roman leinains near by, the place has rapidly 
become a popular seaside resort. Fop. of ui ban dis- 
trict (which includes Walton, to the w^est), 12.000. 

Fell (Norw. Swed. name given 

in Scandinavia to the bare plateaus which occur in 
its mountainous regions; they are destitute of 
vegetation, and generally lie above the snow-line. 
The wmrd enters as a component into the names of 
innumerable mountains, owing to the fact that in 
their formation they have taken on the shape of a 
fell. Fell is also used in the north of England and 
south of Scotland to designate a barren hill, and 
indicates Scandinavian settlements. 

Fell, John, Dean of Christ Church and Bishop 
of Oxford, was born 23d June 1625, his father, Dr 
Samuel Fell (1584r-1649), being also Dean of Christ 
Church, of which the boy became a student at the 
age of eleven. He volunteered for the king, and 
with Wallis and two otheis contrived to maintain 
Church of England services during the Common- 
wealth; at the Restoration he was rewjarded by 
being made Canon and four months later Dean 
of Christ Church, royal chaplain, and D.D. He 
governed the college strictly, restored its build- 
ings, reformed its discipline, and himself attended 
divine service four times a day. He was libeial 
of his money to public purposes and the necessities 
of poor scholars, and did much to promote learn- 
ing and the advancement of knowledge. In 1676 
he became Bishop of Oxford, without, however, 
giving up his deanery. He rebuilt the episcopal 
palace at Cuddesdon, and died in 1686. His works 
no longer concern the world, but his name lives 
in the well-known proverb : * I do not like thee. 
Doctor Fell, the reason why I cannot tell,’ usually 
said to be a paraphrase made by Tom Brown, 
when a student at Christ Church, from Martial’s 
* Non amo te, Sabidi,’ but more likely to be rather 
his paraphrase of the following version of Martial 
in Thomas Forde’s Y%rtus Bediviva (1661) : ‘I love 
thee not, Nel 1 but why, I can’t tell.’ 

FelMh (pi. FellIhIn), an Arabic word mean- 
ing^ * tiller ’ of the soil, specially^ applied to the 
agricultural or labouring population of Egypt by 
the Turks, in a contemptuous sense, as ‘ yokels,’ or 
‘ boors ’ They form the great bulk of the popula- 
tion, ana are descendants of the ancient E^ptians, 
intermingled with Syrians, Arabs, and other races 
which have been converted to Islam. In their 
physical conformation and features they differ 
among themselves, those of the northern provinces 
of the Mediterranean being of whiter hue, while at 
Aswan they are almost black. They are described 
as of middle stature, with large skull, facial angle 
almost 90 degrees, oval face, arched eyebrows, deep 


dark eyes, large, well-formed mouth, with rather 
thick lips, thin beard, short nose, large chest, small 
belly, arched back, and small hands and feet. 
Their dress generally consists of a blue or brown 
cotton smock and linen drawei's. On their shaven 
head they wear the tarhiXsh, or only a thin cotton 
cap, but the better-off wind a poor turban round 
it. The women are singularly graceful and 
slender, with beautiful skin (despite their tattoo- 
ing) and often lovely featuies, and especially 
magnificent eyes ; their dress is a single cotton 
‘^mock, which they pull up over the mouth 
before men. arid few wear the regular face- veil. 
They are often married at eleven yeais, become 
mothers at twelve, and grandmothers at twenty- 
four. The children are pot-bellied, dirty, and 
fly-bitten, but grow up straight, strong, and 
healthy. Their villages are mere groups of mud- 
hovels. The food of the Fellfi.liin consists almost 
entirely of vegetables, chiefly miller bread and 
beans, which they eat in a crude state. Even rice 
is too dear for them, and animal food seldom attain- 
able. Their drink is limited to the water of the 
Nile and coffee, and the only luxury which they 
enjoy is the green tobacco of the country; yet on 
this diet they are robust and healthy, and capable 
of extraordinary labour and endurance. In their 
social position they are inferior to the Bedouin, 
who, although they ^vill marry the daughters or 
the Fellahln, will not give to them their own in 
marriage. They exhibit the moral qualities of the 
ancient Egyptians — are intelligent, docile, pliable, 
cheerful, and sober on the one hand, and quarrel- 
some, satirical, licentious, and of unbending obstin- 
acy on the other ; and they inherit the traditional 
hatred of their ancestors to the payment of taxes, 
which were formerly too often extorted by the 
bastinado. Their condition has improved; and 
though they have been slow to understand and 
exercise the political rights accorded to them, 
many of them played their part in the move- 
ment for Egyptian independence. 

Fellill ^9 an niban district of Duihain, forming 
an eastern coal -mining and nianufactuiing suburb 
of Gateshead ; pop. 26,000. 

Fellowes^ Edmund Horace, born in London 
11th November 1870, studied at Winchester and 
Oriel, became a minoi canon of Bristol and of St 
George’s, Windsor. He has done much to make 
old English music accessible. 

FellowSf Sir Charles, English archaeologist, 
was born at Nottingham in 1799. Working in 
the western peninsula of Asia Minor and along the 
course of the Xanthus, he discovered (1838) the 
ruins of the city of Xanthus, formerly the capital 
of Lycia, and those of tlie ancient Tlos. Having 
made drawings of some of the fine remains of 
architecture and sculpture which he found in these 
cities, and copies of some of the inscriptions, 
Fellows returned to England, and published A 
Journal written during an Excursion in Asia 
Minor ( 1839 ). In the course of another visit to 
Lycia in 1839 he discovered the luins of no less 
than thirteen cities, each of which contained works 
of art, and which he described in An Account 
of Discoveries in Lycia (1841). Under the aus- 
pices of the British Museum, Fellows went out 
to Lycia twice, in 1841-44, for the purpose of 
selecting works of art, and marbles and casts, 
from the cities he had discovered. Elnighted in 
1845, he died at Nottingham, 8th November 1860. 
Besides his Journals^ he wrote The Xanthian 
Marbles (1843), An Account of the Ionic Trmhy 
Monument excavated at Xanthus (1848), and Coim 
of Ancient Lycia before the Beign of Aleoecmd^r; 
with an Essay on the Lycian monume/rds in the 
British Museum (1856). 
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Fellowship!, in a college, is a foundation 
which usually entitles the holder to he a memher j 
of the college, to share in its revenues and govern- 
ment, and, in Oxford and Cambridge, to have 
rooms in college, with other privileges. Celibacy 
was usually insisted on in old days, and life 
fellowships were usual. Commonly now fellow- 
ships are for a term of years, or while the fellow 
continues to perform specified work. In some uni- 
versities, such as those of Scotland, the fellow- 
ship is a university prize for one or more years, 
bestowed after examination on graduates. See 
University, Oxford, Cambridge. 

Felo de se. See Suicide. 

Felon, and Felony. The Old Fr. felon was 
derived from a Low Lat. felOy fello^ ‘a traitoi,’ a 
word of unknown origin, possibly a deiivative of 
Lat. felt ‘ gall,’ and so connected with Gr. chole^ 
Eng. gall. Its original signification was sup- 
posed to be a vassal who failed in his fidelity 
or allemance to his superior, thus committing an 
offence oy which he forfeited his fee or feud. From 
this it came to signify traitorous or rebellious, 
and was gradually generalised till it reached its 
modern meaning. In English text-books felony 
is usually defined as a crime which works a for- 
feiture of land or goods. Tieason itself, says Coke, 
was commised under the name of felony, and all 
capital offences; also such offences as suicide, man- 
slaughter, and larceny, ‘ as they submit the com- 
mitteis of them to forfeitures.’ At the present day 
it is not possible to draw any logical and consistent 
distinction between those crimes which are called 
felonies and those which are called misdemeanours. 
Sir J. F. Stephen, in his History of the Criminal 
LaiOf pointed out that the distinction is obso- 
lete ; and, if parliament should ever find time to 
recast the criminal law in general principles, the 
term will probably disappear. The general prin- 
ciples of American law are the same as those of 
English law. In Scots law the term felony has not 
now any special significance. See Compounding 
OF Felony and Forfeiture. 

Felsites a pale -coloured, compact, sparingly 
porphyritic rock composed essentially of ‘fel&ite 
matter,’ which appears to be an intimate admix- 
ture of orthoclase and quartz. Most felsites are 
de vitrified ihyolites or pitchstones. 

Felspar ( Q&r.Feldspath, ‘ field-spar ’), a general 
term in mineralogy foi the most impoitant lock- 
foiming group of mineials. The felspars are usu- 
ally divided into two series— in one of which the 
minerals crystallise in monoclinic forms, and in the 
other in triclinic forms. They are all anhydrous 
silicates of alumina, containing either potash, soda, 
or lime alone, or two of those bases together. Thus 
they aie often spoken of as potash-, soda-, lime-, 
soda-1 ime-felspais, &c. They have a hardness 
between 6 and 7 — that is to say, fh^ can just be 
scratched with a good penknife. Their specific 
gravity is about 2*6. The most important felspars 
are shown in the following table : 


Silica percentage 

Monoclinic.. . . Orthoclase (potash-felspar) 64-7 

{ Mierocline (potash-felspar) 64*7 

OligoclLse (soda-?iine-feispar) ... 65—62 
Andesine (soda-hme-felspar) .... 62—56 
Labradorite ( hme-soda-felspar) . . 56—49 
Anorthite (lime-felspar) 43*3 


Orthoclase (Gr. orthos, ‘straight,’ Mods, ‘a 
fracture’) is so called because the two cleavage- 
planes of the mineral are at right angles to each 
other. As a rock-former, it occurs most frequently 
in the form of imperfect crystals or irregular 
crystalline aggregates. ^ In porphyritic rooks, and 
specially in drusy cavities in such rocks as granite, 
it often appears in tolerably well-developed crystals. 


It is an essential constituent of granite, syenite 
orthoclase-porphyry, and quai’tz-porphyry. The 
compact ground-mass of the two last-mentioned 
rocks is largely composed of micro-crypto-crystalline 
orthoclase. Orthoclase occurs also as an accessory 
ingredient in most plagioclase rocks, and is pres- 
ent in many of the crystalline schists, especially 
the gneissose rocks. A clear glassy variety of 
orthoclase called sanidine is a common constituent 
of many igneous rocks of Tertiary and Recent date 
such as liparite, phonolite, trachyte, &c. Ortho-* 
clase, as a rule, is readily acted upon by the 
weather — ^the potash and some of the silica being 
removed in solution, while a fine-gi'ained clay or 
Kaolin is left behind. Ordinary orthoclase is either 
gray, white, or fiesh-coloured, and these tints of the 
felspar generally determine the colour of the rock 
in which it occurs. Thus we have gray granites 
and red or pinh granites. 

Mierocline has the same composition as ortho- 
clase, and its cleavage-angles differ so very slightly 
from a right angle that it might well be looked 
upon as simply another form of orthoclase. It is 
frequently associated with the latter in plutonic 
ana schistose rocks. 

The other triclinic felspars are grouped together 
as Plagioclase (Gr. plagios, ‘oblique,^ and klasis, 
‘a fracture;’ in reference to the cleavage-planes, 
which are not at right angles to each other), and 
are among the most important rock-formers. 
According to Tscheimak, tney form a series of 
which anorthite and albite are the extremes, 
while the others are isomorphous mixtures of these 
two types in various proportions. The plagioclase 
felspars often assume a tabular aspect when 
growth has been confined almost entirely to two 
paiallel faces. At other times the crystals, owing 
to extension in the dii*ection of the principal 
axis, acquire a long prismatic foim. As rock- 
formers they occur either as well-developed ciys- 
tals, or as narrow lath-shajied microlites, or some- 
times as a crypto-crystalline matrix or ^-ound- 
mass, through which other rock-forming minerals 
are disseminated. On fresh unweathered faces of 
an igneous rock the crystals frequently appear as 
clear glassy stiips or rods, in which may often he 
detected by the eye or by a lens a fine parallel 
striation, formed by the ' union of many twins, 
sometimes thirty or more appearing in one and the 
same crystal. This structm'e is never seen in ortho- 
clase. This repeated twin-lamellation has been 
developed artificially in untwinned plagioclase by 
subjecting the mineral to a high temperature, and 
the same molecular change has been superinduced 
by pressure. Plagioclase is an essential constituent 
of many igneous rocks, and it is likewise met with 
in many crystalline schists, in which it is the pro- 
duct of hypogene metamorphic action. Albite is 
a common constituent of some crystalline schistose 
rocks. It is found in igneous rocks in perthitic 
intergrowths, and as a ‘juvenile’ mineral after 
basic plagioclase. Oligoclase occurs both in the 
older and younger eruptive rooks, and also in many 
crystalline schistose rocks. Andesine is met with 
rarely in crystalline schists, but is a common con- 
stituent of some eruptive locks, such as andesite. 
Labradorite is an .essential constituent of such 
rocks as gahhro, basalt, &c. It occurs also in 
metamorphic rocks, sometimes in large ciystalliue 
masses. It often shows fine chatoyant reflections, 
receives a fine polish, and is occasionally employed 
in jewelry. Anorthite is not couiuion as a rock- 
former. It occurs in some igneous rocks of low 
silica percentage, and also in certain metamorphosed 
limestones. 

The felspars which occur in rocks that contain 
much free silica (quartz) are generally orthoclase 
and mierocline, but with these are frequently asso- 
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ciated the sodium -rich plagioclases, alhite and 
oligoclase. The chief habitats of the basic plagio- 
clase felspars are basic igneous rocks. 

Common felspar or oithoclase, undei the name 
of Petunse or Petiuitze^ is employed by the Chinese 
(along with some of tlie quartz associated with it) 
in the manufacture of porcelain. It is used with 
othei materials as a flux, and alone to foim an 
enamel or glassy coveiing, without which the por- 
celain would absorb moisture and grease. Kaolin 
(Chinese) is the name given to the fine clay which 
lesults from the decomposition of felspar b}" 
weathering or, as in Coinish granites, by pneu- 
matolysis. Adularia is a transparent variety of 
orthoclase, often showing pearly opalescent leflec- 
tioii, and sometimes a play of colouis. The finest 
specimens of this variety are cut as ornamental 
stones, and known as moonstones ; they show a 
shimmering play of white light often tinged with 
blue Another kind, found among rolled stones 
in Ceylon, and remarkable for the reflection of a 
pearly light, has occasionally been confounded 
with Cat’s-eye (q.v.). Swistone, or aventuo'ine 
felspar, is somewliat similar to the variety of quartz 
called AventuriHG in the play of light which ic 
exhibits — a property which seems to be due to 
disseminated crystals or plates of hematite or 
gbthibe. The aventuiine effect is found in a num- 
ber of felspars, but is most common in oligoclase. 
Amaso7i-stone is a bright verdigris-green microcline, 
fine specimens of which come from Pike's Peak, 
Colorado. Peristeriie is a whitish adularia -like 
albite. 

FelstOlie 9 a rock-term now disused. It com- 
prised a number of locks composed chiefly of 
felspar, sometimes orthoclase, and sometimes 
plagioclase. These locks are now referred to 
quartz-porphyry and poiphyrite. 

Felt) a fabric formed without wea’sdng, by 
taking advantage of the natural tendency of the 
fibies of wool and ceitain kinds of hair to interlace 
with and cling to each other. When one of these 
fibres is examined by the micioscope, it is found 
to be minutely notched or jagged, the barbs point- 
ing to the tip of the hair. Some fibies of this kind, 
however, such as human hair and horse-hair, are 
too nearly smooth or too rigid for felting purposes. 
Among the most suitable fibies are those of the 
sheep, goat, ox, hare, rabbit, musquash, and 
beaver. Some of these are used chiefly for felt 
hats (see Hat). Felted cloth is made principally 
from wool, but less valuable substances are mixed 
with it. 

The making of felted fabrics is a very ancient 
art in some parts of Asia, and to this day the 
thick nUmUds or nammads of Persia and Turkestan 
are remarkable not only for their durability, but for 
tlieir beautiful ornamentation, produced by a felted 
inlay of coloured wools. 

The first successful mechanical process for the 
manufacture of felt was invented by Mr J. R. 
Williams, an Anieiican, in the decade 1820-30, Mi 
Wells, also an American, being associated with 
him. Williams took out a patent for the process, 
or for a modification of it, in England in 1840, and 
about this time a large factory was erected by 
some capitalists at Leeds to manufacture felt cloth 
under the patent. The company speedily attained 
great prosperity, but in the full tide of its success 
the mill was destroyed by fire, W'illiams, whose 
whole property was in the concern, which was not 
insured, soon afterwards died of grief. 

Felton, OoENELius Conway, president of Har- 
vard College, was bora in West Newbury, Mas.sa- 
chusetts, in 1807, and studied at Harvard, where, 
after filling several minor posts, lie became in 1834 
Eliot professor of Greek, and in 1860 president. 


He died 26tli February 1862. He published trans- 
lations of modern European works, and editions of 
Gieek classics ; his chief work, however, was his 
posthumous Greece, Ancient and Modern (2 vols. 
Boston, 1867), mostly made up of lectuies delivered 
before the Lowell Institute. 

Felton, John (c 1595-1628), the assassin of 
the Duke of Buckingham (q.v.). 

' Feltre (ancient Feltria), a tovTi of Northern 
Italy, 19 miles SW. of Belluno ; pop. 7000. 

iFeltre, ViTTORiNO DA, is the name by which 
a great Italian educationist (1378-1446) is known, 
though Ramholdi was his family name. Born at 
Feltre, lie lectured at Padua and Venice ,* and as 
tutor to the children of the IMarcliese Gion Francesco 
Goiizaga of Mantua, conducted a school in which 
they and other noble boys studied on a footing of 
strict equality with poor youths. He was a fore- 
runner of Pestalozzi, and his school became a model 
for imitation. Eosmiui wmte a Life of him ( 1881 ), 
and, in English, Woodward ( 1897 ). 

Felucca. See Sail. 

Feme Coverte. See Husband and Wife. 
Femern, a flat and fertile island of Sleswick- 
Holstein ; area, 70 sq. m. ; pop. 10,000. 
Femgeriehte. See Vehmgeriohte. 
Feminism. See Women’s Bights. 

Femoral Artery. See Arteries. 

Fences, in Agriculture, seive in general the 
threefold purpose of inclosing animals on jiasture- 
grounds, of protecting land from straying^ animals, 
and of affoiding shelter from cold vunds. In 
countries where wood or stones are scarce, and 
more especially where the land has been long 
settled. Hedges formed of various kinds of plants 
are common. These, when grown upon good soil, 
and when well kept and managed, give a clothed 
and picturesque appearance to the landscape. 
The hawthorn or white-thorn is the favourite 
hedge-plant in Britain. See Hedges. 

Stone walls, when well constracted, form the 
best fences. The form and mode of building 
varies with the nature and quality of the stones. 
In Aberdeenshire the walls or dykes surround- 
ing the fields are constructed of granite bouldeis 
that are found strewn over the surface of the 
country. The Silurian of the southern counties 
of Scotland supplies durable but irregularly shaped 
whiiistone, which forms a lasting hut rough fence. 

In new countries, where wood is abundant, the 
fences are all of this material. The snake-fence, 
named from its zigzag form, is made by merely lay- 
ing trees above each other, in such a manner 
that their ends overlap and cross, and require no 
additional fixing. As wood becomes more valuable, 
it is made into posts and rails. The posts are 
driven into the ground from two to three yards 
apart, and from four to five rails are nailed across, 
according to the purpose which the fence is meant 
to serve. The stoh and rafter fence is made by 
driving the posts in the ground at a distance of from 
three to four inches apart, and binding the whole by 
a rafter or rail nailed across the top. This is one 
of the strongest of wooden fences, but requires more 
material than the othei. In America split rails, 
roughly sharpened at either end, and let into wide 
openings cut into the posts, aie in common use. 

Iron or wire fencing is the form most frequently 
adopted at the present time. Vast stretches of 
waste land in Britain, as well as pastures in Aus- 
tralia, have been inclosed by means of wire-fencing. 
Strong wires are stretched on stiaining-posts firmly 
secured in the ground 200 yards apart- Inter- 
mediate or lighter posts — standards for suppoit, or 
hangers in the hollows to keep down the wires, as 
the case may be — are put in at from two to three 
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yards' distance. After the wires are fully stretched 
they are fixed to the smaller posts ; when of wood, 
by means of staples, or threaded through, when of 
iron. Barbed wire is now extensively used in 
fencing cattle, both in Britain and elsewhere. The 
only danger of serious injury from the use of barbed 
wire is when an animal runs close to and in the 
line of the fence ; a horse can thus saw the skin and 
flesh through, and lay the shouldei -joint open in* 
a few seconds Various forms of fencing can noAv 
be obtained ready made, in which the several wiies, 
at convenient distances apart, are fixed together 
by strong cross-wires welded to them, or by thin 
wooden or iron uprights. The fence is held by 
strong posts d liven into the ground at intervals 
of five or six yards. This type is easily erected, 
and maybe easily taken down and re-erected else- 
where. 

In Scotland the landlord is held bound to put the 
fences on the farm in due repair on the entiy of the 
tenant, independently of any stipulation 'in the 
lease ; whilst both in England and Scotland the 
tenant must maintain the fences and leave them, 
witli the exception of ordinary tear and wear, in 
the state in which they were given over to him. A 
tenant who erects a temporary fence (e.g. a wite- 
fence), can, unless he makes a special agreement 
to the contrary, remove the same as a temporary 
fitting, provided the giound on which it stood is 
left in the original natural condition. 

Fencilfig? may he generally described as the 
scientific handling of a swoul or bayonet in attack 
or defence, though the teim is usually limited to 
the use of the rapier. It is taught in every gym- 
nasium, and in the British army every officer on 
joining is put through a course of gymnastics 
of which it forms a part. Non-commissioned 
officers are taught at the Aldershot Gymnasium, 
and then appointed instructors throughout the 
army. 

Fencing with the rapier or foil is admitted 
to he the best exercise that can he taken. Every 
muscle of the body is brought into play hy it, and 
hand and eye are trained to act in unison. No 
description can pretend to teach it. Even an in- 
structor who is not thoroughly capable does more 
harm than good in attempting to teach fencing, 
as bad habits are acq^uired which it is most diffi- 
cult to unlearn ; and, unless every movement is 
accurately and properly made, there is no science 
and very little interest in ifcs practice. 

The foil in practice used as a substitute for 
the lapier should have a tapering blade about 32 
inches long, and square in section, with a gutta- 
percha button on the point, and a weighted pommel 
xo^ the hilt, so as to balance it properly. Masks of 
wire netting are absolutely essential to protect the 
face, and leather gloves, jackets, and aprons should 
also he worn. 

Except in Spain, where one straight cut at the 
head is allowed, the only attack with the rapier 
or foil is by thrust and longs (or lungs ) — ^ie. 
straightening the elbow so as to bring the sword 
and arm into line, and then striding forward 
about 18 inches with the right foot. The defence 
is by slight movements of sword hand, which 
cause the foAhls (upper half) of the assailant's 
blade to glide along the forts (lower half) of 
the defender’s foil, and outside it, so as to pass 
clear of his body, while his point is always kept 
towards, the front, ready to ripost (longe after 
pariying) without an instant’s delay. The proper 
positions and movements when on guards engaged^ 
longsing, parrying, advcmang, and rstrsating must 
be most carefully learned from an instructor, and 
assiduously practised, as well as the various attacks, 
A reproduction (fig. 1) of the diagram given by 
Captain Chapman in his excellent little book, Fcnl 


Practice, shows the four lines of attack and the 
nine parries usually taught. It will be sufficient 
to mention that a counter parry describes a circle 



under or over the adversary’s foil before throwing it 
off, and to add the following explanation of terms 
used in fencing. When the nails are uppermost the 
sword hand is said to he in supination, when under, 
in pron ation. The thrusts, like the parries are c^i 1 led 
quarte (or caite), tierce, <&rc. The fianconads is 
an attack made by the assailant binding his blade 
round the adversary's and longeing at his body 
under his arm. An attack may be a combination of 
any of the following movements preceding a longe : 
disengage, when swords are crossed, changing from 
one line of attack to another hy passing under the 
adversary’s sword; cut over, the same change by 
whipping over his sword; one, two, a double dis- 
engagement; double, botli blades horizontal, and 
circling round parallel to one another ; and beat, a 
side-blow of one blade on the other. If a second 
tlimst is made after longeing, and without spring- 
ing up to guard again, it is called a reprise ; and, 
if made to take advantage of a wide parry not fol- 
lowed hy a ripost, a remise. Time thrusts, like cross- 
counters in boxing, parry a thrust by a thiust. 

The system of fencing compiled by Mr Archibald 
Maclaren, of the Oxford Gymnasium, is that used 
in the British army, and differs from others in teach- 
ing only four pames— viz. quarte, tierce, seconde, 
and seniicircle. All are formed in the usual manner, 
except the last, which, hy raising the hand slightly 
and elevating the blade as high as the face, guards 
both the upper and lower openings on the inner or 
left side, canying the adversary's blade over the 
right shoulder, and leaving him completely exposed 
to the return thrust. In Spain and Italy the left 
hand is used as an auxiliary in panying, and in 
Italy is aided hy a dag^r, or a cloak. 

The Broad-sworp Exercise differs from fenc- 
ing with the foil, in that the weapon employed is 
intended to cut as well as thrust. For practice a 
stout, straight stick is used (‘single-stick’), with 
buffalo-hide or basket handle to protect the knuckles. 

The position and movements of the combatant 
are very similar to those for fencing with the foil, 
hut the position on guard, the start of a foimal 
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fight, has nails down, while in fencing the corre- 
sponding position has nails up. There aie seven 
cuts, with seven corresponding guards, and three 
thrusts, as shown on the accompanying diagram, 
which lepiesents a target placed opposite a pupil, 
with its centre in a line with the centre of his hi east. 


Out 7 



The cuts cross the whole circle through the centre 
along the thicL lines. Nos. 1, 3, and 5 are inside 
cuts, and may be directed against any part of the 
left side, and inside of the right leg ; 2, 4, and 6 
are outside cuts, attacking the right side, and light 
leg on the outside. No. 7 is a vertical out, aimed 
at the head. The dotted lines show the several 
guards. The points or thrusts are shown by the 
black dots. The ‘ parrjr ’ consists in bringing the 
wrist nearly to the right shoulder; whence, a.s 
centre, a circular sweep of the sword is made from 
left to right. 

Cavalry Sword Exercise differs from the fore- 
going, which is not suitable for horsemen. It has 
four cuts on each side, two at a mounted, and two 
at a dismounted adversary. Each cut has a corre- 
sponding point and guard. 

The Bayonet Exercise taught in the British 
army has been assimilated to Maclaren’s system 
of fencing. The guards are formed in as nearly 
as possible the same manner, except that, of 
course, the rifle is held in both hands, one at the 
grip, and one in front of the back-sight. The latter 
remains almost stationary, while the movements of 
the other foim the parries. A most eftective thrust, 
called the throw, has been introduced. When 
making it, the forward hand quits the rifle, which is 
thrown forward to the full extent of the other arm. 

As to the relative values of the sword, rapier, 
and bayonet, the first, requiring for each cut two 
motions, one up and the other down, cannot but 
be much slower in its action than either of the 
other two ; while the last, from its weight, is ex- 
hausting and clumsy. The second, on the other 
hand, has none of these objections, and in skilled 
hands is by far the most deadly weapon. 

See Captain Chapman’s Fo%l Fractice: Maclaren’s 
System of Fencing (1864); Captain A. Hutton’s Cold 
Steel (18891 ; the Manuals of Sword and Bayonet Exercise 
published by the War Office ; and Fencing, Boxing, and 
Wrestling in the ‘Badminton’ senes, by Grove, Pollock, 
Armstrong, and Pr4vo*it (1889). 

Fen Country. See Bedford Level. 

F^nelon, FRANgois de Salignac de la 
Mothe, was born August 6, 1651, in the chateau 
de F6nelon, province of P^rigord, now included in 
the department of the Dordogne, of a family which 
has given many celebrities both to the church and 
to the state in France. His education was con- 
ducted at home up to his twelfth year, when he 


was tran&fezred to Cahore, and afterwards to the 
Plessis College in Paris. In his twentieth year 
he entered the newly -founded seminary of St 
Sulpice, where he received holy orders in 1675. 
Unlike too many ecclesiastics of his own rank 
at that period, he gave his whole heart to his 
sacred calling, being for some time employed in 
the parochial duties of the parish of St Sulpice ; 
and in the year 1678 he was named director of an 
institution recently founded in Paris for the re- 
ception of female converts to the Roman Catholic 
faith. During his tenure of this office he wrote 
his first work, De V Ddiiccution des Filles ; and the 
success with which he discharged his duties towards 
the young converts led to his appointment as head 
of a mission, which, on the revocation of the Edict 
of Nantes in 1685, was sent to preach among the 
Protestant population of Saintonge and Poitou. 
In 1689 he was named by Louis XIV. to the 
highly confidential post of preceptor of his giand- 
son, the young Duke of Burgundy. In the dis- 
charge of this delicate trust he sought to impress 
on his pujzil’s mind the great principles of truth 
and justice upon w'hich the prince’s responsibilities 
are founded, and to show the hollowness and 
futility of all earthly glory, power, and happiness 
wliich do not rest upon this foundation. To tins 
wise design of the preceptor we are indebted for 
many works still pi^ular in educational use ; for 
the Fables, for the Dialogues of the Dead, for the 
History of the Ancient Philosophers, and for the 
germ at least of the TiUma^ue.'^ As an acknow- 
ledgment of these gieat merits, he was presented 
by the king in 1694 to the abbey of St Valery, 
and in the following year to the archbishopric of 
Cambrai. 

It is to this period of F6nelon’s life that the 
history’ of the unhappy controversy about Quietism 
(q.v.) belongs. Two separate schools of Quietism 
are to be distinguished. In one of these the 
common mystic principle of the absorption of 
the soul in the love and contemplation of God 
led to the conclusion that the soul, in this state 
of absorption, suffered no contamination from the 
material actions of the outer man, and that no acts 
of virtue, not even of prayer, were any longer 
lequired (see Molinos). The other school, while 
it maintained the theory of passive contemplation, 
and love, yet repudiated the dangerous and im- 
moral consequences which were deduced therefrom. 
It was exclusively the latter and less objectionable 
form of Quietism the professors of which for a 
time claimed, although not the patronage, yet at 
least the indulgent consideration of F^nelon. He 
I formed in the year 1687 the acquaintance of the 
I celebrated Madame Guyon (q.v.). Fully convinced 
I of the unfairness of much of the outcry wliich was 
raised against her, and which made her responsible 
for all the principles of the grosser Quietism of 
Molinos, his generous mind was perhaps attracted 
to her cause by the very injustice of her opponents. 
He advised her to submit her works to the judg- 
ment of Bossuet, who was then in the zenith of 
his fame, and with whom F4nelon was in the most 
friendly relations. In the condemnation of the 
book of Madame Guyon by this prelate F^nelon 
acquiesced ; but, as she made a formal submission 
to the church, he refused to join in any condemna- 
tion of herself personally. Nevertheless, when a 
commission was appointed to examine the whole 
affair, he signed their report. It was not thought 
enough to publish a condemnation of her several 
works, but Bossuet prepared a special exposition 
of the true doctrine of the church on these questions. 
To this work P^nelon refused to give his approval, 
and even composed his own JSaplicaMon des 
MaT^mes des Saints sw la Vie int^'eurem explana- 
tion and defence of certain at least of Madame 
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Criiyon's doctrines ; he cheerfully agi'eeing to the 
stipulation of the Archbishop of Paris that the 
ila dines should be kept back from publication until 
the completion of the lival treatise of Bossuet, In- 
struction sur Ics Mats dOraison. An unfortunate 
violation of this engagement, committed without the 
knoAvledge, and in the absence of Fenelon, was the 
last of a lon^ train of causes which led to the pain- 
ful and unetfifying lupture between these two gieat 
prelates. Fenelon’s book was received with much 
clamour, that of Bossuet was universally approved ; 
and in the controversy that ensued all the dis- 
leasure of the court, \vhich Fenelon had provoked 
y covert strictures in his works of fiction, was 
brought to bear against him. He was ordered to 
submit his book to the judgment of an ecclesiasti- 
cal tribunal, of which Bossuet was a member. He 
refused to accept Bossuet as judge ; and in the end 
he appealed to the judgment of the holy see. 
Bossuet piiblished a succession of pamphlets ; 
several of the bishops who had espoused ihe side 
of Bossuet issued pastorals in the same sense ; and ^ 
Fenelon defended himself vigorously against them ' 
all. 

The last blow against the ancient friendship 
of the great rivals was struck hy Bossuet in his 
celebrated Itelation siu' Ic QuiUisme. Fenelon was 
wounded to the heart ; hut his most masteily 
defence was written, piinted, and published within 
little more than a fortnight from the appearance 
of Bossuet’s Bclation, Fioin this point the con- 
troversy assumed a moio peisonal and therefore a 
more acriinonions character ; and it was maintained 
on both sides till the long-delayed decision of the 
pope hi ought it to a close, March 12, 1699, by a 
brief, in the usual form, condemning the Mojcinics 
des Saints, and marking with especial censure 
twenty-three propositions extracted from it. The 
conduct of F6nolon under this blow constitutes, in 
the eyes of his fellow-churchmen, one of his highest 
titles to glory. He not only accepted, without hesi- 
tation, the decision of Home, but he took the very 
earliest occasion to publish from his own pulpit the 
brief of his condemnation. The jealousy with which 
the political principles of Fenelon were already 
regarded was heightened about this time into 
open hostility by the appearance of his Td^maqm 
(see Telemachtjs), printed from a copy surrepti- 
tiously obtained by his servant, which the king 
regarded as but a masked satire upon his own court, 
Louis’s anger knew no bounds. Fenelon 'was strictly 
restrained within his diocese; and measiues were 
taken to give the condemnation of his book every 
character of publicity. From this date Fenelon 
lived exclusively for his flock. He founded at 
Cambrai a seminary for his archdiocese, which he 
made his owm especial charge. He was assiduous 
in preaching and in the discharge of the other 
duties of his office; and the fame of his benevo- 
lence, charity, and enlightened liberality is attested 
by the order issued by the Allies in the campaign 
01 1709 to spare the palace and the stores of the 
Archbishop of Cambrai. The only later contro- 
versy in which he appears is the revival of the 
Jansenistic dispute, in which Fdnelon engaged 
earnestly on the side of orthodoxy. He died 
January^ 7, 1715, and was buried in his cathedral of 
Cambrai (q.v.). 

The works of Fenelon are very voluminous, and 
embrace every variety of subjects— theology, phUo- 
eophy, history, literature ancieat and modern, and 
oratory, especially the eloquence of the pulpit. 
His con*espondence is very extensive and most 
interesting. Of his mature discourses two only 
have reached us in a finished state. They are of 
the very highest order of sacred eloquence- His 
work on the temporal power of the medieval popes 
presents that doctrine in its most amiable form ; 


and even his spiritual wiitings are not unfrequeutlv 
read by Christians of all denominations. ^ 

See Baiisset’s edition of the Works (22 vols. 1821-24) 
also the Abbe Gosselin’s ( 10 vols. 1848-52 ), to whicii is 
prefixed Baussefc’s Sistoire de JFinelon (1808; new ed 
1862); Mme. Buclaux, The French Ideal (1911); Paul 
Janet’s Fenelon (1892; trans. 1913); uncritical Lives 
by Mrs Lear (1876) and E. K Sanders (1901); and 
the Life by Viscount St Gyres ( 1901 ). Douen, in 
toUrance de Finelon (1872), endeavoured to establisU 
by documents that both in his management of the in- 
stitute for the converts and in his measures in Poitou 
Fenelon frankly accepted the policy of persecution^ 
and was guilty of inexcusable severity and even 
ciuelty. 

Feuestclla, or Fenestrella, a genus of 
Polyzoa, lesembliiig the recent ‘lace coial,’ veiy 
common in Palceozoic rocks, from the Lower 
Siliiriaii to the Permian. 

FemaiiS9 or Fenian Society, was a popular 
name for the Irish Republican Brotherhood, a poli- 
tical association of Irish or Irish- Americans foi tlie 
overthrow of tlie Biitish authority in li eland, and 
the establishment of a republic. The words Ficaui, 
FuniJia aie used of the ancient Iiish militia of the 
kings Conn of the Hundred Battles, his son Art, 
his son Corinac MacArt ('who began to reign at 
Tara in 213 or in 227 A.D.), and Cormac’s son Cairbie, 
who in the battle of Gahhra destroyed the power ol 
the militia, now mutinous and inclined to side with 
Connaught against the high-kings of Ireland. Dr 
Douglas Hyde, in his Literary^ Ristory of Ireland 
(1899), calls the tales illustrating the enmity that 
arose between the high-kings and their militia the 
‘Fenian Cycle’ of romances; it might also he called 
the Ossianic cycle, since Ossian is said to have 
written many of these tales* The word Fenian 
has, however, nothing to do with the name of 
Finn Mac Cdm hail, though by ‘ Finnian ’ Mooie no 
doubt meant ‘ followers of Finn MacCool. ’ In the 
earlier English translations of Keating’s Irish 
history the word is not used, hut ‘Irish militia.’ 
Miss Biooke, translating some Ossianic fiagments, 
is the first to use the English form Fenian (1796). 
John O’Mahony, brilliant Irish scholar and heatl- 
centre of the I.R.B., christened the ‘men of ’68’ 
Fenians. The I.R.B. — of which the Clan-iia- 
Gael was the Amei icaii branch — was in Ireland the 
mainspring of Home Rule, the Land League, and 
Nationalism. 

The modern Fenian movement adopting the 
name of this ancient military association had its 
fii-st seat in America, where the Irish population 
had largely increased since the famine of 1846-47. 
Many of the emigrants being driven from their 
homes by arbitrary ejectment, or from inability to 
pay rent, carried with them a sense of wrong; 
others had been sympathisers if not participatoi'S 
in the insurrection of 1848 ; and almost all were 
deeply imbued with general political and social 
discontent. The most openly active seat of the 
organisation was in the western states, especially 
Chicago ; but the movement was directed from 
New York, and possessed ramifications in almost 
every city of the Union. It was conducted by a 
senate, and consisted of ‘ circles,’ each directed by 
a centre. The duty of the centres was to enrol 
members, who bound themselves, generally by 
oath, ‘to he faithful to the Irish Republic as at 
present virtually established;’ to instruct and 
practise them in military exercises ; to raise funds 
for the purposes of the association, especially for the 
purchase of arms and munitions of war; and to 
extend the organisation by every means at their 
disposal. Agents were sent into Ireland, and to 
the chief seats of the Irish population in England ; 
and, opportunely, the termination of the civil war 
in America set free a large number of men with 
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military training and experience. In this, unlike j 
alino'st'all siiuilar movements, pains had been taken 
to exclude tlie Catholic clergy, whom the Fenian ' 
eonfedeitition liad from the first been steadily 
resisted, from all knowledge of its character and 
objects, as well as of the names or number of its 
members in the several localities. 

Bv degrees the movement acquired solidity, and 
the Bi itlsli government ascertained that Fenianism, 
however coirupt in some of its sources, and however 
wild and extravagant in its aims, was nevertheless 
a reality with ^vhicll it had become necessary to 
grapple. The Habeas Corpus Act liaving l»een 
summarily suspended, all tlie known leadei-s in 
Dublin and in the provincial districts of Ireland 
(most of them Irish- Americans ) were at once placed 
under arrest. The ‘ Head Centro,’ James Stei>hens, 
was one of those arrested. The eliief journal of the 
conspiracy, The Insh People, edited by OTlonovan , 
Hossa, was suppressed and seized ; additional tioop‘- ' 
were moved into Ireland, and other measures of i 
Tcpiession were vigorously earned out. Many of 
the prisoners, convicted of treason, were sentencetl > 
to penal servitude. By these energetic measmes i 
public tranquillity was "maintained m Ireland, bat 
the embers of discontent continued to smoulder 
among the poorer peasantry and the vv'orking popu- 
lation of the towns; and a certain prestige was 
given to the fallen cause by Stephens* escape from 
prison. His return and that of other exiles to 
America renewed the agitation in that country. 
In the early summer of 186d a raid was attempted 
into Canada, which proved an utter failure ; and it 
was followed in the spring of 1867 by an utterly 
abortive attempt at insurrection at home, beginning 
with the seizure of the castle and militaiy stores 
at Chester. The attempt was defeated "by tlie 
treachery of one of the conspirators. A partial 
insurrection, however, took phice in the county of 
Keiry; and a few weeks later a more extensive 
movement was attempted in the counties of Dublin, 
Louth, Tipperary, Limerick, and Cork. But mo.st 
of the parties dispersed or were made prisoners alter 
a single night’s campaign. The rest betook them- 
selves to the mountains, and after a few <iays of 
exposure and hardship were either captured or 
dispersed. The leaders were tried at a special 
commission held in the spring of the year 1867, 
some being convicted, but none executed ; and tran- 
quillity for a time seemed to be restored in Ireland. 
In September 1867 an attack was made, in open 
day, on a police-van in Manchester ; the officer in 
charge was killed, and the prisoners, who were 
suspected Fenians, were released. A few weeks 
later a still more daring attempt was made to 
blow down Clerkenwell Prison wall, with the same 
object. 

In 1871 the United States government frastrated 
another Fenian raid on Canada by the apprehension 
of its leaders and the seizure oi its arms. Later 
developments of the Fenian spirit appeared ( 1888- 
85) in the Skirmishing Fund, raised to promote tlie 
free use of dynamite for the destruction of English 
public buildings and English commerce, an<l in the 
extreme party of the Gkm-mt-Gael ; and some of 
the * iuvincibles * who were to ‘make history* by 
removing tyrants, as in the Phmnix Park assassina- 
tion (1882), had been Fenians, Some also of those 
who were leaders in the Home Kule and Land 
Iieague agitations had formerly been membem of 
the Irish Republican Brotherhoo<k 

See the history of iRKLAirn in this work ; J. Bnther- 
ford’s FenUm Conspime^ (1877); J. 0’ljeitty*s PecoUeo 
Hons of Feniam and Fmianim: (1896). 

Fennec ( Canis cerdo, fanmlints, ehama ), little 
African foxes, of elegant habit and active, courage- 
ous disposition. The ears are remarkably large. 
Fennecs are found apparently throughout Africa, 


and are sometimes hunted. In diet they show an 
interesting though not unique fondness for sw^eet 
vegetable fotub such a.s dates, (^uite distinct is 
the decidedly larger African Fox (Olorgou larga- 
hth). hee Fox. 

Feimel KFaninthini), a genus of iimbellifeious 
plants, allied to Dill (q.v'. 1, but distinguished by 
the cylindrical strongly- ribbed fruit. The ilow'ei-s 
are yellow. All the species aie aromatic, and hav’e 
much-div'ided leaves with thread -like segments. 
The best known is the Common Fennel {h\ vuP 
gave), a native of the south cJ Euro])e and of some 
parts of England. It is a bienniab 8 or 4 feet 
nigh, and is cultivated in gaulens, ehi<dly for the 
sake of its leaves, which aie boiUMl, and served up 
with mackerel, with salmon, and ocM‘a->ionaily with 
other kinds of fish, or are emplovetl to form a 
sauce for them. — Sweet Fennel, Itidian Fennel, or 
Cretan Fennel (F. duhr)^ is a plant of much 
humbler giovvth, an annual, much cultivated in 
the south of Europe, but too tender foi the climate 
of Britain. The 
greatly dilated 
l»ases ol the 
petioles aie less 
aromatic than 
those of Common 
Fennel, and vvlieu 
blanchetl form a 
very agreeable 
salatl and potherb. 

The fi-uit (seed ) is 
longer and paler 
than that of Com- 
luon Fennel, has 
a more agreeable 
odour juid flavour, 
is a favourite aro- 
matic condiment 
of the Italians, 
and is used in 
medicine as a 
carminative and 
aromatic stimii- 
1 a n t. Oil of ‘ 

Fennel, an aro- 
matic, stimulant, 
and cariiiiiuitive Fennel (FtratV-f boa raf/yctre): 

essential oil, is ft, ati.mcr. 

alrtO made from 

it. — Cape Fennel (F. mpense), found in the in- 
terior of the Cape of Good Hope, has a thick, 
aromatic, esculent root. —The Pannmhooree of 
India (F. patunoriuin) is a species cultivated for 
its sweet, warm, ami aromatic fruit, whieli is much 
used as a canninative, and in curries. —The (riant 
Fennel of the south of Europe is a plant of a 
ditferent genus (Ferula), and abounds in a fetid 
juice ; it IS imleed closely allied to a.MU*u*tida. It 
forms a favourite food of {>uftai(»es in Apulia, where 
it particularly abounds. The dry, dead stem is 
full of a white pith, wliieh is used in Sicily as 
tinder. 

Fens# See Bedfokd LEtnEL. 

Feiliiiarrcek {Trlgandla), a genus of Legumin- 
oste, allied to clover and melilot. The Common 
Fenugreek (T. feenum Gmrum) is a native of the 
houth of Europe, and of some parts of Asia ; it is 
much cultivated in India as a fodder-plant, and 
derives its name since classic times {Fcemim 
Grmeum, ‘ Greek hay,' of which the Iilnglish nmne 
is a corruption ) from its use as fodder in Greece^ 
On account of its strong smell it must, Iiowever, 
be mixed with other plants. The seeds also have 
a strong, peculiar smell, an<l an oily, bitter taste ; 
tlie flour ma<ie from them is u«ea for emollient 
poultices, but only in veterinauiy pracMca The 
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seeds of Fenugreek weie formerly held in great 
esteem in medicine, and are still largely consumed 
hy women in the East, especially in Egypt. An 
Indian species (T. incisum) is used as fodder, and 
the legumes of another {T. esmlenta) are esteemed 
as food. 

Fen^vick, Sir John, was bom about 1645, and, 
after serving in the army, in 1688 entered parlia- 
ment as Tory member for Northumberland. He 
afterwards entered ardently into the conspiracy 
kno’sm as the Assassination Plot ( see Assassina- 
tion), and in 1696, being committed to the Tower, 
made an artful confession involving several Whig 
leaders in the Jacobite intrigues. Since the only 
witness against him had been spirited out of the 
country, tlie Whig party, furious at these charges, 
secured the passing of a bill of attainder against 
Fenwick, under which he was beheaded, 28th 
January 1697. 

Feodosia, or Theodosia. See Kaffa. 

FeofiTlftient {i»f endure), the oldest and for a 
long period the only method for the conveyance of 
laud known in England. Feoffment consisted in the 
formal conveyance of the land from the feoffor to 
the feoffee, the former stating distinctly the measure 
of the estate confen-ed, whether it was in Fee 
{ q. V. ), in tail, or for life. Where no mention of the 
duration of the estate was made, the gift was pre- 
sumed to be for life. This conveyance of the land, 
in order to be complete, required to be accompanied 
by Livery of Seisin, which was of two kinds — viz. 
in deed and in law. In the former case, the parties 
being actually upon the land, the feoffor, by 
delivery of a twig or a turf, testified his conveyance 
of the land. In livery in law, the parties being in 
sight of the land, the feoffor referring to the land 
gave possession to the feoffee ‘in name of seisin.^ 
Tliis mode of feoffment was ineffectual unless the 
feoffee entered into possession during the life of 
the feoffor. Livery in deed might be effected by 
attorney ; but livery in law only by the parties 
themselves. When the practice of embodying the 
transaction in a deed was introduced it became 
customary, but not essential, to indorse on the 
deed the fact that livery of seisin had been made. 
By the statute of Frauds, passed in 1678, it was 
declared that no estate created by lively of seisin, 
unless accompanied by wilting, signed by the 
party or his agent, should be of any effect, except 
as an estate at will. A feoffment is now void un- 
less accompanied by deed. The law formerly gave 
so great an effect to a feoffment that a party could 
in some ca^es convey a greater estate than he had ; 
the parties wronged by his act being disseised of 
their estates unless they could recover them by 
entry on the land or hy action. But a feoffment 
now has no tortious operation. Feoffment was 
the form adopted for conveying the legal estate 
in land to trustees or ‘ feoffees to uses’ (see Uses). 
It must be observed that the practice of feoff- 
ment above described, which has existed in Eng- 
land from time immemoiial, differed materially 
from the old form of investiture in use in strictly 
feudal times, and from that which still prevails 
in Scotland. In England the transaction was 
simply a conveyance by the actual holder of the 
land^ to a new tenant, testitied by certain cere- 
monies, but re<iuiring no confirmation by the lord 
to complete ii In Scotland no transfer of herit- 
age is complete without the fonnal confirmation 
of the superior ; acceptance by the supenor, and 
the performance of the pecuniary services at- 
tendant on that acceptance, are still preserved. 
See the ax-ticles Infeftment and Feudal 
System. 

Ferfe Naturae * of a wild nature is the 
term given by Roman law to those which 


are wild or not domesticated, including game 
animals — deer, hares, pheasants, &c. See Game- 
laws. 

Ferdausi. See Firdausi. 

Ferdinand the Catholic, V. of Castile, li 
of Aragon and Sicily, and III. of Naples, was bora 
at Sos in Aiagon, 10th March 1452, the son of John 
II. of Navarre and Aragon. By his father he was 
formally associated in the government of Aragon 
in 1466, and appointed king of Sicily in 1468 f ii^ 
1469 he married, at Valladolid, Isabella, sister of 
Henry IV. of Castile. On Henry’s death in 1474 
most of the nobles refused to acknowledge the 
legitimacy of his daughter Juana (‘La Beltra- 
neja’), and proclaimed Isabella and her husband 
Ferdinand joint-sovereigns, who, in 1479. emeiged 
victorious from the civil war that ensued. In tl’iat 
year also Ferdinand became king of Ai-agon on 
the death of his father, and the two kingdoms of 
Aragon and Castile were united in the persons of 
Ferdinand and Isabella ; the latter, however, as 
long as she lived, maintained control and authority 
in Castilian affaii*s. The reign that followed is one 
of the greatest in the history of Spain, which was 
in a few years advanced to the fiist rank among 
the nations by the military, administrative, and 
diplomatic skill of its sovereigns, and of the dis- 
tinguished body of ministers and generals tlrat 
surrounded them. 

Ferdinand’s political talents found plenty of 
scope in the distracted condition of affairs which 
met him on his accession— the kingdom split 
into factions, feuds raging between the great 
houses, and robbeiy and outrage rife in eveiy 
quarter of the country. The effectual suppres- 
sion of the banditti he accomplished by reor- 

f anising the santa hermandad, or ‘holy brother- 
ood,’ a kind of militia-police, composed of the 
citizens and the country-people. Moreover, a 
principal aim of Ferdinand and Isabella was to 
break the power of the feudal aristocracy, and 
good use was made of the hermcmdad in carrying 
out this design. The establishment of the Inquisi- 
tion in 1478-80, although primarily and mainly 
intended to further ‘ religious ’ ends, likewise helped 
to lessen the nobles’ inliuence ; and Ferdinand also 
strengthened his power by vesting in himself and 
his successors the grand-mastership of the militaiy 
orders of Calatrava, Alcantara, and Santiago. In 
all his schemes he was ably seconded by his queen 
and hy the celebrated Cardinal Ximenes. 

The yeai 1492 was the most brilliant in his reign. 
It opened with the fall of Granada, which marked 
the end of the long struggle with the Moors ; and 
in August Columbus set sail from Palos. Although 
the free exercise of their religion was guaranteed 
to the Moors, an edict for the expulsion of the 
Jews from the conquered kingdom was immediately 
signed; and, a few years after, the privileges 
secured to the Moors were treacherously with- 
drawn, baptism or exile being offered as alterna- 
tives. By these two bai^barous and unwise acts 
the most industrious and civilised inhabitants of 
the Peninsula were driven from it. The discovery 
of America, however, for a time gave Spain almost 
unchallenged supremacy along both shores of the 
Atlantic, and Ferdinand turned his attention to 
European affau's. From France he recovered by 
treaty the counties of Rousillon and Cerdagne 
(now the Pyr^n^es Orientales), which his father 
had mortgaged to Louis XI.,* in 1496 he formed 
the Holy League, with the pope, the emperor, and 
the states of Milan and Venice (Henry VII. of 
England was persuaded to enter the league nearly 
I sixteen months later), under which Gonsalvo de 
I Cordova drove the French out of Naples ; and ia 
I 1500-1 the Frendi king was induced to join him in 



FEEDINAND 


609 


the conquest and partition of Naples, only to be 
oveneached by the Catholic king, and conij^elled 
to yield up the kingdom to him entirely three years 
later. 

In 1504 Isabella died, and Ferdinand at once 
had his insane daughter Juana proclaimed queen 
of Castile, and himself regent; but Juana’s hus- 
band, the Archduke Philip of Austria, threaten- 
ing an appeal to arms, the king threw up the 
regency, and in 1505 married Germaine de Toix, 
a niece of Louis XII. of France. Pliilip died in 
September 1506, only three months after his land- 
ing in Castile ; whereupon Ferdinand resumed the 
administration, which he retained till his death, 
although his position was greatly changed after 
Isabella’s death, and he was compelled to reverse all 
his former policy — make an alliance with France, 
and buy off French claims on Naples— I>esides 
being frequently in great straits for money, so that 
he was for some time unable to send tlie second 
portion of the do\vry required to secure the 
marriage of his daughter Catharine vith Henry, 
Piince of Wales. Nevertheless, he took part in 
the famous league of Cambiai formed against 
Venice in 1508, conquered Oran in Africa in 1509, 
and in 1512 seized a favourable opportunity to 
make himself master of the long-coveted kingdom 
of Navarre — thus becoming monarch of Spain from 
the Pyrenees to the Bock of Gibraltar. He died 
at Madrigalejo, 23d January 1516, and was suc- 
ceeded by his grandson, best known in liistory as 
the Emperor Charles V. Ferdinand’s ability, both 
as a general and as a statesman, has been variously 
estimated ; but at least his skill and shrewdness 
as a negotiator were unsurpassed in an age of 
cunning and unscrupulous diplomatists. A charac- 
teristic anecdote relates that, on heaiing of a com- 

E laint made by Louis XII. that he had cheated 
im once, he promptly answered : ‘ He lie<l, the 
drunkard ! I cheated him three times.’ Yet to 
Ferdinand and Isabella Spain owes her unity and 
greatness as a nation, and under them the founda- 
tions were laid of the unrivalled and imperial 
inliuence which, in the brilliant reign of their 
successor, she exercised over Eui'ope. See Pres- 
cott’s Histonj of the Iteign of Ferdinand and Isa- 
hella (3 voW Boston, 1838). 

Ferdinand 1«9 German emperor from 1556 
to 1564, was born at Alcala in Spain in 1503. He 
was the son of Philip I., and brother of Charles V., 
whom he succeeded in the empire in 1556, having 
been previously elected king of the Komans (1531). 
Already, in 1521, Ferdinand had married Anna, 
daughter of Ladislaus, king of Bohemia and 
Hungary ; and wlien her brother Louis fell in 1526 
in battle with the Turks, leaving no issue, he 
claimed the crown in right of his wife. This 
involved him in a long and bloody struggle with 
a rival, John Zdpolya, who laid claim to Hungaiy, 
and Avho, as well as his son Sigismund, was sup- 
ported by Soliman, sultan of the Turks. Ferdinand 
at last gained the upper hand, bought off the Turks 
by a yearly tribute, and finally secured Hungary 
and Bohemia to the House of Austria. When he 
was elected emperor the concessions he had made 
to the Protestants caused the pope, Paul IV., to 
refuse to acknowledge him. That ^pe dying, his 
successor, Pius IV., was more complaisant; but 
the electors resolved that for the future the consent 
of the pope should not be asked; and this was 
carried out. Ferdinand made several attempts to 
reconcile his Protestant and Catholic subjects, and 
urged, though fruitlessly, the reformation of abuses 
on the Council of Trent. He died in 1564, leaving 
the reputation of a prudent and enlightened ruler, 
and was succeeded by his son Maximilian IL See 
Bucholtz, Geschichte der Megierung Ferdimnds L 
(9 vok. Vienna, 1831-38). 

m 


Ferdinaud II*, German emperor from 1619 
to 1637, was born at Gratz, 9th July 1578. He was 

f andson of Ferdinand I., his father being’ Charles, 
rchduke of Carintliia and Styria, the younger 
brother of Maximilian. His mother, Maria of 
Bavaria, early inspired him with hatred against the 
Protestants, and he w'as educated by the Jesuits at 
Ingolstadt, along with Maximilian of Bavaria. ^ It 
is said that at Loretto he took a solemn oath before 
the altar of the Mother of God to reinstate Catho- 
licism as the sole religion of hi^ dominions at any 
cost. As soon as he succeeded to the government 
of hi^ own duchy of St\uia, he set about putting 
down Protestantism by "force. He attempted the 
same in Bohemia and Hungary, of which countries 
he had been elected king during the lifetime of his 
cousin, the childless emperor IVlatthias ; but though 
at first unsucce.ssfttl, and even in danger of losing 
his dominions, he ultimately managed, wuth the 
aid of the Catholic League and of the Elector John 
George I. of Saxony, to subdue them. Bohemia 
lost all its privileges, and by merciless hanging, con- 
fiscation of property, and llie banishment of innum- 
erable families, was i educed to obedience, while 
by the introduction of the Jesuits, and rigorous per- 
secution of Protestants, he re-established Catholi- 
cism. His measures were less entirely successful in 
Hungary. Meanwdiile Ferdinand had been elected 
emperor of Germany (1619). The war that had 
already beeu begun w^as now transferred to a 
wider area, and took the character of a religious 
war — the famous * Thirty Yearn’ W ar ’ ( q. v. ). The 
two imperial generals, Tilly and Wallenstein, 
were opposed by a confederacy of the Protestant 
states of Lower Saxony, with Christian IV. of 
Denmark at their head; but the confederates 
were defeated by Tilly at the battle of Lutter, in 
Brunswick, and forced to conclude peace at Lubeck 
in 1629. Confident in the ascenaency which he 
bad acquired, Ferdinand in the same year issued 
au edict of restitution for the whole of Germany, 
taking away from the Protestants nearly all the 
rights they had acquired by a century of struggles ; 
and the troops of Wallenstein and of the League 
were immediately set to work to carry out this edict 
in several places. But his further success wsns soon 
ariested by the dismissal of V'allenstein, on which 
the diet of tiie empire at Katishon had insisted, 
by the opposition of Richelieu, and by the 
arrival upon the troubled scene of the great Pro- 
testant hero, Gustavus Adolphus of Sweden. After 
the murder of Wallenstein, at which the jealous 
Ferdinand connived to his eternal disgrace, the 
imperial commander, Gallas, by the victory of 
Nordlingen (1634) detached Saxony from the 
Swedish alliance; but the ability of the Swetlish 
generals, for whom Austria had none that were a 
match, and the open part that France now took in 
the contest, brought back the balance of victorv’ so 
far to the Protestant arms, tliat ere the wmtcmed 
Ferdinand died, February 15, 1637, he bad lost all 
hope of ever attaining the object he had pursued 
•with such unreasoning and relentless constancy. 
His reign is one of the most disastrous in liistory ; 
for Germany owes him nothing but bloodhbed, 
misery, and desolation. See Hurter, GeschtHte 
Ferdinands I L (11 voK Schaffh. 1850-^). 

F^rdiliaud lll*^ German emperor trom 1637 
to 1657, was the son of Ferdinand XI., and was 
bom at Gratz, 11th July 1608. He was not so 
much under Jesuitical and Spanish inlluences as 
his father. Having accompanied tlie armies in 
their campaigns after the death of Wallenstein, he 
had witnessed the miseries of war, and was inelined 
for peace; but the confficting interests of the 
individual l)elligerentH hindered any unity of view, 
and made it necessary to proceed with the atraggle* 
Thus w'as this miserable w'ar protracted, ever 
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-extending in circuit, and increasing in devastation 
from the growing licentiousness of the soldiery. 
At last, in 1643, a congi*ess met at Miinster to 
arrange terms of peace, which was concluded in 
1648, and is known as the Peace of Westphalia. ^ At 
the diet of the empire (1653-54), the last presided 
over by an emperor in person, Ferdinand effected 
important alterations in the administration of 
justice. He died 2d April 1637, shortly after con- 
cluding an alliance with Poland against Sweden, 
and was succeeded in the German empire by his 
son Leopold I- 

Terdiuand 1*9 emperor of Austiia from 1835 
to 1848, was bom at Vienna, 19th April 1793, 
and died at Prague, 29th June 1875. See Austria. 

Ferdinand 1*9 king of the Two Sicilies, was the 
third son of Charles III. of Spain, and was bom 
12th January 1751. When his father ascended the 
Spanish throne in 1759 Ferdinand, though a minor, 
succeeded him on the Neapolitan throne, under 
a regency, as Ferdinand IV, After his marriage, 
in 1768, with Maria Caroline, daughter of the 
Empress Maria Theresa, he fell completely under ' 
her influence, and lost all his fonner popularity. 
The queen and her favourite minister Acton ( _q,v.) 
mled the kingdom. Ferdinand mined the coalition 
of England and Austria against France in 1793, and 
in 1798 occimied Home, but soon fled panic-stricken 
before the French to Sicily on board Nelson’s fleet. 
The French thereupon entered Naples, and set up 
the short-lived Parthenopean Republic, but were 
soon obliged to abandon the city and make room 
for the return of Ferdinand, who contrived to 
establish his power under the shadow of Nelson’s 
ships. At length, however, in 1801 Ferdinand was 
forced to enter into a treaty with the First Consul. 
A subsequent violation of this treaty compelled 
him in 1806 again to take refuge in Sicily, under the 
protection of me English. A French army marched 
into Naples, and took possession of the kingdom, 
which Napoleon bestowed fimt on his brother 
Joseph, and afterwards on Murat. Ferdinand w^as 
reinstated by the Congress of Vienna, and entered 
Naples, after Murat’s flight, in June 1815, and in 
the December of next year united his two states 
into one, and assumed the title of king of the Two 
Sicilies. His queen had already died in 1814, He 
had sworn before his recall to grant a constitution, 
and a popular movement in 1820 compelled him 
to renew Ms pledge, but w^ith the help of an 
Austrian army the year after he shamefully broke 
his word and established a rigorous reign of despot- 
ism. He died January 4, 1825, and was succeeded 
by his son Francis I. (died 1830). See Cordy Jeaf- 
freson, The Queen of Naples and Lord Nelsim 
(1889) ; Giglioli, Naples in 1799 ( 1903). 

FerdiBand king of the Two Sicilies, grand- 

son of the preceding, son of Francis I. by his 
second wife, Isabella Maria of Spain, was bom at 
Palermo, 12th January 1810. He succeeded his 
father iu 1830, and after a brief period of promise 
soon showed himself as corrupt and worthless a 
king as his predecessors. His first wife, a daughter 
of Victor Emmanuel I., dying in 1836, he 
married Maria Theresa, daugliter of the Arch- 
duke Charles of Austria, and consequently gave 
himself more and more up to Austrian counsels, 
which saw danger for the whole peninsula in liberal 
me^ures. Henceforward Naples became the scene 
•of ince^tot conspiracy, insurrection, bloodshed, 
and political prosecatlons. Ferdinand yielded to 
the storm oE 1848, and granted a constitution to 
both parts of his doniM<ms, but the Sicilians mis- 
trust^, and with immh the king’s pledges, and 
declared that he and his landiy had jtorfeued the 
Sicilian crown, Feirdinan4 followed the constitu- 
4aon so fax as to call the promised national parlia- 


ment together, but quickly dismissed it, impatient 
of any interference with his authority. He suMued 
the revolt in Sicily by the inhuman bombardment 
of its chief cities that earned him the epithet of 
‘ Bomba,’ which will live in history to his eternal 
dishonour. He now completely set aside the new 
constitution, while all who had taken any part in 
state reforms were subjected to those cmel peise- 
cutions which the Letters of Mr Gladstone in 1851 
held up to the execration of the world. Bomba 
died 22d May 1859, and was succeeded by Ms son 
Fiaiicis II. (1836-94), the weak and cowardly 
‘Boinbirio,’ whose reign of cruelty quickly fell 
before the victorious enthusiasm of* Garibaldi and 
the triumphant progress of Italian unity. See 
Nisco, Ferdinando II. (Naples 1884). 

Ferdinand III., Grand-duke of Tuscany, and 
Archduke of Austria, was born at Florence, Cth 
May 1769. On his father’s succeeding his own 
brother on the imperial throne in 1790, he succeeded 
to the government of Tuscany. Here he inaugur- 
ated many judicial, economical, and legislative 
reforms ; encouraged commerce, founded hospitals, 
and opened up good roads through the state. A 
lover of peaceful progress, he remained strictly 
neutral in the first coalition against France, and 
was the first sovereign in Europe to recognise and 
treat diplomatically with the French Republic in 
1792. Next year the combined menaces of Russia 
and England constrained him to relinquish his 
neutral policy and become a passive member of the 
coalition formed against France, but on the French 
occupation of Piedmont in 1795 he speedily re- 
sumed friendly relations with France. In 1797, 
in order to save his states from annexation to the 
Cisalpine Republic, Ferdinand concluded a treaty 
with Bonaparte on most unfavourable terms, under- 
taking to pay a war-levy to France, and to transfer 
to the Museum of Paris some of the chief master- 
pieces of the Florentine galleries, among them the 
‘Venus de’ Medici.’ The continued intrigues of 
Fiance in Ms states drove him into an Austrian 
alliance, which furnished Bonaparte with a pretext 
for declaring war simultaneously against Austria 
and Tuscany, and in 1801, at the peace of Lun6- 
vUle, Ferdinand was forced to renounce all claim 
on Tuscany. The peace of Paris, however, rein- 
stated him in Tuscany in 1814, and even restored 
his art-tieasures. He died 17th June 1824. 
Ferdusi. See Firdausi. 

FerentiliO, a town of Italy, 55 miles by rail 
SE. of Rome. Portions of its ancient limestone 
walls are in the cyclopean style. Pop. 10,000. 

Ferghana, a province in the SE. of Russian 
Turkestan, adjoining Eastern Turkestan, was 
formed in 1876 out of the khanate of Khokand 
(q.v.); area, 55,000 sq. m. In the N. are the 
Ferghana and Tchatkal ranges (part of the Tian- 
Shan); in the middle the loftj Alai Mountains 
and plateau and the Trans- Alax Mountains, with 
Kanftnann Peak (over 25,000 ft.); in the S. the 
Pamir (q.v.) covem 20,000 sq. m. The Syr-Dana 
traverses northern Ferghana, now the great cotton 
region of Russian Turkestan, and by irrigation 
canals fertilises a plain of some 13,000 sm m. The 
population exceeds 2,000,000, more than half being 
Sarts, one-fourth Uzbeks, the rest Kirghiz, Tajiks, 
&c., and a few Russians and Jews. The chief 
towns are the capital Skobelef or New Marghilan 
(pop. 16,000), Khokand (105,000), Old Marghilan ; 
Namangan and Andijan (Transcaspian railway 
termini) ; and Osh (50,000). See Turkestan. 

Fergason, Adam, a Scottish philosopher and 
historian, was horn 20tli June 1723 at Lo^erait, in 
Perthshire, of which parish Mr father was minister. 
He studied at the universities of St Andrews 
and Edinburgh, and was appointed in 1745 for his 
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kiiowled^^e of C4aelic cliaplain to the famous Black 
Watch, in which capacity he was present at the 
battle of Fontenoy, and is said to have cliar^^ed the 
enemy sword in hand among the foremost. In 
1757 he succeeded David Hume as keeper of the 
Advocares Lihrai-y in Edinhurgh, and was next 
ap[)ointed professor in the Edinburgh rniversity, 
liist of Natural Philosophy ( 1759 ), and subsequently 
{17()4)of Moial Philosopliy—a subject much more 
to his mind. While holding this otiice he accom- 
panied the young Earl of Chesterfield (1774) on his 
travels on the Continent, and acted as secretary to 
the conimihsion sent out hy Lord North to try to 
arrange the disputes between the North American 
colonies and the mother-country (1778-79). The 
state of his health compelled him in 1785 to resign 
his professorhliip, in which he was succeeded by 
Dugald Stewart, who had previously been his 
deputy ; but he was appointed to Diigahl Stewart's 
own cliair of Mathematics, and allowed to discharge 
its duties through Playfair. He next travelled on 
the Continent, and after his return lived a while at 
Neidpatli Castle in Tweeddale, then farmed fourteen 
years at Hallyards in the vicinity. His last yeais 
he spent at St Andrews, wliere he died" 2*2d 
February 1816. Fei*guson gave up at fifty the con- 
vivialities of his time, and reaped the benefit in 
the unusual health and mental vigour he enjoyed 
to the last, Scott and Loid Comcbum have left 
graphic descriptions of the fine old man that reveal 
a love for his own virtues no less than mere 
admiration for a monument of the past. It was 
in his house that the boy Scott had his one 
memorable glimpse of Burns. Ferguson’s writings 
are his JSssai/ on Civil Society (1766), Inatitutes of 
Moral Philosophy (1772), Iiistory of the Progress 
and Termination of the Roman RepxMic ( 1782), 
and Principles of Moral and Political Science 
(1792). His History of the Roman Republic was 
long a standard authority on its subject, was 
translated into both Frencll and CJerman, and was 
recommended by Carlyle in his rectorial address at 
Edinburgh as ‘particularly well worth reading.’ 
See Memoir hy John Small (1864). 

Ferguson^ James, a self-taught Scottish as- 
tronomer, was born near liothiemay, in Baufi- 
shire, 25th April 1710. His father being a poor 
day-labourer, he enjoyed only three months of 
instruction at school, and his subsequent acquire- 
ments were the result of his own insatiable tliirst 
for knowledge. His natural bent was chiefly 
towards practical mechanics and astronomy; and 
while keeping sheep, to which he was sent at ten, 
he was constantly busy in making models of 
spinning-wheels and mills, and at night in mapping 
the stais with a stretched thread and beads strung 
upon it. After working some yeai's at cleaning 
clocks, making sun-dials, and the like, he took to 
drawing patterns for embroidenr and copying 
pictures and prints with pen and ink. He then 
supported himself and his parents by drawing 
porfraits, first in Edinburgh, and after their death 
in London; his leisure time being all the while 
given to making orreries, and to other astronomical 
pursuits. In he began lecturing on astronomy 
and mechanics with m*eat acceptance. In 1761 he 
received from George III. a pension of £60, and he 
was elected F.ItS. two years later. He now gave 
up portraits, and devoted himself to lecturing 
throughout the country, and to writing on his 
favourite subjects with an assiduity unbroken by 
unhappy domestic circumstances. He died in 
London, 16th November 1776* Ferguson’s prin- 
cipal works are Astronomy eiig?la£fM upon Sir 
Isaac Newton's Principles (1766; 13th ed. revised 
by Sir David Brewster, 2 vols. 1811 ), and Lectures 
m Mechanics^ Hydrostatics, Pneumatics, and Optics 
(1760; also edited by Brewster, 1806). See the 


Life by Dr Ebene/er Hendeison, with an Auto- 
biography (1867 ; 2d ed. 1870). 

Patrick, inventor of the breech- 
loading rifle, was horn in 1744 at Pilfour, Aber- 
deenshire, and, entering tlie airny in 1759, served 
in Germany and Tobago, In 1776 he patented liis 
ritie, firing seven ‘^liots a minute, and sighted for 
ranges ot from 100 to 500 yards ; and with it he 
armed a coip.^^ ot loyalists", who helped at the 
battle of Brandywine (1777 ) to defeat the American 
army. He hiniself had a chance there of pick- 
ing off an officer, but " let him alone, disgusted with 
the idea of fiiring at the back of an unofi ending 
individual, who was acquitting himself very coolly 
of his duty.* Next day he learned that the olHcer 
was Washington. Thiee years later, on October 
7, 1780, Major Ferguson fell, defen<Ung King’s 
Mountain, South Carolina, with 800 militia against 
1300 Americans. This afiair, which was not unlike 
that of Majuba Hill, turned the tide of southern 
warfare. See James Ferguson’s Two Scott leh 
( Aberdeen, 1888). 

Ferguson., Robert, the ‘Plotter,’ was bom 
about 1637, near Alford, in Aberdeensliii e, and in 
1662 was ousted as a Presbv terian from the Kenti^i 
vicarage of Godmersliam. " As Shaftesbury's right 
hand, as Monmouth’s ‘evil genius,’ he played for 
ten yeais a leading part in eveiy treasonable "scheme 
against the last two Stuart kings, and twice had to 
flee the kingdom. But after the Revolution, of 
which in 1706 he published a History, he changed 
sides, and conspired as busily for the losing Jacobite 
cause. He died, wretchedly poor, in 1714. His 
younger brother, James, commanded a brigade at 
Blenheim, and died very suddenly at Bois-le-Duc 
in 1705. See Ferguson the Plotter ( 1887 ), by James 
Ferguson, and his Two Scottish Soldiers ( 1888). 

Ferguson^ Sir Samuel, poet and Celtic 
scholar, was bom at Belfast in 1810, educated at 
Trinity College, Dublin, and called to the bar in 
1838. He gave himself more to Irish antiquities 
than to law, and in 1867 was appointed the first 
Deputy-keeper of Records in the Four Courts, in 
which capacity his qualities of organisation and 
arrangement were conspicuous. As pre.sident of the 
Royal Irish Academy lie gave a powerful impetus 
to the scientific study of early Irish art, and its 
Transactions contain many invaluable papers fioin 
his pen. In 1878 he was knighted, and on 9th 
August 1886 lie passed away (see the Life by 
his wife, 1896). His musical and spirited poems, 
steeped in the truest patriotism, early began to 
appear m Blackwood's, the Dublin l7nive?wtyMc4ga' 
zim, &c. ; The Forging of the Anchor ( 1831 > ; Lays 
of the JVestern Gael (1866) ; Cofigal, a Poem m Five 
Books (1872); Foetns (18^). His edition of the 
Leabhar Breae api)eared in 1876 ; his Ogham In- 
scriptions in 1887. 

• Fer^sson* Jambs, D.C.L., F.R.S., ‘the 
historian of architecture,’ was bom at Ayr in 1808, 
and after spending some years as an indigo-planter 
in Bengal, explored nearly every corner of India, 
sketching amt studying the rock-temples, which 
were illustiuted in his earliest works. His in- 
valuable Histox^y of Architecture (4 vols. 1865-76; 
3d ed. 1894), appeared first as a Handbook in 1856. 
He published works on fortification and on the 
defences of Portsmouth, and was a member of the 
Royal Commission on tlie defences of the United 
Kingdom. His other works include The Palaces 
ofNinemh and Persepolis Restored ( 1851), Tree and 
Serpent Worship ( 1869 ), and a History of Rude Stone 
Monuments ( 1872). He died 9th January 1886. 

FergussOBt Robert, a Scottish poet, was hem 
at Edinburgh, 5th Septemlier 1750, the third son 
of an industrious clerk from Aberdeenshire. A 
bursary for boys of his name enabled him to get 
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a good education at Dundee grammar-school and 
St Andrews University, where he took to writing 
verses, and discovered his disinclination for the 
clerical life to which he had been destined* 
Medicine proving equally distasteful, he found 
employment at Edinburgh in the office of the com- 
missary clerk, contributing the while to BuddimarCs 
Weekly Magazine poems which quickly gained him 
such local reputation as unhappily proved his rum. 
His society was eagerly sought, and in that con- 
\'ivial time he was led into excesses which per- 
manently injured his health. At last he fell into 
a religious melancholy, which became complete 
insanity after an injury to the head received in a 
fall down-stairs. He died on the 16th October 
1774, and was buried in the Canongate churchyard, 
■where fifteen years later Burns, at his own expense, 
erected a memorial-stone -with a poetical inscription 
over his grave. His poems were collected in 1773. 
There are editions % T. Ruddiman (1779), D. 
Irving ( 1800 ), Robert (Jhambers ( 1840 ), A.B. Grosart 
(1851), and Ford (1905). As a poet Fergusson 
possessed vigoiu, fancy, fluency in veisification, 
and an original vein of comic humour, but lacked 
imagination, energy, and passion. Such poems as 
‘The King’s. Birthday,’ ‘Braid Claith,’ and ‘Leith 
Races’ are remarkably happy in hitting oft the 
ludicrous side of local manners ; ‘ The Farmer’s 
Ingle ’ has a more lasting interest as the prototype of 
* The Cottar’s Saturday Night. ’ Burns had an admir- 
ation for ‘ his elder brother in the Muses ’ out of pro- 
portion to his merits. Grosart’s monograph (1897) 
IS too eulogistic. See Fairley’s Bibliography ( 1916 }. 

Fergussoii) Sir William, surgeon, was bom 
at Prestonpans, Scotland, on 20th March 1808. 
He studied medicine in the schools of Edinburgh, 
and was subsequently (1836) elected a surgeon in 
the infirmary. But in 1840 he left Edinburgh for 
London, having accepted the chair of Surgery in 
King's College, together with the post of surgeon 
in the hospital attached to the college. In 1866 he 
was made a baronet, in 1867 serjeant-surgeon to 
the Queen, and in 1870 he became president of the 
Royal College of Surgeons, London. He died in 
London on 10th February 1877. As a surgeon he 
proved himself a fit rival to Liston and Syme, per- 
forming his operations wdth great boldness, skill, 
celerity, and coolness. He especially distinguished 
himself in cases of stone, cleft palate, diseased leg 
and arm bones, diseased jaw, tumour, and hare- 
lip. See H. Smith, Sir JK Fergitsson, a Bio- 
graphical Sketch ( Lond. 1877 ). 

Ferise, the ancient Roman term for holy days 
during which political and legal transactions were 
suspended, and slaves enjoyed a cessation from 
labour, Ferice were thus dies nefasti, the opposite 
of the dies fasti. Days which were consecrated to 
a particular divinity, on which any public cere- 
mony was celebrated, and the like, were ferisB. In 
contradistinction to these, which were ferice puhlicce 
or public holidays, there were^nei^ privates, which 
■were observed by single families in commemora- 
tion of some particular occurrence of importance 
to them^ or their ancestors. Birthdays, days of 
purification after a funeral, and the like, were also 
observed as family ferise. See Fasti. 

Ferillgltee» a name applied in the East to Euro- 
ppns, whose land is vaguely called Feringistan. 
The term is a corruption of Frank, and dates from 
the Crusades.— In Bengal the mixed descendants of 
the Portuguese, while differing only in religion 
from the narives, are especially distinguished by 
the title of FiringMs, 

Ferislitalif Mohammad Kasim Hikdtj Shah 
IIEISHTA, or Fbrishtah, a celebrated Persian 
historian, was bom about the middle of the 16th 
century, at Astrabad, on the Caspian Sea. At a 


very early age he went with his father to India 
■where we find him, when twelve years old, at 
Aiimednagar, in the Deccan, Here he afterwards 
became captain in the bodyguard of Murtaza Nizam 
Shah ; and when this king was deposed by his own 
son, Ferishtah went to Bijapur (998 A.H., 1589 A.D.), 
where the reigning monarch received him with great 
honour. His death is supposed to have taken place 
shortly after the year 1612. His ^eat ■work is the 
Tarikh4-Firishta^ or History of -wie Mohammedan 
power in India, which he finished in 1018 a,h. ( 1609 
A.D.). Twenty years were spent in its preparation, 
and, according to Ferishtah himself, thirty-five 
books were used for and partly embodied in it. 

Ferman'agh, a county of Northern Ireland, in 
the south -west of Ulster, 45 miles long by 29 
broad; area, 714 sq. m., of which 166 are arable, 
368 pasture, about 100 uncultivable, and 72 water 
(including tipper and Lower Lough Erne). The 
surface is mostly a succession of mountains and 
Mils, culminating in Cuilcagh (|2188 feet) ; the locks 
include limestone, with many cavities and under- 
ground watercourses, Millstone Grit, and Old Red 
Sandstone. Some coal, iron, and marble occur. 
The principle river is the Erne, which tiavei&es 
the county in the direction of its longest axis. The 
soil in the low grounds is a deep lich loam, hut 
in the limestone and sandstone districts it is cold 
and thin. The climate is mild and moist, thougli 
healthy. The chief products are oats, haiiey, 
wheat, potatoes, turnips, and hay ; the chief ex- 

E orts, oats, butter, and eggs ; and a little coarse 
nen is manufactuied. Fermanagh retuins two 
members to Westminster, and, with Tyione, seven 
to Belfast. Pop. (1851) 116,047; (1871) 92,794; 

( 1901 ) 65,443 ; ( 191 1 ) 61,836, more than half Roman 
Catholics. Enniskillen is the county towm. Among 
the antiquities are a round tower and St Mary’s 
Abbey on an island in Lough Erne, Danish latlis, 
and ruined castles. 

Fermat9 Pierre ds, a French mathematician, 
was born at Beaumont de Lomagne, near Mont- 
auban, in 1601, and at an early period, in con- 
junction -with his friend Pascal, hit upon a very 
ingenious mode of considering fi^rate numbers, 
upon which he subsequently based his doctrine of 
the calculation of probabilities. Fermat employed 
himself greatly with the properties of numbers, and 
made many acute discoveries in regard to their 
composition and analysis. He also squared the 
parabola in a much simpler way than Archimedes 
at an earlier period had done, and made many 
other discoveries in geometry. His method of find- 
ing the greatest and least ordinates of curved lines 
ivas analogous to the method of the then unknown 
differential calculus. In addition to his scientific 
attainments Fermat possessed an extraordinaiy 
knowlec^e of ancient and modem languages. ^He 
died at Toulouse, 12th January 1665. A collection 
of Fermat’s works appeared at Paris in 1670-79. 

Fermentation* — The term fermentation 
{'Ldi.tmy fervere, to boil) was originally applied to 
all chemical processes which were accompanied by 
frothing or effervescence due to the escape of gas 
from a liquid, and it was only after the discovery 
and discrimination of the various kinds of gas, in 
the time of Priestley, that the word ‘ fermentation * 
was limited to alcoholic fermentation — the myste- 
rious change which occuried spontaneously when 
liquids containing sugar were exposed to the air, 
or could be artificially induced, as in brewing, 
by the introduction of yeast into the saccharine 
extract. Fermentation was regarded as a purely 
chemical process, and yeast as a chemical precipi- 
tate ; even after the discovery in 1837 that yeast 
was a living organism (see Germ Theory), Liebig 
long maintainSi the current opinion, until van- 
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<iuibhed by the new facts revealed by the researches 
of Pasteur (1837-60). The great Prench investi- 
gatoi showed that just as alcoholic tei mentation — 
rhe conversion of sugar into alcohol and caiboii 
dioxide— was caused by yeast, so many other 
chai acteribtic changes undergone by organic matter 
weie also caused by micro-organisms. To take a 
familiar instance, the souring of milk, due to the 
pioduction of lactic acid from the milk-sugar, was 
termed the lactic acid fermentation, and was traced 
to the agency of a bacillus which was termed the 
lactic acid feiinent. The less familiar production 
of butyric acid from milk by the aid of rancid 
cheese was also traced to a bacillus— the butyric 
acid ferment— and the idea was established that 
many different micro - organisms existed, each 
capable of bringing about a characteristic chemical 
change or fermentation. All these agents weie 
living organisms, and were therefore termed or- 
ganised ferments. Their effects followed on the 
introduction of a minute trace of the living 
material, were accompanied by tlie growth and 
ceased with the death of the organism, and were 
generally recognised as being inseparable from the 
vital manifestations of the cell. ‘ Without life, no 
fermentation,’ was the dictum of Pasteur, which 
summed up the opinion of the scientific world 
almost to the end of the 19th century. 

Other remarkable changes had, however, long 
been known which were brought about by materials 
elaboiated in plants and animals, and were also 
characterised by the facts that a very large amount 
of change could be effected by a very small amount 
of the material and that the agent was destroyed 
by heat. Such were the digestion of meat by the 
Pepsin (q.v.) of the stomach, the conversion of 
starch into sugar by the Diastase (q.v.) of malt, 
and the * inversion ’ of cane-sugar by the invertase 
of yeast. In these cases, however, tlie agents could 
be extracted from the organisms in which they 
were produced, and were termed at first %i7iorgamsed 
ferments and later (Kuhne) enzymes (Greek — ^in 
leaven or yeast). 

The sharp di-atiiiction drawn between agents 
producing very similar efiects seemed to many 
minds improbable, and the theory was advanced 
(Traube, 1858) that all these actions were really 
due to enzymes, which in the case of the organised 
ferments could not readily be separated from the 
cells of the organism. Experimental proof of this 
cheory was, however, lacking until E. Buchner in 
1897 succeeded in preparing from yeast a liquid 
which, in the complete absence of all living cells, 
was capable of bringing about the alcoholic fermen- 
tation of sugar. Evidence of a similar, if somewhat 
less cogent, nature was later found to show that the 
cliaracteristic effects of certain bacteria (the lactic 
and acetic fermentations) were also due to the 
presence of enzymes, and the result of Buchner’s 
classical experiment has been that we are now able 
to say with some degree of confidence that the 
fermentations produced by living organisms are 
brought about by the aid of enzymes (or ferments ). 

Nature wnd Mode of Action of Enzyines, — Many 
chemical changes are known in which simple 
inorganic substances play a part closely analogous 
to that taken by the more complex enzymes in the 
chemical transformations which proceed in living 
organisms. Such substances are termed catalysts, 
and their action, known as catalysis, is character- 
ised, like that of enzymes, by the facts : ( 1 ) that 
they remain unchanged at the end of the trans- 
formation, and (2) that they bring about a very 
large amount of change relatively to their own 
weight or chemical equivalent. A single instance 
will suffice to illustrate the relations which exist. 
A solution of cane-sugar, when kept free from 
living organisms, may be preserved indefinitely or 


may be boiled without undergoing any iiieaburuble 
degiee of change. If, however, a snjall quantity of 
a strong acid, such as hydrochloric acid or sulphuric 
aci<l, be added, a remarkable change occurs slov ly 
in the cold, very lapidly on heating, which results 
in the complete decomposition of the cane-sugar 
and the production of two new simple sugars known 
as grape-sugar (glucose) and fiuit- sugar (fructose). 
The acid which lias been added still remains in the 
solution unalteied, and can if necessaiy be removed 
by suitable means and used over and over again. 
In this case catalysis has been efiected by a simple 
substance of perfectly well-known composition and 
constitution. Precisely the same change can be 
produced in the solution of cane-sugar by the 
action of an extiacfc prepared from yeast, the 
cells of which have previously been killecl. If this 
material be used, the solution cannot be boiled, as 
the agent is destroyed by heat. At temperatmes 
of about 30°~50” C. (86‘*-122“ P.), however, the 
cliange goes on rapidly and leads to the same 
result as when acid is used and the solution boiled. 
Moreover, the agent contained in the yeast extract 
can be separated from the resulting mixture of 
grape and fruit sugars (by dialysis) and used over 
and over again. The yeast extiact, oi some con- 
stituent of it, has in this case played pi ecisely the 
part of the acid in the former experiment, f.e. it 
lias acted as a catalyst. 

Here, however, a very important point must be 
noticed. Whereas the acid added is a well-known 
simple chemical substance, the yeast extract is a 
mixture of different substances, some of a very 
complex and up to the present unknown consti- 
tution. Experiment has shown that the catalytic 
power is associated with some substance contained 
in the exti*act which has se^’eral propertie.s, by the 
aid of which it can he roughly separated ftom the 
other constituents of the mixture. Tims it can be 
precipitated by alcohol, and when dissolved in water 
will not pass through parchment paper. In this 
way a concentrated pieparation can be obtained 
wdiich fias the original catalytic properties of the 
extract. This preparation and the oi iginal extiact 
are both said to contain the enzyme, but it has so 
far proved impossible to isolate the enzyme and 
recognise it as a definite pure chemical compound. 
It remains known to us only by its power of pro- 
ducing the characteristic cliange in cane-sugar 
solution. This is true, at the moment, of all 
enzymes, and the various preparations made and 
sold as enzymes and ferments (such, e.g., as pepsin, 
trypsin, pancreatin, &c.) are simply mixtures which 
*'bnng about certain characteristic changes and, 
presumably, contain more or less of the enzyme 
in question. The enzymes themselves still remain 
unknown to us. 

The conditions of animal and vegetable life im- 
pose a very remarkable limitation on all chemical 
changes which proceed in living organisms. The 
temperature must not rise beyond a certain com- 
paratively low point, and no strong acids or alkalis 
or other powerful reagents can be employed, since, 
with few exceptions, living cells are killed at a 
temperature of about C. ( 122^- 140® F. ), and 

are mpidly destroyed by acids and alkalis. Hence 
we find that in living cells agents (the enzymes) 
are present, by means’ of which the most complex 
chemical changes can be brought about at low 
temperatures, the imitation of which in the labora- 
tory by the aid of ordinary chemical methods often 
involves the use of high temperature.H and powerful 
reagents which would be instantly fatal to life 
Enzymes, therefore, are the agents by which 
cheniical changes are brought about in living 
organisms. These chemical changes are of two 
chief kinds, since, in all living matter, two 
processes are constantly proceeding— the forma- 
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tion of the complex material of the cell fioiu 
simple substances (teuiied chemically synthesis, or 
physiologically anabolism), and the decomposi- 
lion or breaking down of these complex materials 
into simple substances which aie excreted 
(ceimed chemically analysis, and physiologically 
kataholism ). 

En/ymes are active in bringing about changes of 
both lands, and in very many cases it has actually 
been proved that the same enzyme can produce a 
change in either direction according to the con- 
ditions which prevail. Thus the same enzyme 
(lipase) which, in the process of digestion in the 
animal intestine, converts emulsified fats into 
glycerol and fatty acid, can also pioduce the 
reverse change, and from fatty acids and glyceiol 
build up fat, the condition necessary for this 
second change being the presence of a relatively 
large proportion of glycerol and only a small pro- 
portion of water. 

Extraction of Enzijnm. — Enzymes are, as a rale, 
secreted by special cells, and in some cases pass 
out of the cell and become mixed with the material ! 
upon wliicli their activity is to be exerted. In 
other cases they remain within the cell, but can 
frequently be extracted by means of water, glycerol, 
or dilute acids. It is usually necessary to kill the 
cell before carrying out such extractions, and in 
some cases the enzyme can only be removed by 
rapturing the wall "^of the cell by grinding -with 
sand and pie.ssing out the contents. 

Types of Fermentation or Enzyme Action. — The 
changes which are brought about by the aid of 
enzymes comprise practically the whole series of 
chemical transformations which occur in living 
organisms, and it is therefore not surprising to find 
that a very laige number of enzymes are known. 
Bach enzyme is only capable of bringing about 
one kind of change, and, further, can only affect 
one particular class of substances chemically very 
closely allied, or, in some cases, only a single sub- 
stance, Thejr differ in this respect most maikedly 
from inorganic catalysts, by the aid of many of 
which the most diverse substances can be attacked. 
The process of digestion affords many instances of 
this difference. Three constituents of food— fats, 
proteins, and starch — are all broken up into simple 
products by the digestive enzymes before being 
absorbed. In the body a special enzyme, or rather 
seiies of enzymes, is required for each of these 
substances; the fat-splitting enzyme (lipase) has 
no action on starch or protein, the enzyme which 
saccharifies starch (diastase) has no effect on fat 
or protein, and those whicji digest protein ( pepsin, 
trypsin) leave both fat and starch unaltered. 
Chemically all these three substances can be 
broken up by one method — boiling with acid — 
the products being essentially the same whether 
enzyme or acid be used. So far does this special- 
isation go, that even the different sugars, e,g. milk- 
sugar and cane-sugar, require different enzymes 
(lactase and inyertase) for their decomposition, 
lactase being quite without action on cane-sugar, 
and invertase quite indifferent to milk-sugar. 

1. — ^The first great group of enzymes compiises 
those concerned in the breaking up of complex 
snlietances hy addition of water into simple com- 
pounds, ’a process termed hydrohfsis { Greek, ‘ break- 
ing up by water’); AB+H^O=A.OH+BH, or 
conversely, binldmg up complex substances from 
simple constituastts with removal of water A*OH-f 
BH » AB -f HiiO, a chemical change known as 
condenmticn. 

Ileference has already been made to some of 
these e^mea ;:X*ip«wsc, which decomposes fats into 
glycerol and a fatty acid, occurs in the animal 
bwly (see BiaEOTOK), and in a large number of 
9mU m which it deoompoi^ the resmwe of fat 


imd rendeis it assimilable by the growing seedling. 
The lipase of the castor-oil bean is used on a laige 
scale for the decomposition of fats for soap-making. 
The enzymes which act on the carbohydrates 
(sugais and substances ivhich yield sugars wlien 
hydrolysed) are extremely numerous, and occur 
both in the animal body and in seeds, and aie 
widely distributed in plants. Among them aie 
Diastase (q.v.), which converts starch into the 
sugar known as maltose, inveitase, and lactase, 
which respectively decompose cane-sugar and milk- 
sugar, maltase and many others. The enzymic 
decomposition of the proteins is a very complicated 
process (see Digestion), which probably involves 
the successive action of a considerable number of 
enzymes. The best known are Pepsin (q.v.), which 
occurs in the stomach and only acts in acid solu- 
tion, and trypsin, which is found in the animal 
intestine and produces its effect in an alkaline 
medium. 

II. — A second group of enzymes brings about a 
change, the nature of which is not quite under- 
stood, although the change itself is of the gieatest 
importance. These are the coagulating enzymes 
or coayulases. The effects of two of these aie veiy 
familiar. The first causes the formation of a cur’d 
in milk, and is known as Rennet (q.v.) or leimin. 
The second, knowm as tbrombase, produces the 
coagulation of the blood, a soluble constituent of 
which (fibrinogen) is converted into an insoluble 
foim (fibrin), a clot being thus formed. A tliiid 
enzyme of this group is known as pectase, and is 
of great importance.in vegetable life, since it assists 
in the building up of the skeleton of plants. 

III. — A fundamentally important chemical change, 
wliich occurs in both the animal and vegetable 
organism, is oxidation, a process in which the 
various tissues and foodstuffs undergo a slow com- 
bustion in the oxygen of the air into simple 
products, with the result that eneigy is liberated 
available for the uses of the organism, and ulti- 
mately heat is produced. Unfortunately compara- 
tively little is yet known of the exact mechanism 
by which this complete oxidation is bi ought about. 
In both the animal and vegetable organism, how- 
ever, a number of enzymes have been discovered 
which have a limited power of oxidation, and can 
transfer oxygen either from the air or fiom some 
compound containing it to the substance under- 
going oxidation. In many cases the product of 
partial oxidation is coloured, familiar instances 
being the brown colour developed on cut apples 
or pears, the blackening of leaves injured by iiost, 
the blue colour pioduced when certain fungi aie 
broken, and the colours of some flowers. Such 
enzymes are termed oxydases and peroxydases, and 
others are known which remove oxygen from its 
compounds and are called reducases. 

lY. — Another very widely diffused enzyme has 
the remarkable function of liberating oxygen in the 
free state from hydrogen peroxide, and is known 
as catalase. This enyzme occurs in blood and most 
animal tissues, as well as in plants. Its func- 
tion is not definitely known, but is probably that 
of decomposing hydrogen peroxide formed in the 
various oxidation processes of the living organism. 
So widely spread is it, in fact, that at one time it 
was thought that all enzymes had the power of 
decom^sing hydrogen peroxide, and it was only 
gradually found that this was not the case, but 
that this property was confined to one specific 
enzyme. 

V . — Enzymes belonging to all the previous groups 
may, and do, occur not only in the higher plants 
and animals, but in every form of living cell, how- 
eyear simple. Many organisms which consist of a 
, single cell (unicellular), such as bacteria and 
yeasts, possess in addition the power of producing 
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very extensive chemical changes of a somewhat 
ditferent kind from those already considered. These 
consist in the rearrangement of the elements of 
some complex substance in such a way that 
simple compounds are formed, and, this being the 
essential point, energy is rendered available for the 
organism. In some cases the oiganisms live with- 
out oxygen (anaerobic bacteria), and the only 
source ot energy is the fermentation of some con- 
stituent of the medium in which they grow. In 
other cases oxygen plays much the same part as 
with tiie higher animals and plants, but the power 
of fermentation is also exercised. 

Alcoholic Ferimntatioii . — Of all the processes 
of this kind the best known and the most 
important economically is alcoholic fermentation. 
This ensues when ‘yeast’ is introduced into a 
liquid containing sugar and a supply of nitrogenous 
nutriment, and Kept at a tempeiatiire somewhere 
between 0® and 30® C. ( 3*2® and 86® F. ). 

The Yeast (q-v.) used in brewing is a species of 
a pai*ticular genus ( Saccharomyces ) of the Fungi. 
It consists of a single cell, and increases by budding 
— a small protuberance appearing in the wall of the 
mother-cell and gradually inci easing until a new 
cell is formed, which ultimately separates. Both 
cells then form buds, and so the growth continues. 
A very large number of genera and species belong- 
ing botanically to the same family ( Saccharomy- 
cetaceoe) are known, and many, but not all, of 
these produce^ alcoholic fermentation in greater 
or less intensity. Some species of closely allied 
organisms belonging to other families (the Toru- 
lacese and Schizo-saccharomycetacete) also possess 
the power of alcoholic fermentation, which is in 
addition characteristic of some of the higher fungi 
(e.g. Mucoraceoe). In all these cases the coui*se 
of alcoholic fermentation is similar, although the 
intensity of the process varies very greatly. When 
a single cell of yeast is introduced into a suitable 
medium it commeiices to grow and rapidly increases 
by budding. During the growth a small proportion 
of the sugar is used as food for the building up of 
the tissue of the new cells, but by far the greater 
part is decomposed into alcohol an^ carbon dioxide. 
At the same time the nitrogenous constituents of 
the medium are decomposed, and the resulting 
ammonia is assimilated by the organism and built 
up into the protein constituents of the cell. The 
other products of decomi^osition of these nitro- 
genous materials remain in the medium and are 
fodnd in all fermented liquors. They consist of 
various alcohols (fusel oil) and acids (succinic 
acid, &c.), and are of the highest importance with 
regard to the taste and smell of the product. It 
was formerly thought (Pasteur) that these sub- 
stances were formed from the sugar, but it has now 
been clearly proved (Felix Ehrlich) that they are 
derived from the nitrogenous constituents of the 
medium, and vary according to the nature of this. 
The flavour of fermented liquors therefore varies 
with the source of the nitrogenous mateiial 
employed. The alcohol and carbon dioxide are, 
however, accompanied by a small and variable 
proportion of glycerol (about 3 per cent.), which is 
formed from the sugar. The remainder of the 
sugar is converted quantitatively into alcohol (51 
per cent.) and carbon dioxide (49 percent.), almost 
equal weights of the two bein^ formed. 

The range of substances Avhich can be fermented 
by yeast is very limited. With the exception of 
one or two artificially prepared simple compounds, 
the only substances dfirectly fermented by yeast 
are the simple sugars — grape-sugar, fruit-sxigar, 
the less known galactose (deri’red from milk- 
sugar), and mannose. In addition to this, however, 
the naturally occurring more complex sugars (and 
a few other compounds ), which yield the foregoing 


when boiled with acids, are also feriiiented. Such 
are cane-sugar, which yields grape-sugar and fruit- 
sugar; maltose, yielding gi ape-sugar alone; milk- 
sugar, yielding ^n-ape-sugai and galactose. With 
respect to these sugais, howevei, the different 
yeasts may vary considerably', some, such as the 
ordinary^ brewing yeasts, fermenting cane-sugar and 
maltose but not milk-sugar, others cane-sugar but 
neither of the other two, and so with the rest. The 
reason of this is of great inteiest. It is that these 
complex sugars are not diiectly fermented by 
yeast, but are first split up into the simple ferment- 
able sugars, in each case by the special enzyme 
(see ante) required. Yeasts which feiment cane- 
sugar contain invertase, those which do not attack 
cane-sugar are quite devoid of invertase. 

It wa.s early discovered that the whole of the 
fermentation process occurs inside the yeast-cell, 
the liquid outside the cells being at all stages of 
the process incapable of producing fermentation. 
The sugar diffuses into the cell and there undeigoes 
fermentation, and the alcohol and caibon dioxide 
diffuse back out of the cell into the sui rounding 
medium, where the alcohol remains, whilst the 
carbon dioxide, being produced in fai greater 
quantity than is necessary to satin ate the liquid, 
is mainly given off as gas. 

All attempts to obtain a preparation fiom yeast 
which should ferment sugar in the absence of 
yeast-cells failed until, in 1897, E. Buchner suc- 
ceeded by giinding the yeast for a short time with 
sand and kieselgulir to ni])tu re the cel 1-membranes, 
and then removing the liberated cell- juice (cyto- 
plasm) by means of a filter-press. Since then it 
has been found possible (Lebedev) to obtain a 
similar preparation in many cases by drying the 
yeast and then simply digesting with water at 
about blood beat for a few hours and filteiing. 
Obtained in either way the liquid brings about 
active fermentation of sugar into alcohol and carbon 
dioxide, but at a much slower rate than the living 
east fi'om which it was prepared. Thus was 
eciiled one of the great scientific controversies 
of the 19th century— Can fermentation pioceed 
without life? The yeast-juice of Btichner contains 
the enzyme which brings about alcoholic fermenta- 
tion, and to this has been given the name zymase. 
Fuither study of the properties of the juice has, 
however, shown (Harden and Young, Neuberg) 
that the process of fermentation is much more 
complex than had been anticipated from the 
phenomena exhibited by living yeast. The whole 
phenomenon is dependent on the presence of 
mineral phosphates, and cannot proceed in their 
absence, and the production of carbon dioxide and 
alcohol probably represents the final stage of a 
series of reactions. It seems quite certain tliat the 
alcohol is formed by addition of hydrogen to pre- 
formed acetaldehyde. If this substance is protected 
from reduction (Neuberg’s fixation method) by 
the addition of sodiuni sulphite, it is found among 
the final products, and a corresponding quantity 
of glycerol is produced by the reduction of anothei 
intermediate product. Glycerol was thus manu- 
factured in Germany from starch when the supply 
of fats failed. Further, yeast-juice is an instance 
of a peculiarity exhibited by several enzymes. It 
contains two agents, both of which are required for 
fermentation. One — termed the enzyme — is more 
complex than the other, is inactivated by heat like 
all other enzymes, and cannot pa.ss through parch- 
ment paper. The other is of simpler cliaracter, 
is not inactivated by heat, and can readily pps 
through parchment paper. To indicate its function 
as a coadjutor of the enzyme it is termed the 
but its real nature is as little known as 
that of the enzyme itself. The two can readily be 
separated and two solutions obtained, neither of 
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which will ferment sugar, whereas the mixture of 
the two has a vigorous action. 

Bacterial Fermentation . — Many Bacteria (q^.v.) 
produce characteristic fermentations, which are 
of the most varied type and may affect sugars, 
fats, proteins, and many comparatively simple 
compounds. In general, very little is known of the 
mechanism of these fermentations, but it has been 
proved in several cases (e.g. lactic acid and acetic 
acid fermentations) that the organism effects the 
change by means of an enzyme, and it is probably 
a fair conclusion that all bacterial fermentations 
are enzyme actions. Perhaps the best known 
example is the lactic acid fermentation, in which 
sugar is converted almost quantitatively into lactic 
acid. This process is used conrmercially for the 
production of lactic acid, and is the chief change 
which occurs in the souring of milk. The organisms 
of the butyric fermentation convert sugar into a 
complex inixture of substances, prominent among 
which is butyric acid. Some organisms of this class 
yield a large proportion of biityl alcohol, at one 
time proposed as a commercial source of rubber, and 
acetone, prepared during the Great War in this way 
for use in the production of cordite. The cellulose 
fermentation, by which the cellulose of vegetable 
remains is ultimately broken up in the soil into 
hydiogen or marsh gas (according to the special 
organism) and carbon dioxide is of great import- 
ance as forming one stage in the ‘carbon cycle * in 
nature. Other important fermentations are the 
oxidation of alcohol to acetic acid ( manufacture of 
vinegar), and the conversion of ammonia in the 
soil by the aid of oxygen into nitrous acid and 
ultimately nitrates. The bacterial decomposition 
of proteins is also effected by many bacteria. 
It occurs wherever albuminous matter is exposed 
to infection from the air, and is then known as 
Putrefaction (q.v.). 

Fermo, a town of Italy, is situated on a rocky 
height 4 miles from the Adriatic, and 36 SSE. of 
Ancona. It is well built, is surrounded with ancient 
walls, and has been the seat of an archbishop since 
1589. Formerly Fermo possessed a university. 
Pop. 20,000. Its port, Porto San Giorgio (pop. 5000 ), 
on the Adriatic, nas some trade in corn, silk, and 
wool. In the immediate vicinity of Fermo are the 
ruins of the ancient Firmum. 

Fermoy^ a clean, well-built town in County 
Cork, Ireland, on the Blackwater, 19 miles NE. of 
Cork city. Its origin dates from the 12th century, 
when it was the seat of a Cistercian abbey ; but the 
present town was the creation of a Scottish mer- 
chant toward the close of the 18th century. It con- 
tains a Catholic cathedral, St Colman’s College, 
and barracks. The river is crossed by a noble stone 
bridge, erected in 1866. The town has a trade in 
flour and agricultural produce. The population is 
about 7000. 

Fern. See Ferns. 

FerUf y^AXi^,Asp^c^ium{Nephrodium)JiUx-mas, 
a name given by old herbalists in contrast to tlie 
Lady Fern, Asplenium {Lastroea) fiUx-foemina, 
which, fiom the aspect of their foliage and common 
association in woods, they imagined to represent 
the two sexes. The large subterranean riiizome 
contains a volatile oil, to which the long-established 
medicinal value as a vermifuge (particularly in 
tapeworm } is due. 

Fern. Sweet {Gomptonia aeplenifolia), an ill- 
named shrub of the sweet gale family (Myiicacese ; 
see Candleberry, Bog-myrtle), a native of the 
moan tain- woods of North America, forming a small 
hush with linear, pinnatifid, fem-Uke leaves. Its 
leaves have a powerful aromatic fragrance when 
ruhhed. It is tonic and astringent, and is used as 
a domestic remedy for diarrhoea. 


Fernandina, a port of entry and capital of 
Nassau county, Florida, on an island 28 miles 
NNE. of Jacksonville, forms a terminus of the 
railway connecting the Atlantic with the Gulf of 
Mexico, and has a considerable transit tiade with 
the West Indies, Charleston, and Savannah, its 
shipments of lumber being especially great. It is 
a popular bathing resort. Pop. 5500. 

Fernando Noronha, a volcanic group of one 
large island ( 64 miles by 2 ) and several small ones, 
belonging to Brazil, in the South Atlantic, 200 
miles ENE. of Cape San Roque. The islands are 
fertile and thickly wooded. They were visited by 
Cook in 1775, Darwin in 1832, and the Challenger 
Expedition in 1873. 

Fernando Po, an island on the west coast of 
Africa, in the Bight of Biafra, with an area of 1185 
sq. m., forms geologically a continuation of the 
Cameroon Mountains of the mainland. The island, 
oblong in shape, with steep, rocky coasts, and dis- 
posed in a NNE. direction, is bisected by 2® 39' N. 
lat. Its northern half is almost eutiiely occupied 
W the volcanic peak (10,000 feet) known to the 
English as Mount Clarence, to the Spaniards as 
Pico Santa Isabel ; and its southern half contains a 
short range lying E. and W. The island is covered 
■with luxuriant vegetation. The average annual 
temperature at Santa Isabel, the capital (pop. 1500), 
is 78® F. The island is inhabited by the Bnbis, a 
Bantu tribe, and by some negroes. Cocoa, coffee, 
coconuts, copra, palm-oil, and palm -kernels are the 
principal products. Discovered by the Portuguese 
Fernao do Pao in 1472, the island has belonged to 
Spain ( 1777-1827 ), England, and Spain ( since 1841 ). 
Pop. 12,000. 

Feme Islands. See Farne Islands. 

Fernej^i a village in the French depaitment of 
Ain, 44 miles NW. of Geneva, and 2 miles W. of 
the lake. It is celebrated as the irlace wheie 
Voltaire resided during the last yeais of his life. 
He purchased the estate in 1758, and from that 
time was known variously as the seigneur, the 
philosopher, and the patriarch of Ferney, Dur- 
ing these years Voltaire acted as a dictator of 
letters throughout French-speaking Euiope, and 
his chS,teau was a kind of pilgrimage resort for 
all sorts and conditions of literary and political 
celebrities. 

Ferns (F^7^ces), as the most abundant and 
beautiful, most varied and typical class of higher 
(i.e. Vascular) Cryptogams, are of special interest 
alike to the botanist, 
the horticulturist, 
and the lover of 
nature. While Lin- 
naeus included under 
his Filices all the 
Vascular Crypto- 
gams, since Jussieu 
the equiseturas,rhizo- 
carps, club-mosses, 
and selaginellas have 
been separated off as 
distinct classes (see 
Horsetail, Water- 
ferns, Lycopodium, 

Selaginella, Iso- 
etes), and by some 
modern authors the 
Ophioglosseae (see lidia, 6; rluzoids, c. 

Moon wort) also. 

Since what we familiarly call the fern-plant is 
only the spore-bearing member of two alternat- 
ing generations, it is convenient for the compre- 
hension of the life-history of the ^oup, and still 
more for comparison with that of the other above- 
named Vascular Cryptogams, and of the^je with 



Fig. 1. 

Germmation of Prothallium : 
A, spore; B, germinating spore; 
C, under surface of prothallium, 
sho'vnug archegouia, a; authe- 
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Gynmosperms (q.v.) and Plianei ogams (q.v,), to 
begin with the minute fern-spore, and trace its 
Jiistoiy round to the spoie a^ain, although neces- 
saiily only in the biiefest outline. In fig. 1, A, this 
double- walled and cliaracteustically foimed and 
maiked spore is represented ; in B it is geiminat- 
ing into a shoi t filament which soon broadens into 
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A— D, archegonia ; A— 0, longitudinal sections ; D, transveise 
section of neck ; prothallium ; neck of archegonmm ; c, 
neck canal cells ; % venter of archegonium ; c', ventral canal 
cell; 0 , oospliere. B—G, antheridiam longitudinal section 
prothalluini ; a, antheridium ; s, spermatocytes. H, sperma- 
to 2 oids, s', escaping from tkeir vesicle, n, which contains 
nutrient substance for developing speiuis. 


a thin, Hat, bilobed cellular expansion, the pro- 
thalhis, C. This develops unicellular root-hairs 
from the under surface, and grows to a size vaiy- 
ing on the average from fth to fth of an inch in 
diameter, resembling most nearly a small thallus 
of Liverwort (q.v.). It leads a perfectly indepen- 
■dent existence, usually for several months, but 




Fig. 3. 

A, fertilised oosphere, showing first a, 
and secondly b, division- walls, map- 
ping out the inclination of growth 
of the stem, s; foot, /; root, r , and 
first leaf, 1. B, embryo at later stage, 

0, vertical section through piotbal- 
lium, p ; a young fern, /; I, first leaf ; 
s, stem; root. D, prothallium 
with young fern attached to it. 

sooner or later develops organs 
of sex, of which both aie most 
commonly present i^on the 
same prothallus Near the 
apex of the piothalliis we find the female oigans or 
archeffoniaj each archegonium being a flask-shaped 
group of cells, of which the deepest central cell 
enlarges gieatly to become the ovum, which fills 
the body of the flask, while tliose above it undergo 
mucilaginous degeneration and disappear, so leav- 
ing the neck of the flask as an open way of access 
to the egg-cell from the exteiior t(fig. 2, A~D). 
The male organs {antheridia) arise as epidermic 
papillaj among the root-hairs, and divide into 
spheroidal groups of cells inclosing a large central 
cell, which soon segments into a group of spermato- 
cytes ( see fig. 2, E-G ). These undergo maturation, 
and escape in the ciliated state as free-swimming 
epermatozoids, which in surface moisture, caused 



by rain oi dew, find their way towaids the arche- 
gonia. One spermatozoid suffices to fertilise an 
egg-cell, and, howevei many archegonia may be 
fertilised, the small pi othallus is only able to bear 
a single fern-plant The fertili«.ed ovum segments 
into four poitions (fig. 3, A-B ), of which two divide 
to form the so-called by which the young fern 
lemains for 
a time at- 
tached to and 
nomisfled by 
the parent 
prothall us 
(fig. 3, C); 
another goes 
on dividing 
to foi-m the 
fiist loot, 
while the re- 
maining one 
gives use to 
the stem and 
leaf. As the 
fein glows it 
slowly ex- 
hausts the 
prothallus, 
which dies 
ofl and dis- 
appears, and 
the fern 
gradually as- 
sumes the fa- 
milial vege- 
tative de- 
velopment 
chaiacteris- 
tic of the 
gioup. 

The fern- 
stem and 
leaves grow 

by an apical cell (fig. 4, D ) ; the root tip, too, has 
its apical cell, which also develops a loot-cap (fig. 
4, E). In the mass of embryonic tissue produced 
by the segmentation of the apical cell we soon 
distinguish (a) an external layer which 
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A, section along Eliizome of Aspidium, show- 
ing vascular biiiulles, v; stages of leaf 
development from .ipical buds to dead leaf- 
stalk, cc — g, scale liairs, s; and roots, r. 
0, tangential section of fein-rhizome, shown 
partially in tiaiisverse section at B, wheie v' 
lepieseuts smaller bundles passing through 
cortex to the leaves. The main bundles, -w, 
anastomose and form the netted cylinder, a 
portion of which is shown at C B, tip of 
developing leaf of Ceiatopteris ; s, apical 
cell ; b, lateral lobe of leaf. E, longitudinal 
section of root-Up of Pteus; s, apical cell, 
root-cap below. 


B 



Fig. 5. 

A, Under-side of a leaflet of Aspidium fXix-moLs, with son,i.B, 
transverse section, with a sorus consisting of the sporangia 
m different stages of development, a—/, and the indusium, 

C, spuraiigium, with annulus, and the hp-cells, Ic, and paia- 
physis, p. D, development of spoies fiom inotiier-cell, a. 

gives rise to the epidermis and its outgrowths, 
(6) internal strands of tissue of which many cells 
undergo characteristic modifications and give rise 
to the future fihro-vascular bundles the whole 
lying imbedded in (c) the less modified ground 
tissue, which for the most part remains parenchy- 
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matoufe, but may in part become lengthened and 
hardened (as sclerenchymatous and prosenchy- 
matous tissue), mainly for the purpose of in- 
creased mechanical strength. The fibro-vascular 
bundles form a mesh work anastomosing where 
bundles are given off into the leaves ; they are 
closed and definite — i e. contain no cambium and are 
consequently incapable of continued growth, save 
by addition at the growing -point. Their structure 
is usually concentric, the bast surrounding the 
wood. The axis forms most commonly a shoit 
root-stock ; this, however, in some genera grows 
erect to a considerable height, as in the tree-ferns 
(see Tkee-fern), and in many species of Pteiis, 
Davallia, Poly podium, &c., the iliizome is long and 
creeping. The leaves are developed in a close spiral 
succession ]ust behind the growing-point, and are 
of slow growth, usually lequiiing two years to 
mature. Even in the expanded leaf growth may 
continue for a long time, the indefinite growth of 
the twining leaf of Lygodium being only the extreme 
case of this. Theii peculiar circinate vernation — 
i.e. inrolled spiial or crozier-like folding in the bud 
— ^is very characteristic, and, as this must arise by 
a greater growth of the under than the upper sur- 
face, so the expansion of the leaf can be readily 
obseived to be due to the gradual reversal of the 
disproportion, equilibrium being only reached with 
maturity. The leaf is sometimes entire, but is 
more frequently pinnate, bipinnate, or decompound : 
this arises, however, in a somewhat different way 

from the pinna- 
tion of the leaves 
of phanerogams 
(see Leaf), being 
due to a dicho- 
tomy with un- 
equal develop- 
ment of either 
fork alternately. 
The leaf-stalk or 
rachis is thus a 
false axis. The 
mode of origin is 
well revealed by 
reference to those 
tasselled varie- 
ties (fig. 6, A) 
which so fre- 
quently appear 
in widely dis- 
tinct species in 
cultivation, ex- 
uberantly vege- 
tative conditions admitting of the almost equal 
development of many successive secondary axes. 

The production of sporangia and spores is in 
most ferns carried on by all the leaves indifferently 
(whence the attempt formerly so prevalent, but 
botanically unnecessary, to distinguish them from 
ordinary leaves as fronds). In many cases, how- 
ever, this becomes restricted to particular portions 
of the leaf, apical in the common royal fern 
( Osmunda regalis, fig. 6, B ), or median as in 0. inter 
rupta^ or even to specif fronds, as in the common 
hard fern {Blechnum spicant) or the parsley fern 
{Allosorus crispm). In such cases the vegetative 
development of the spore-bearing fionds is of course 
greatly checked, and we have a distinct foreshadow- 
ing of the stamens and carpels of the phanerogams 
(although the spores have not as yet themselves 
acquired any character of distinct sex, much less 
the sporangia and the leaves which bear them). 
The fern may also exceptionally bud directly from 
the prothallus without archegonia {apogamy), or 
the prothalliis from the frond witliout spores 
{cepospory ). Many ferns ( particularly ocspleniums ) 
a& multiply directly by budding upon the fronds. 



Fig. 0 

A, Tasselled variety of Male Fem (J 
var. Cnstata). B, Fertile 
frond of Royal Fern (OsmwTida regalu). 


At fig. 5, A, we have a fertile pinna of tlie common 
male fern (a name which, of course, refers meiely 
to an old misinterpretation of the contrast of its 
rough foliage with that of the lady fern ), showing 
the groups or sori of. spore-cases. The same figuie 
(B) gives a section of a sorus, with developing 
sporangia under its epidermic cover or indumim. 
The spoiangia (B, C) grow from epidermal or sub- 
epidermal cells, and at maturity contain about 64 
spores, which are often angular and dark-coloured 
(D). The spore -case is ruptured when ripe in 
vpious ways at once of practical interest and of 
high systematic importance, and the spores are 
tlms diffused in great numbers to take their scanty 
individual chance of germinating as new prothallia. 

Systematists vary somewhat as to the orders 
into which to divide this very lai*ge class, which 
includes about 150 genera and about 4000 living 
species, besides a gieat number of extinct forms. 
A convenient enumeration of these, however, may 
be taken as follows : — 

A. Sporangia thick -walled and without ling, 
arising in the leaf -tissue, and not as epidermal 
hairs (trichomes). I. Marattiacese— 4 genera, with 
about 30 species in tropical America, Asia, and 
Oceania : Marattia, 10 ; * Angiopteiis, 7. 

B. Sporangia epidermal, with ring, (a) Ring 

indistinct. II. Osmiindacese — 2 genera, 11 species, 
scattered through all regions : Osmunda, 7 (see 
Royal Fern); Todea, 4. (6) Ring well devel- 

oped ; 6 orders, distinguished by details of spor- 
angial structure — viz. III. ^ Schizseacese — 4 genera, 
tropical; Schizaea, 14; Aneimia, 30; Lygodium, 30; 
Mob via, 2. IV. (3-leicheniace8e — 3 genera, tropical, 
40 species ; Gleichenia, 8 ; Mertensia, 30 ; and 
Stromatopteris, 1. V. Hymenophyllace8e ( see Filmy 
Ferns)— 3 genera, 200 species, chiefly tropical: 
Hymenophylluni, 80 ; Trichomanes, 120. VI. Cya- 
theaceae, chiefly Tree-ferns (q.v.)— 6 genera, with 
about 170 species, chiefly of southern tropical and 
warm temperate zones ; Alsophila, 60 ; Efemitelra, 
SO ; Cyathea, 40 ; Cibotium, 6 ; Dicksonia, 20. 
VII. Parkeriacese — ^2 genera, with only 2 species, 
Ceratopterls thalictroides, eaten as a vegetable 
in tropical Asia, and Barkeria pteridioides, found 
floating in trmpical American waters. VIII. Poly- 
podiacese. Wliile the preceding families contain 
the genera above named, and a few others less 
known, the Polypodiacese constitute the great 
majority (nine- tenths) of the whole group, and are 
widely distributed throrrgh all regions of the globe, 
although chiefly in warm climates. Of the chief 
families of these abundant and often remarkable 
ferns the following is a brief summary : — 

(1) Sorus not covered by indusiunr. {a) Acres- 
tichese, with sporangia uniformly scattered upon 
the back of the frond or part of it — 5 genera, 200 
species, mostly tropical American, East Indian, 
and Austialasian : Acrostichnm, 170 ; Platycerium, 
8, the stag’s-horn ferns familiar in greenhouses^ 
and remarkable for their ecological adaptations. 
(6) Polypodiese, or Polypodies (800 species), with 
sori variously arranged. ( i. ) Sori in streaks follow- 
ing the veins ; Gynmogramme, 74, of which G, 
chrysophylla and G. tartar ea, both West Indian, 
are cultivated as the Golden Fern and Silver 
Fern, names which well describe the characteristic 
beauty of the mealy wax which is so copiously 
secreted by glandular epidermic cells as to cover 
the lower surface. Sori in round or elliptical 
patches: Polypodium, 150, mostly tropical (see 
Polypody); Phegopteris, 70 (Beech Fern). Sori 
linear: Ceterach, of which the common Scaly 
Fern, 0, offioinarum, was long in repute as an 
astringent medicine, (ii.) Sori along the edge of 
the frond ; may be continuous and uncovered 

* The numbera following generic names indicate the approxi- 
mate number of known species. 
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(Notoclilsena), oi covered by a false indusiuui 
produced by the infolded edge of the frond, which 
is continuous in Pfceiis, 120 (see Bracken), dis- 
continuous in Allosorub, 34 (Parsley Fein), while 
in Adiantuin, 108 (see Maidenhair Fern), the 
patches of sori aie developed upon an in turned edge. 

(2) Sorus covered by indiisium. (c) Aspleniese, 
or Spleen worts ( 400 species ), mostly tropical, ^^itll 
long or linear sori, with indusium aiising later- 
ally from above a vein : Blechnum, 50 ( the Hai*d 
Fern); Asplenium, 300 (the Spleenworts ) ; Scolo- 
pendriuni, S (see Hart’s -tongue). Dlplazium 
esGuUntum furnishes an edible rhizome in the 
East Indies, {d) Aspidieae, or Shield Ferns (250 
species), with dorsal sori of rounded shape, with 
•shield-shaped or kidney-shaped indusia : Aspidium 
(Nephrodium), a large genus (220 species), includ- 
ing the Male Fern (see Fern, Male) and many 
other well-known forms. Minor genera are Cysto- 
pteris, 9 (the Bladder Fern) ; Woodsia, 11 ; Sti'uthi- 
opteris, 3. (e) Davallieae, with sporangia on a 

tooth, or in a furrow of the leaf edge — 4 genera, 
with 200 species, almost all tropical : Bavalha, 112. 
For Salviriiacese and Marsileaceae, see Water- 
ferns. 

Fossil Ferns , — Although fossil ferns have been 
described from rocks of Siluiian age, yet such 
lemains are so fragmentary as to afford no positive 
evidence of their fern nature, and most palfpo- 
phytologists now consider the majoiity of such 
fossils to be the remains of Algoe. From the Car- 
boniferous rocks, however, the evidence of fossil 
ferns in abundance is clearly authenticated by 
excellent casts, and by beautiful petiihcations, 
which, when prepared for the microscope by slicing 
the rock into thin sections, reveal the fern type of 
structure with marvellous completeness. Draw- 
ings and photographs of such ferns, and sections of 
them showing microscopical details, are given in 
the works by Williamson, Kidston, Scott, Car- 
ruthers, Renault, Grand’ Eury, Gwynne- Vaughan, 
Potoni^j Seward, Solms-Laubach, Bertrand, Sterzel, 
Zeiller, and others. 

Until near the close of the 19 th century it was 
a generally accepted idea that the Carboniferous 
period was an age of ferns. More recently, how- 
ever, it has been absolutely proved that many of 
the fossils supposed to be the lemains of ferns were 
in reality plants of a much higher organisation with 
fern-like foliage, but bearing seeds or structures 
closely approaching them. Such fossils have re- 
cently received great attention, because they appear 
to bridge over a 'wide gulf in the evolution of plants, 
filling, indeed, the gap between Cryptogam and 
Phanerogam, and they have received the general 
name of Pteridosperms. This epoch-making dis- 
covery caused a revolution in botanical ciicles,^and 
led to a re-investigation of the whole of the fossil 
fern-like flora, and many so-called Carboniferous 
ferns were regarded with suspicion. Notwithstand- 
ing the change of opinion following the discovery 
just mentioned, it may still be said that feins were 
undoubtedly abundant during Carboniferous times. 
What are perhaps the most elementary of such 
ferns have been ^ouped by Seward under Coenop- 
teridese, a term including the Botiyoptereie and 
Zygopterea of previous authors. These comprise 
such forms as Botryopteris antiqua, Stauropteris 
hurntislandica, Metadepsydropsis duplex^ Uiplo^ 
lahis petty cur ensis, &c., all of which occur in 
a limestone at the base of the Carboniferous 
rooks at Pettycur, S. Fife, and they may be con- 
sidered among the most ancient examples of fossil 
ferns known to science in a petrified form revealing 
microscopical structure. In higher zones of the 
Carboniferous, and in more recent rocks, fossil 
ferns of higher types abound. Some of these are 
minute, resembling filmy ferns, others are gigantic 


like the tree-ferns of New Zealand and Ceylon. 
Duiing the pi ogress of the vast epochs of time 
tluough which the world has passed, many types of 
ferns have enteied the arena and vanished, leaving 
merely their fossil remains, or, as must have hap- 
pened with the majority, nothing whatever as a 
memento of their existence. Other types, strange 
to relate, have persisted from Carboniferous times 
even to the present day, and among such may be 
mentioned the Osmnnda type and the Maiattia 
type. From the impel feet preservation of the sori 
and sporangia, the precise systematic position of 
fossil ferns can rarely with much certainty he 
determined. See Palaeontology. 

Uses of Ferns. — Like other perennial stems and 
root-stocks, those of feins contain a store of staich, 
and this becomes in many species of economic im- 
portance to communities which have not reached 
the agricultural stage. Foremost among these is 
the rhizome oi Pteris eseulenta, the Tara(q.v.) of 
the Maoris, to which may be added Aspidnim ednle 
of Nepal, while the Cyathea mediillaris in New 
Zealand, Angiopterxs evecta in the South Seas, and 
other tree-ferns yield a kind of sago. Surinvals 
of this use of ferns, or reversion to it in time of 
famine, also occur among more advanced peoples 
( see Bracken ), and developing fern fronds aie occa- 
sionally [still eaten as a kind of salad in northern 
countries. Before the epoch of chemical manu- 
factures the common ferns were a convenient 
source of potash, and their fronds are still often 
gathered as bedding for cattle. ^ Their astringency 
gave them also a place in medicine, but the syrup 
known as Capillaire (see Maidenhair) and the 
occasional use of male fern as a vermifuge alone 
survive in modern pharmacy. The characteristic 
beauty of their foliage has, however, given them in 
recent times a place in horticulture so impoitant, 
especially in England, as to be unreasonably com- 
pared to tbe historic Tulipomania (see Tulip j itself. 
The hardy ferns succeed well on shady rockwork, 
and the exotics under glass; their piopagation, 
either by division of the root-stock (Dav^lia, &e.> 
or by sowing tolerably fresh ripe spores in saucers, 
kept moist and shaded under a glass (Pteris, 
Adiantum, &:c.), is also easy. Many can be grown 
under a large bell-glass in rooms, or better in 
Wardian cases. 

Various superstitions attach to ferns — the loot 
of some kinds, for example, was in some places 
credited with the power of opening locks. By 
* watching the fern ’ in solitude during the night 
of St John’s Eve (24th June) one might hope 
to meet fairy benefactors, and receive a purse of 
gold ; but the most widespread superstition is that 
fern seed, properly gathered, rendeis the bearer in- 
visible. On the same eve of St John the fern puts 
forth at dusk a small blue flower, which soon dis- 
appears ; and the wonderful seed, quickly ripening, 
falls at midnight, and should be caught in a white 
napkin. Feih seed is in some places a * wish-seed,’ 
enabling'the bearer to attain his utmost wishes. 

See works by Bower, Campbell, Christ, Seward, 
Heath, Druery, Scott, Lowe, Britten, De Bary, Goebel, 
Van Tieghero, Diels, Engler, 'Williamson, Sim, and 
others ; also the several works on ferns hy Sir W. J. 
Hooker ( British Ferns, Garden Fe'i^ns, Filices Exotica, 
Species MHcim); and, for systematic studies. Smith’s 
H%stO'n(i Filicum; or general, for beginners, Moore’s 
BHtish Ferns. For particular genera and species and 
their culture, see Nicholson’s Dictionary of Gardening, 
[Riley’s Cyclopedia of American Horticulture , &c. 

Fcr Oligiste, a French name for Hsematite 
(q.v. ). See IRON AND Steel. 

Feronia^ a genus of Rutacese. F. Elephavtnm, 
the sole species, is the wood-apple. 

Ferozabad, Ferazepore# See Firozabad, 
Firozpur. 
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Ferrandfna, a town of Italy, on a height 
above the Basento valley, 43 miles ESE. of Potenza 
by rail. Pop. 8000. 

Ferrar, Nicholas, born in 1592, at fourteen 
entered Clare Hall, Cambridge, of which in 1610 
he was elected fellow. He studied medicine, and 
travelled five years on the Continent (1613-18), 
then engaged in the business of his father, a 
iiondon niei chant, and in 1624 was returned to 
arliament. But in 1625 he retired to Little Gid- 
ing in Huntingdonshire, and founded there the 
religious community familiar to every reader of 
Mr Shorthouse’s John Inglesant; next year Laud 
ordained him deacon. With his brother and 
brother-in-law and their families the community 
numbered some thirty persons, who with constant 
services and perpetual prayer combined the occu- 
pation of fine bookbinding. Nicholas himself died 
on 4th December 1637, worn out by asceticism; 
but the ‘Arminian Nunnery,’ which received two 
visits from Charles 1. (in 1633 and 1642), was not 
broken xm by the Puritans till ten years after his 
death. See the two lives, one by his brother John, 
edited by Mayoi (1855), and Nicholas Ferrar^ his 
Household and his Friends (1892). 

Ferrara, capital of an Italian province, stands 
in the marshy delta of the Po, 30 miles from the 
Adriatic, and 29 NE. of Bologna by rail. A walled 
city since 604, it is still fortified with walls, bastions, 
ditches, and a citadel. The old castle or ducal 
palace of the Estes, built in the Gothic style in 
the 14th and 15th centuries, with corner towers, 
moats, and heavy machicolations, is the most con- 
spicuous secular building in Ferrara. After the 
extinction of the Este family it was until 1860 
the residence of the papal legates. The most 
notable churches are the cathedral and those of San 
Francesco, San Benedetto, and Santa Maria in 
Vado, which contain paintings by native artists 
(Garofalo, Dosso Dossi, &c.) and others (Guercino, 
Seb. Filippi). The university, founded in 1264, re- 
organised in 1402, closed in 1794, and reopened in 
1824, has thiee faculties (medicine, jurisprudence, 
mathematics), many professors, but very few stu- 
dents. Its excellent library (100,000 vols., rare in- 
cunabula, and 1000 MSS.) contains original works 
of Tasso, Ariosto, and Guaiini. Ferrara is speci- 
ally remarkable for its art associations. Under the 
patronage of the Dukes of Este it produced a good 
school of paintei s ; in literature it is closely associated 
with Tasso, Ariosto, and Guarini. The last named 
was bom at Ferrara, as was Savon aiola. At the 
period of its greatest prosperity Ferrara had about 
100,000 inhabitants ; though the commune still has 

108.000, the town proper has hardly more than 

50.000. After passing through various vicissitudes 
Fen*ara became subject to the house of Este about 
the close of the 12th century, and remained in 
their hands until the extinction of the family in 
1698, when it passed to Pope Clement VIII. In 
1860 Ferrara was incorporated in Italy. See books 
by Gardner ^904) and Miss Noyes (1904). 

Ferrara, A 25 [deea, a broadsword-maker of the 
16th century, respecting whose personal history 
nothing is certainly known beyona the fact that he 
was established at Belluno in North Italy in 1585, 
where, along with his brother, he enjoyed great 
repute as an armourer. According to a tradition 
long current in Scotland, he was a Spaniard by 
birth ; but the probability that he was an Italian 
and a native oi the city of Ferrara is quite as 
strong. It is claimed for him that he tempered 
sword-blades by the same method as that employed 
1^ the smiths of Damascus. See Sword ; and 
Comhill Magassiney vol. xii, (1865). 

Ferrari, Gattdenzio, Italian painter, was bom 
at Valduggia, in Piedmont, in 1484. A scholar of 


Andiea Scotto, he also caught some, inspiiation 
fiom Da yinci and Raphael. The chief chaiactei- 
istics of his style are correct and vigoious delinea- 
tion, strong but often hard colouring, considerable 
power of invention, and skill in the arrangement 
of drapery. He executed innumerable paintings 
both in fresco and in oil, the greater part of v liiSi 
are possessed by the Lombard galleries. 

Ferrari, Paolo, Italian dramatist, was born at 
Modena in 1822, and produced his first comedy in 
1847. Of his many later works, Goldoni ( 1852 ) and 
Par ini e la Satira (1857) rank amongst the finest 
examples of modern Italian comedy, and are dis- 
tinguished— as, indeed, are most of his plays— by 
a piquancy and sparkling dialogue, as well as 
cleverness of construction and occasional sliaip 
contrasts, such as have been mostly identified with 
French comedy. He died professor of history at 
Milan, 10th March 1889. 

Ferrates are combinations of ferric acid, 
HFe 02 , ^ weak unstable compound of iron and 
oxygen, with bases. 

Ferrer, Francisco (1864-1909), a theoretical 
anarchist, distinguished himself by zealous and 
devoted educational work at Barcelona, especially 
as founder of ‘lay schools,’ highly unpopular with 
clericals and monarchists. He was impiisoned for 
a year, tried, but acquitted, for alleged complicity 
in the plot to assassinate the king and his bride 
( 1906). Accused (without evidence) of being insti- 
gator of the Barcelona rising of 1909, he was tried 
by court-martial and summarily shot — a victim of 
clerical spite, as was believed by many liberals as 
well as socialists. See book by W. Archer ( 1911 ). 

Ferrers. Lawrence Shirley, Earl, the* last 
I nobleman who died a felon’s death in England, was 
born in August 1720, and succeeded to the peerage 
as fourth earl in 1745. He was subject to ungovern- 
able paroxysms of passion, in the fury of one of 
which he killed his old land-steward, for ■which, 
being tried by his peers in Westminster Hall, he 
was hanged at Tyburn, 5th May 1760. 

Ferret, a half -tamed albino pol ecat It is slightly 
smaller than the wild form, measuring about 14 
inches in length without including the tail, and has 
white or yellowish fur and the usual red— i.e. un- 
pigmented — eyes. Like some other albinos, it is 
delicate and requires to be carefully housed in cold 

Aveatlier. The variety 
is virtually constant, 
except when the fer- 
rets breed with pole- 
cats, which they will 
readily do ; then a 
‘ variety -hybrid’ with 
intermediate colour- 
ing results. The 
ferret has been for 
long in human hands, 
for Aristotle knew 
it, and the Romans 
used it as we do. It 
seems to have origin- 
ated in Africa, or in 
southern Europe — 

e.g. Greece— and may 
have been reared by 
the ancient habit of 
keeping a polecat to 
hunt for mice, before 
the days of the domestic cat. In spite of its 
long training, it is hardly tame, far less affec- 
tionate, and needs to be looked after lest it go 
chicken-hunting on its own account. Even infants 
are not safe from its deep^ ingrained thirst for 
blood. It is used both in Europe and America to 
Mil rats, to hunt out rabbits, and even to catch 
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fowls, whicli it can kill very neatly with a single 
bite on the neck. Like its relatives, it is brave as 
well as bloodthirsty, and will attack a large rat 
without hesitation. In hunting rabbits it is often 
allowed to work its will in the warren, the terrified 
inmates being shot or snared as they bolt. Fre- 
quently, however, the ferret has a long string 
attached, so that it may be pulled out. In other 
cases it is muzzled, and sometimes even belled. 
Without muzzle or leash there is always a risk of 
losing the ferret, for if hungry he may^ gratify his 
natural inclinations on the first rabbit and fall 
asleep after his meal, or he may get so excited over 
his work that he will refuse to come out for days. 
In time, however, desire for water brings him to 
the surface again ; for blood, as Jefferies remarks, 
causes great thirst. The ferret generally breeds 
twice a year, each brood consisting of six or nine, 
which the mother sometimes devours. See Ermine, 
Polecat, Weasel. 

Ferricyanogen, formerly Ferridcyanogen, 
a compound radical supposed by chemists to exist in 
feriicyanic acid and tlie ferricyanides. It cannot 
exist in the free state. The most important of the 
ferricyanides is that of potassium, also called red 
prussiate of potash. It is prepared by passing a 
stieam of chlorine gas into a solution of potassium 
ferrocyanide till the liquid turns dark -red 5 on 
evapoiation the salt is obtained in crystals. The 
reaction is as follows : 

Potassium Potassium Potassium 

Ferrocyanide. Chlorine. Chloride. Ferricyanide. 

2Fe{CN)6K4 + Cl^ = 2KC1 + 2Fe(ON)6K3. 
The chief use of potassium ferricyanide is for the 
manufacture of Turnbull’s blue, an impoitant dye. 
This substance is formed when a solution of a fem- 
cyanide is mixed with that of a ferrous salt ( green 
vitriol, for instance) ; it consists of ferrous ferri- 
cyanide, Fe4K2(CN)i2* Ferric salts yield no pre- 
cipitate with ferricyanides. Stiong acids separate 
hydroferricyanic acid, H.2Fe( CN js. 

Ferrier, Sir David (knighted 1911 ), physician 
and scientist, was born at Woodside, Aberdeen, in 
1843, and educated at the univeisity there, where 
he graduated with the highest honours in 1863, and 
soon after gained the inter-university distinction 
of a Ferguson scholarship. After a period of study 
at Heidelberg he settled as a student of medicine 
at Edinburgh, and graduated in 1868 at the close 
of an exceptionally distinguished course. In 1872 
he was appointed professor of Forensic Medicine 
at King’s College, London, and afterwards became 
physician to its hospital, and also to the National 
Hospital for the Paralysed and Epileptic. He was 
elected Fellow of the Royal Society in 1876, of the 
Royal College of Physicians the following year, 
and was made LL.D. by Aberdeen in 1883. Dr 
Ferrier’s chief scientific woik has been in the 
region of the brain, and its relations to such 
diseases as epilepsy, his name being especially 
famous for a brilliant series of expenmental 
researches into the localisation of its functions, 
which have made him a b^te noire to the anti-vivi- 
sectiouists. In 1876 he published T/ie Functions of 
the Brain, which was followed by The Localisation 
of Cerebral Disease and tlie Croonian lecture 

(1890) on cerebral localisation; and alone or with 
others he has written on cognate subjects in the 
Royal Society’s Transactions ( 1884, 1898, &c.). He 
was one of the founders, and for a time was an 
editor, of the journal of neurology, Brain. 

Ferrier^ James Frederick, metaphysician, 
was bom in Edinburgh, June 16, 1808. His fatlier 
was a brother of Miss Ferrier, the novelist; his 
mother, a sister of Christopher North. He was 
educated by Dr Duncan at Ruthwell, at the Edin- 
burgh High School, and at Greenwich by Da: 


Humey, next entered the university of Edinburgh, 
and passed thence to Magdalen College, Oxford, 
where he graduated B.A. in 1831 ; next year he 
was admitted to the Scottish bar, but never prac- 
tised, while the dominant influence of Sir William 
Hamilton made him a metaphysician. In 1842 he 
was elected to the chair of History in the university 
of Edinburgh, and in 1845 to that of Moral Philo- 
sophy in the university of St Andrews. Ferrier 
early attracted notice by some metaphysical essays, 
which appeared in BlachicoodCs Magazine; and in 
1854 he published the hisUtutes of Metaphysics, in 
which he endeavours to construct a system of 
idealism in a series of propositions demonstrated 
after the manner of Euclid. He afteiwardb edited 
the collected works of his uncle and father-in-law, 
Christopher North. His own Lectures on Greek 
Philosophy were edited in 1866. Ferrier died at 
St Andrews, June 11, 1864. See Life by Miss 
Elizabeth Haldane ( 1899 ). 

Ferrier, Susan Edmonston, Scottish no v’-elist, 
was born in Edinburgh in 1782. Her father, James 
Ferrier, one of the principal clerks of the (Souri of 
Session, and the colleague in that office of Sir 
AValter Scott, lived on terms of intimacy with the 
wits and literati of his day in Edinburgh, and Miss 
Ferrier’s talents and quick powers of observation 
were early called into play in the midst of the 
liteiary society in whicn Iter youth was passed. 
Her first work. Marriage, begun in 1810 in concert 
with Miss Clavering, but soon relinquished by the 
latter, appeared in 1818, and this was followed by 
The Inheritance (1824), and Destiny (1831). The 
merit of these tales, which are characterised by 
genial wit, a quick sense of the ludicrous, and con- 
siderable ability in the delineation of national 
peculiarities, is sufficiently proved by the fact 
that by some Scott was credited with the author- 
ship. Miss Ferrier enjoyed the esteem and friend- 
ship of Sir Walter, who repeatedly gave expression 
to his appieciation of her talents, praised her 
portraits of society, and called her his ^sister- 
shadow,’ and derived consolation horn her sym- 
pathy in the season of gloom which darkened the 
close of his life. She figures in Lockhart’s Lzfe 
of Scott, and amongst her papers was found an 
article, ‘Recollections of Visits to Ashiestiel and 
Abbotsford,’ published, along with a Memoir and 
her works (6 vols. 1881). She died at Edinburgh, 
Nov. 5, 1854, See Life by her grand-nephew ( 1899). 

Ferro, or Hierro, the most western of the 
Canaiy Islands (q.v.). This island was selected as 
a first meridian by a scientific congress called 
together at Paris by Richelieu in 1630. The 
meridian chosen, 20“ W, of Paris, and 17“ 39' W. 
of Greenwich, is not, however, that of the west 
coast of Ferro, which really lies 20“ 1' 45" W- of 
Paris. Nevertheless it was universally agreed to 
regard it as lying exactly on the 20th meridian 
W. of Paris. This first meridian was long used 
by some European nations. See Latitude and 
Longitude. 

Ferrocyanogen, a compound radical sup- 
posed by chemists to exist in ferrocyanic acid and 
the ferrocyanides. It cannot exist in the free state. 
The most important of the feiTocyanides is the 
potassium salt; it is prej^ared in the following 
manner. A mixture of potassium carbonate, iron 
filings, and animal matter, such as dried blood, 
horn clippings, &c., is heated to redness in iron 
pots. Potassium cyanide is thus formed. The 
mass is extracted with water, the cyanide combines 
with iron, forming ferrocyanide, which dissolves, 
and may be purified by recrystallisation. The chief 
use of potassium ferrocyanide is for the preparation 
of Prussian blue — ferric ferrocyanide (see DYEING 
and Calico-printing)— which is formed on the 
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addition of a fenie salt to solution of the ferro- 
cyanide. A ferrous salt produces a white or light- 
blue precipitate of ferrous ferrocyanide. By the 
action of dilute sulphuric acid on potassium feiro- 
cyanide, prussic acid is produced ; if strong sulphuric 
acid be used, the feriocyanide is completely decom- 
posed, yielding caibonic oxide gas, and sulphates 
of iron, potassium, and ammonium. Hydrochloric 
acid causes the sepaiation of ferrocyanic acid, 
H 4 Fe(CN)^, in small white crystals insoluble in 
hydrochloiic acid. Most of the metallic ferro- 
cj<anides aie insoluble, and many have character- 
istic colouis. Iron cannot be detected in either 
feiio- or feiiicyanides by any of the common 
reactions. Potassium ferrocyanide is not poisonous. 
The chemistry of these compounds is not yet 
thoroughly understood. 

Felrrol, a Spanish seaport in Galicia, stands on 
a narrow ai-m of the sea, 11 miles by water and 
33 by rail NE. of Corunna. A poor fishing-town 
until 1752, it now is one of the stiongest fortified 
places in the kingdom, and possesses one of its 
three largest aisenals (with dockyards, naval work- 
shops, &c. ), but the annual trade has decayed some- 
what. The harbour is safe and capacious, and 
has a very narrow entrance, defended by two forts. 
The town has manufactures of naval stores, linen, 
cotton, and leather, and exports corn, brandy, 
vinegar, and fish. The 30,000 inhabitants are 
engaged piincipally in the arsenal and in the 
saidine fishery. In 1805 a Fiench fleet was de- 
feated by the English off Ferrol. The town was 
taken by the French in 1809 and 1823, and in 1872 
was the scene of a republican rising. 

Ferrotype, or Energiatype, a photographic 
process, first made public by Robert Hunt in 1844, 
m which the negative was developed by a saturated 
solution of protosulphate of iron, with mucilage of 
gum-arabic, and fixed by soaking in water to 
which a small quantity of ammonia or hypo- 
sulphite of soda had been added. 

Ferry, a passage by boat across water. Com- 
mon rowing-boats are generally used for ferrying 
foot-passengers, but when horses and carriages 
have to be taken across, a flat-bottomed baige, 
with an inclined plane at one end, to rest upon the 
shore, for landing and embarking, is generally used. 
This may also be rowed across, but is usually drawn 
by a cable. The rope stretched across the river 
asses through rings or over pulleys attached to the 
arge, and the ferrymen move the barge across by 
pulling the rope. The rope restrains the barge 
from diifting in the direction of the stream. With 
a small boat this diflSculty is obviated by the 
ferryman rowing obliquely, as though he were 
steering for a point higher up the river. Rafts are 
sometimes used for fenying ; and steam ferry-boats 
of various kinds and sizes are familiar to eveiy- 
bo^. 

Mying-hridge is the name given to a kind of 
feny-boat which is moved across a river by the 
action of the combined forces of the stream, and 
the resistance of a long rope or chain made fast to 
a fixed buoy in the middle of the river. The boat 
thus attached is made to take an oblique position 
by means of the rudder ; the stream tlien acting 
against the side tends to move it in a direction at 
right angles to its length, while the rope exerts 
a force in the direction towards the buoy. The 
comse of the boat is analogous to the path of a 
rising kite. The holder of the kite corresponds to 
the buoy, the wind to the tidal stream, and the 
taR to the rudder. Flying-bridges may be used for 
militaiy pu^oses. ^ In Ihe case of a wide river the 
rope or chain requires to be of considerable length, 
and must be supported by movable buoys or by 
small boats. Su^ flying-bridges are familiar to 


those who have sailed up the Rhine. In some 
cases, instead of an anchor laid in the stream, two 
shears or masts are erected, one on each hank, and 
firmly secured by guys. A stout haSvsei is then 
stretched tight from the top of one mast to the top 
of the other , There is a large iron ling or ‘gmm- 
met,’ to whicii is fastened one end of the boat rope, 
the other end being made fast to the boat or boats 
of which the bridge is composed. 

Ferry, Jules Francois Camille, French 
^statesman, born at Saint Di5 in the Vosges, Apiil 
5, 1832, was admitted to the Paiis bar in 1854, and 
speedily identified himself with the opponents of 
the Empire. His^ hostility was carried into jour- 
nalism, and a series of articles in the Temps, in 
which he analysed the accounts of the prefect who 
was then rebuilding Paiis, were republished as the 
Comptes Fantastigues (T Haussmann ( 1865 ). In 1869 
he was elected to the Cor^ L5gislatif, wheie he 
voted against the war with Prussia; and during the 
siege of Paris hy the Germans ( 1870-71 ) he played 
a prominent part as central mayor of the city. 
He was minister to Athens in 1872-73, and m 
1879 became minister of Public Instruction, in 
which capacity he brought forward an education 
bill containing a clause, which was levelled at the 
Jesuits, shutting out members of ‘ unauthoiised 
religious communities* from the schools. The 
clause was twice throvm out in the senate, but 
the expulsion of the Jesuits was effected by deciees 
founded on laws long since fallen into disuse, and 
brought about the dissolution of the miuistiy in 
September 1880. M. Ferry then formed a cabinet, 
which remained in office until Novembei 1883. 
Again becoming premier in Febiuary 1883, he 
boldly embarked on a policy of ‘ colonial expansion,’ 
involving a war in Madagascar, and an invasion of 
Tronquin, where a military disaster brought about 
his downfall in March 1885. He died 17th March 
1893. See A. N. Rambaud, Jules Ferry (1906). 

Fertilisation is that essential process of 
sexual reproduction in which the male element 
(spermatozoid, antherozoid, pollen- tube) comes 
into contact and more or less complete union 
Avith the female element or ovum (see Repro- 
duction), and through which the subsequent 
division and differentiation of the ovum becomes 
effectively possible (see Embryology). The term 
is, however, often more loosely employed to denote 
those preliminaiy processes by Avhich the male 
fertilising element is brought into conditions for 
beginning fertilisation proper. Hence, while the 
zoologist speaks commonly of the fertilisation of 
the ovum, but of the fecundation of the female 
animal, the botanist, in speaking of the fertilisa- 
tion of the flower, is referring to the wind or insect 
agencies by which the pollen is brought to the 
stigma, and of the details of floral structure and 
mechanism adapted to these, the term fecunda- 
tion thus being more frequently applied to the 
subsequent and essential process. See Flowers. 

Fesa^ or Fasa, a town of Persia, in the pro- 
vince of Fars, about 80 miles SE. of Shiraz, with 
a population of 10,000. It has manufactures of 
silken fabrics, and some trade in tobacco. 

Fescenniiie Verses, one of the oldest forms 
of popular poetry in Italy, consisted oi dialogues 
in rude extempore verses, generally in Saturnian 
measure, in which the parties rallied and ridiculed 
one another. The making of them formed a 
favourite amusement of the country-people on 
festive occasions, especially at the conclusion of 
harvest and at weddings. But, degenerating into 
extreme license, the practice had at last to he 
regulated by law. The Fescennine verses are 
usually considered to derive their name from the 
Etrurian town Fescenninm. 
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Fescli) Joseph, Cardinal and Archbishop of 
Lyons, was born 3<i January 1763, at Ajaccio. Of 
Swiss paientage, lie was the half-brother of 
Letizia Eainolino, the mother of Kapoleon Bona- 
paite. Duiing the Fiench Revolution he became 
commissary to the Army of the Alps under his 
nephew in Italy. The First Consul having re- 
solved on the restoration of the Catholic worship, 
Fesch resumed the cleiical habit — for he had oiigin- 
ally taken holy oiders— and was active in bring- 
ing about the concordat with Pope Pius VII. in 
1801. He was now (1802) raised to be Archbishop 
of Lyons, and in the following year to be cardinal. 
In 1804 he was sent as French ambassador to Rome, 
where he ingratiated himself with the pope by his 
adioit management and ultramontane sentiments. 
Two years later he was appointed associate and 
successor of Dalberg, Piince Primate of the Con- 
federation of the Rhine. At a national confer- 
ence of clergy assembled at Paris in 1810 he gave 
utterance to views which lost him the favour of 
Napoleon, w'ho was still further exasperated against 
him on account of a letter 'which Fesch wrote to the 
pope, then (1812) in captivity at Fontainebleau, 
and which was intercepted. After this he lived in 
a sort of banishment at Lyons. At the approach of 
the Austrians in 1814 he fled to Rome, where he 
spent nearly the whole of the rest of his life. His 
resistance to the will of his nephew, and indeed his 
whole conduct, seems to have been actuated by 
sincere zeal for what he considered to be the 
interests of the church. He died at Rome, 13th 
May 1839. Of his large collection of paintings he 
bequeathed a part to the city of Lyons. See Life 
by Ricard (Paris, 1893). 

Fescue {Festuca\ a large and widely diffused 
genus of grasses, very nearly allied to Brome-grass 
(q.v.), and including many of the most valuable 
pasture and fodder grasses--e.g. Meadow Fescue 
(F. datioTy var. ^Tate,mis\ with the allied Tall 
Fescue (var. arundinacea)^ Sheep’s Fescue (F. 
ovina)i of which as many as eight varieties are 
enumerated, but of which, besides the common foim, 
(var. vulgaris) only Hard Fescue (var. d^inmcula) 
is of agricultural importance. Red Fescue (F. 
Tuhra) has also the important varieties, creeping 
(var. gemdna), tufted (var. fallasc)^ various-leaved 
(yar. TieterophyUa), and violet (var. violacea). See 
-Gkasses, and Pastuke. 

Fess, one of the heraldic ordinaries. See 
Heraldry. 

Fessa. See Fesa. 

Festiniog^ a village of Merionethshire, North 
Wales, 22 miles by rail WNW. of Bala, and 3^ 
S, of Blaenau-Festiniog. Standing amid waterfalls 
and mountains (the loftiest Moenvyn, 2529 feet), 
it is a great tourist centre. Pop. 8000. Blaenau- 
Festiniog, 27 miles SSW. of Llandudno Junction, 
and 13 NE. of Port Madoc by the ‘ Toy Railway’ 

( 1869 ), is a place of recent growth, inhabited chiefly 
by slate-quarrymen. 

Festivals^ or Feasts, a term denoting certain 
periodically recurring days and seasons set aside by 
a community for rest from the oi dinary labour of 
life, and more or less hallowed by religious solem- 
nities. These may be joyful occasions commemo- 
rating the lives of heroes, or general days of humilia- 
tion for disasters. But even when soirow w^as to be 
expressed the mortification of the body did not 
always suffice, but plays, songs, dances, and pro- 
cessions full of boisterous mirth were resorted to — 
as in the festivals of Isis at Busiris, of Mai-s at 
Papremis, in the Adonia of Egypt, Phoenicia, and 
Greece — because the divine wrath or sorrow was, 
like that of man, to he changed into satisfaction 
Festivals have also helped onward the progress of 


civilisation itself. Besides helping to knit together 
into unity the body politic, they stimulated the 
artistic sense to emulation in music and the 
dramatic art, and thus laid the foundations of the 
greatest aesthetic triumphs. Enthusiastic, wild, 
metaphysical Egypt invested the countless days 
consecrated to her deified stars, plants, animals, and 
ideas, to the Nile, to Ammon, Kneph, Menes, 
Osiris, to ^Horus, to Neitha, to Ptah, with a 
mystery, sensuality, and mournfulne^s always 
exaggerated, sometimes monstrous. The Hindu, 
no longer daring to offer human sacrifices, shows 
his odd and cruel materialism by throwing into 
the waves, on his festival of rivers, some of his 
costliest goods, gold, jewels, garments, and instru- 
ments ; while in the licentiousness and debaucheries 
perpetrated on the festival of Siva, the god of 
procreation, or on the Bacchautics of the goddess 
Bhavani, he exceeds even those of the Egyptians 
on their Neitha feasts at Bubastis, and the G-reek 
worship of Aphrodite in her Cyprian gioves. 

The ancient Persians alone of all nations had no 
festivals, as they had no temples and no common 
worship. These ‘Puritans of Polytheism,’ who 
worshipped the sun only, and his representative 
on earth, fire, scorned snow and pomp and large 
religious gatherings. A striking contrast to them 
is formed, in another hemisphere, by the ancient 
Mexicans, who were found to possess one of the 
most richly developed calendars of festivals, scien- 
tifically divided into movable and immovable feasts. 
As a strange and singular phenomenon amon^esti- 
vals we may also mention here that ‘of the Dead’ 
or ‘of Souls,’ celebrated among the wild tribes of 
North America. At a certain time all the graves 
are emptied, and the remains of the bodies bmied 
since the last festival are taken out by the relatives, 
and thrown together into a large common mound, 
amid ^reat rejoicings and solemnities, to which all 
the neighbouring tribes are invited. 

Greece had received the types of civilisation, 
religion, and art from Egypt and the East, but she 
developed them all in a manner befitting her glorious 
clime and the joyous genius of her sons. At the 
time of the Ihad two principal festivals only — 
the harvest and the vintage — seem to have been 
celebrated (ix. 250); but they soon increased 
to a very large number. The religious part 
of the festival-~3iomage offered to personified ideas 
— consisted mostly in the carrying about of the 
deity of the day to the sound of flute, lyre, and 
hymns, and in a sacrifice, followed by a general 
meal upon certain portions of the animal offered. 
Then followed scenic representations symbolising 
the deeds of the gods ; after which came games and 
matches of all kinds — ^foot, horse, and chariot 
races, leaping, boxing, throwing, and wrestling. 
Separate accounts are given of some of the more 
remarkable Greek festivals under Bacchus, Mys- 
teries, and Panathen^a, and of the ‘Holy 
Games’ proper, the Olympian, the Pythian, the 
Nemean, ana the Isthmian, under these heads. As 
all these festivities were provided out of the public 
purse the individual did not suffer more than a 
welcome interruption of his usual business, and 
under that genial sky the penalty to be paid for 
occasional indolence was not too heavy. 

Rome adopted and acclimatised the foreign deities 
as she went on from conquest to con<quest, exactly 
as, with her usual prudence and practical sense, she 
coufen-ed her right of citizenship on the nations sub- 
jected to her rule. Her yoke was thus less galling 
to the new provinces, while at the same time the 
populace at home found sufficient distraction in the 
many ancient and newly impoited festivals, with 
their quaint rites and gorgeous pageantry. Yet 
: the Romans never exceeded in tlieir festivals 
a hundred in a year, and in these, again, a 
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distinct line was drawn between civil and religious 
ones. Some of the principal religious festivals 
were the SenimtincB^ on the 25th of January — the 
rural festival of the seed-time ; the Lupercalia, in 
honoiii’ of Pan ; the Cerealia ; the night festival of 
the Bona Dea ; the Matronalia ; and the MtncrvaHa. 
To the purely civil ones belong the Jamialia, the 
1st of January and the New-year’s Day, when the 
new consuls entered upon their office, and friends 
used to send presents {strenos) to each other; the 
Quirinahai in memory of Eomulus, deified undp 
the name of Quirinus ; and the Saturnalia, in 
lemembrance of the golden age of Saturn, begin- 
ning on the 19th of December. The celebiation of 
these festivals was in all respects imitated from the 
Greeks, with this difference only, that the games 
connected with them became with the pie- 
eminently bellicose Romans terribly lifelike images 
of war. Their sea-fights ; their pitched battles be- 
tween horse and foot, between wild beasts and 
men ; their so-called Trojan games, executed by 
the flower of the nobility ; their boxing-matches 
(with gloves that had lead and iron sewed into 
them); chcus, arena, and amphitheatre, gave, 
especially in later times, the greater satisfaction 
the greater the number of victims. 

With the first and strictest monotheists, the 
Hebrews, the remembrance of their liberation from 
Egypt, and nhe momentous period of preparation in 
the desert which followed it, mingled with almost 
all their religious observances, and especially their 
festivals, and infused into them all a tone of deep 
and fervent gratitude ; while at the same time it 
held ever before their eyes the cause of their nation- 
ality, and their aim and destiny ‘to be a king- 
dom of priests and a holy people.’ The Hebrew 
festivals, too, are of an historical, agricultural, 
astronomical, and political nature ; but they mostly 
combine all these characteristics, and are always 
hallowed by the same religious idea. Connected 
with their festivals were no ^ays and no representa- 
tions of a god’s deeds, no games and no cruelty, 
no mystery and no sensuality, but the sacrifice 
of the day, and a special occupation 'with the 
divine law. The influence of the number Seven 
(q[.v.) is seen in the recurrence of many of the 
J ewish solemnities. The Sabbath, the first and most 
important of these septenary festivals, is tieated of 
under its own head. The most exalted of new- 
moon festivals was that of the first day of the 
seventh month, ‘the day of remembrance of the 
sounding’ or ‘of trumpets’ (Lev. xxiii. 24), to 
which in later times, when the Seleucidian era 
was introduced, the name of Bosh hashana 
(New Year) was given; notwithstanding that in 
Exodus (xii. 2) Msan is spoken of as the first 
month of the year. After a period of six years of 
labour the eai-th, too, was to celebrate a Sabbath- 
year ; what it produced spontaneously belonged to 
the poor, the stranger, and to animals. After a 
revolution of seven times seven years the year of 
Jubilee or Jobel was to be celebrated, in which all 
the Hebrew slaves were set free, and all land which 
had been sold in the interval was restored to the 
former owners, in order that the oiiginal equilib- 
rium in the families and tribes should be main- 
tained intact. The pre-eminently a^onomical 
and historical festivals were the three uhaggim — 
viz. Pesach (Passover, q-v.), Schabuoth (Feast of 
Weeks), and Suecoth (Feast of Tabernacles), on 
which tJiree eve^ male was obliged to go up to 
Jerusalem and offer soihe of the first fruits, besides 
the prescribed sacrifices. Post-Mosaic and exclu- 
sively historical were the feasts of Purim, of Human, 
and of the Maccabees. 

Only a cursory glance can be here taken of the 
Christian festivals, which are treated separately 
under their various names. They were for the 


most part rafted, in the course of time, upon the 
Jewish and Pagan ones, but always with a distinct 
reference to Christ and other holy personages. The 
weekly day of rest was transferred from Saturday 
to Sunday, and called the Day of Joy or Resurrec- 
tion. For a long time both Saturday and Sunday 
were celebrated, especially in the East. Two 
separate celebrations took the place of the Jewish 
Passover : the Bascha Staurosimon was the festival 
of the Death, the Bascha AnaMasfimon of the 
Resuirection of our Lord (see Easteb) ; and the 
festival of Pentecost, or the law-giving at Sinai, 
became the festival of the outpouring of the Holy 
Ghost and of the inauguration of the New Cove- 
nant. 

In the course of the 4th century two new 
festivals were introduced : Epiphany (q.v.), which 
oiiginated in the East ; and that of the Nativity 
or Christmas (q.v.). Circumcision, Coipus Christi, 
the festivals of the Cross, of the Transfiguration, of 
the Trinity, and many others are of still later date. 
The veneration felt for Ma^ as the ‘ Mother of 
God’ found its expression likewise in the conse- 
cration of many days to her special service and 
worship ; such as that of her Presentation, An- 
nunciation (Lady Day), Assumption, Visitation, 
Immaculate Conception (q.v.), and many minor 
festivals, over and above the month of .May and 
the Saturdays, which in some parts were entirely 
dedicated to her, in order that the Mother might 
have her weekly day like the Son. Besides these, 
there were festivals of Angels, of Apostles, Saints, 
Martyrs (on the supposed anniversary of their 
death, called their birthday, dies nataUs), of 
Souls, Ordinations, &c. Some were of special 
importance owing to special circumstances ; thus 
St Patricks Day (Mar(^ 17tli) is especially sacred 
to Irishmen, St Andrew’s Day (November 30th) 
to Scotsmen, and St George’s Day (April 23d) 
to Englishmen. In the United States we find 
corresponding festivals in Washington’s Birthday 
(February 22d), Independence Day (July 4th), 
Decoration Day (q.v. ; observed in 1889 as a legal 
holiday in twenty-two states), and Thanksgiving 
Day (usually the last Thursday of November). 

Celebrated at first with all the primitive sim- 
plicity of genuine piety, most of the church’s festi- 
vals were ere long invested with such pomp and 
^lendour that they su^assed those of the ancient 
Greeks and Romans. Burlesque, even coarse and 
profane representations, processions, mysteiies, and 
night-services were in some places, although un- 
authorised by the general church, connected with 
them, and voices within the church loudly de- 
nounced these ‘pagan practices.’ Ordinances for- 
bidding mundane music and female singers for 
divine service were issued, the vigils were trans- 
formed into fasts, days of abstinence and penance 
were instituted, partly as counterpoises, but with 
little result. Nor dia the prodigious increase of 
these festive occasions, and the rigour with which 
abstinence from labour was enforced in most cases, 
fail to produce the natural results of indolence and 
licentiousness among the large mass of the people. 
But it was only after the most decided and threat- 
ening^ demands, as by the German Diet of Nurem- 
berg in 1522, that Pope Urban VIII. was prevailed 
upon to reduce the number for Catholic Chris- 
tianity ( 1642). Benedict XIV. ( 1742 ) and Clement 
XIV. ( 1773) followed in the same direction. 

The Christian festivals have been divided vari- 
ously into f erics statutes (returning annually at 
fixed times), indictee (extraordina^, specially pro- 
claimed), dupUcia (double reminiscence, or of 
higher importance), semidupli(na (half double), 
&c. It was long the custom to recite the office of 
the Feria in addition to that of any feast clrancing 
to fall on it. Hence, on the more important 
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solemnities, a double office had to be recited, one of 
the feria, another of the feast. Semi^doublee were 
those in which the two offices were made into one. 
The church celebrates certain festivals till the 
octave or eighth day after they fall due. Another 
division is into weekly and yearly feasts, these 
latter being subdivided into greater and minor, 
or into movable and immovable. There is also a 
distinction made between integri (whole days), 
intercid (half-days), &c. 

The only trace of the ancient manner of dating a 
festival from the eve or vesjper of the previous day 
— a practice discontinued since the 12th century, 
when the old Roman way of counting the day from 
midnight to midnight was reintroduced — survives 
in the ‘ringing in’ of certain days of special 
solemnity on the night before, and in the fasts of 
the vigils. 

Some of the principal Mohammedan festivals 
(see Mohammedanism) are partly based upon 
those of the Jews and Christians, such as the 
weekly Friday (the Jewish Day of Atonement); 
others are the Birthday of the Piophet, that of 
Hussein, of Mohammed’s granddau^ter Zeynab, 
of the Night of the Prophet’s Ascension to Heaven, 
and Bairam ( q. v. ), See Holiday. 

See Bbbviaey, and works on this subject by Buxtorf, 
Lightfoot, Be Wette, Baunigarten, Mai ; also Thomassin, 
TraiU des Festes ; Gavantus, with Merati’s Notes; and 
Probst, Brevier u. Brevier-gehet. 

Festoon* in Architecture, a sculptured wreath 
of flowers, fruit, leaves, &c., frequently used as 
an ornament in Roman and Renaissance buildings. 
Like many of the other ornaments of classic archi- 
tecture, it owes its origin to one of the sacrificial 
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emblems — viz. the flowers with which the heads 
of the animals, the altars, &c. used to be 
decorated. 

Festus* Porcius, Roman procurator of Judsea, 
who succeeded FeHx (q.v.), 60 A.D., and died a few 
years afterwards. In 62 Paul defended himself 
before him. See Acts, xxv. 

Festlis* Sextus Pompeius, a Latin gram- 
maiian, who flourished most probably in the 2d 
century A.D., and is one of our most important 
authorities on the Latin language. His epitome 
of the OTeat work (now lost) of Veriius Flaccus, 
Be Yerhorum Signijicatione, was arranged alpha- 
betically in twenty books, of which only the latter 
half (M — ^V) survives, and even that in a single 
deplorably mutilated MS. This came from Illyna, 
and fell into the hands of Pomponius Lsetus, a dis- 
tinguished scholar of the 15tn century. It ulti- 
mately passed into the library of Cardinal Farnese 
at Parma, and is now preserved at Naples. The 
work, in spite of all its imperfections, is a grand 
storehouse of knowledge on points of mythology, 
grammar, and antiquities. We have, too, a meagie 
abstract of Festus’s abstract, compile^ by a priest 
Paulus in Charlemagne’s time. All previous edi- 
tions of Festus are of little value compared with 
that of K. 0. Muller (1839), in wliich he has made 
use of the Farnese MS. and other sources, distin- 
guishing the value of each. 

Fetcli. See Double. 
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Fetichisili9 the worship of a fetich, or more 
strictly the belief that the possession of a thing 
can procure the services of a spirit lodged within 
it. The fetich is an object capable of being appro- 
priated by an individual, and counted as animate 
and conscious. We find fetichism flourishing 
not only in Africa, but among the natives of 
both Americas, the Polynesians, Australians, and 
Siberians, and indeed in the lower strata of all 
known civilisations. The word itself is ulti- 
mately due to the Poituguese, the first Euro- 
peans to trade on the west coast of Africa, who 
expressed their conception of the religion of 
the natives by the Portuguese word fettiqdo, 

‘ magic ; ’ but it received its currency through 
the medium of the French, the well-known treatise 
of Charles de Brosses, Du Quite des JDmix Fetiches 
(Dijon, 1760), having carried the word over 
Europe. (Domte used it as a term to desciibe 
what he believed to be a necessary stage in the 
development of all religions in which all external 
bodies, natural or artificial, are supposed to be 
animated by souls essentially analogous to our 
own. Lord Avebury’s definition of fetichism 
is closer to its modern scientific sense — ‘that 
stage of religious thought in which man sup- 
poses he can force the deities to comply wdtli 
his desires.’ He makes it the next stage in the 
ascent of religion from pure atheism thiougli 
totemism and shamanism into idolatrj: But it is 
impossible to admit this tiansition from fetichism 
to idolatry, because the latter necessarily implies 
the superiority of the god over the man; the 
former, on the contrary, tne superiority of the man 
over the god. Idolatry is properly the worship 
paid to an image which is taken to be the usual 
or merely temporary abode of a superhuman person- 
ality. Sir E. Tylor’s definition— ‘ the doctrine of 
spirits embodied in, or attached to, or conveying 
influence through certain material objects’ — ^mcludes 
the meaning, but is not expressed with his usual 
exactness and point. 

Fetichism may be said to be primitive when 
man, personifying everything around him, chooses 
among these imaginary personalities an object 
capable of being appropriated to himself, the 
spirit of which becomes his protector or his slave. 
Again, that may be called secondary fetichism 
which implies belief in the incorporation of a 
spirit in some object chosen as a fetich, either by 
a simple act of spontaneous choice or through a 
magical operation. The latter is far more wide- 
spread than the former, and obviously presupposes 
a belief in animism in Sir E Tylor’s sense of the 
word. Any object may become a fetich, provided 
only it is capable of being appropriated literally or 
metaphorically by an individual. Such objects are 
flints, shells, claws, feathers, earth, salt, plants, 
manufactured articles, anything peculiar or un- 
known or not understood, trees, streams, rocks, 
and even certain animals, as the serpents of 
Whydah. All savage thinking is of course based 
on fancied analogies, and it is quite enough for 
an object to be accidentally associated with an 
event for it to be regarded as the cause and 
even the author of that event, whence its eleva- 
tion to the rank of a fetich. Again, fetiches are 
attached to individuals, to families, or to tribes, 
and it is even not unusual to see them beaten 
and kicked as a warning when they have failed to 
bring the luck that was expected. Even in the 
crooked sixpences which we carry in our purses, 
and in the luck-tokens of our gamesters, there is 
something more than an analogy to the fetich of 
the savage. 

See Animism ; Fr. Schultze, Der FeticMmm (Leip. 
1871) ; B^skoff, Das Eeligionswesen der niedersten Fatur- 
volker (i6. 1880) ; Ba.stian, Der Fetisch an der Kmte 
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Guineas (1884) ; Baudin, Fetichisme et Feticheurs (1884) ; 
Miss Kingsley two books on "West Africa (1897 and 
1899) ; and Nassau’s Fetichism in West Africa (1904). 

F^tiS9 Feancois Joseph, Belgian musician, 
also critic and historian of music, was born at 
Mons on 25th March 1784. His first appointment 
was that of organist and professor oi music at 
Douai (1813). He then held successively the post 
of professor of counterpoint and fugue at the Paris 
Conservatory (1821), and that of director of the 
Brussels Conservatory (1833), combining with this 
last the office of musical director to the king of the 
Belgians. He died at Brussels, 25th March 1871. 
He wrote a considerable quantity of music, includ- 
ing operas and sacred music ; hut he is iDiincipally 
noticed for his works on the theory of music — 
Traitede V Accompagnement de la Partition (1829), 
Treatise on the Theory and Practice of Earmoyiy 
(1844), and Treatise on Counterpoint and Fiigm 
( 1824). But even moie valuable than these are his 
Universal Biography of Musicians ( 1835-44 ; 2d 
ed. 1860-65), and Genei'al History of Music (1869- 
76). These books, although not free from careless 
errors, especially in chronology, and although 
marred by the writer’s bias and paitiality, are 
yet of great value to the historian of music. 

Fetwa, tlie decision of a Turkish Mufti given 
in writing 

Feu and Feu-duty, in Scots law. A feu 
may be described as a right in land, granted in 
perpetuity — the granter being called the * superior,’ 
and the ^antee the ‘ vassal ’ — in consideration of 
an annual payment in money, grain, cattle, or ser- 
vices, called feu-duty, and certain other contin- 
gent burdens called casualties of superiority (see 
Casjalties). Though the term feu was used by 
feudalists to express any relation of superior and 
vassal, in Scots law it was opposed to ward or mili- 
taiy holding, and to blench or nominal holding. 
The superior and vassal each continues to have in 
law an estate, or right of ownership, in the land. 
But at the present day the vassal holds the land 
by a permanent and indefeasible tenure, so long 
as he pays the feu-duty, and the right of the 
superior is substantially nothing more nor less 
than the light to draw a fixed sum secured 
upon the land from the vassal. The system of 
feuing property for building purposes has several 
advantages over that of the long building-leases 
common in England. From its perpetual character 
it gives to the holder a greater interest in the pro- 
perty, and usually leads him to erect more enduring 
structures than he would do under a lease. For as 
time runs on the feu often increases in value, while 
the reverse must always be the case with the in- 
terest of the tenant in leasehold property. Hence 
the movement for leasehold enfranchisement in 
England, which is scarcely intelligible in Scotland. 
Neither does feuing interfere with the letting of 
property on lease or otherwise. Almost all the 
houses in Edinburgh and the other towns of Scot- 
land which are let, either on leases or from year to 
year, are held by their proprietors in feu. Modern 
leu-duties axe in general paid in money. When the 
stipulation is for a duty in grain the quantity is 
valued by fiar prices ( see FiARS ), and paid iu money 
accordingly. Since 1874 the feu-duty, whether of 
money or grain, must be of fixed amount— i.e. not 
contingent. The origmal deed txansf erring the land 
in feu from the superior to the vassal is called a feu- 
charl^r or feu-contract, which is now a very simple 
and intellimble document. Registi'ation has now 
the effect or saSine m making the vassal’s right real ; 
and, unless otherwise stipulated, the vassal is now 
perfectly free to transfer his property to any 
one. No charter or other writ of tire supeiior is 
now necessary to complete the transferee’s title. 


Usually the feu-charter reserves to the superior all 
minerals in the ground, and stipulates that the 
vassal shall build his house either in a particular 
style or of a certain value. By the Scottish statute 
1597, chap. 246, it is declared that all vassals by 
feu-farm failing to pay their feu-dnty for Wo years 
together shall lose their right ; hut the supeiior is 
bound to accept payment of arrears befoi*e declaiing 
an ‘irritancy —i.e. forfeiture. For the mostpai^ 
land proprietors near towns and manufacturiii» 
villages are anxious to add to their annual rentd 
by feuing grounds for building purposes. The 
rate of feu vaiies widely, from as low as £8 
to as high as £500 per acre per annum ; a 
common rate is from £20 to £40 per acre. Wlxat- 
ever he the amount, it is payable by tbe feuar— 
not tire tenant to whom tlie feuar may have let 
the property. When a building consists of several 
floors forming distinct dwellings, the fen -duty 
payable in respect of the land is allocated by 
arrangement between the parties in certain 
proportions among the respective propiietors. 
When the feu-duty is thus split up each pio- 
piietor is responsible only foi his own shai'e. 
In the same way, when a property is sold sub- 
ject to a cumulo feu-duty, it is necessary, with 
the consent of the superior, to allocate this feu- 
duty on the different portions of the subject. 
When feu -duties are offered for sale the vassal 
has an opportunity of extinguishing his feudal 
tenure, and becoming the supeiioi. It is not 
unusual in feuing building-lands for the superior 
to make the roads and drains, the vassals 
being hound to contribute relatively to the 
first expense, or at least the subsequent main- 
tenance of both. Interest does not run ex lege on 
arrears of feu-duties till a demand for payment 
is made. 

Feud in the middle ages meant a war waged 
by private individuals, families, or clans against 
one another on their own account. See Ven- 
detta. 

Feudalismt The feudal system foimed^ in 
medieval Europe the connecting link which united 
the primitive society, whose basis was entirely per- 
soneil, with the modern I’eign of law and order. It 
may be described as a great military and social 
organisation based on the holding of land, yet con- 
taining, imbedded within itself, like fossils in the 
I’ocks, the relics of the earlier systems which in each 
different country had preceded it. The result of 
the system was the establishment of the various 
great European powers on the ruins of the Homan 
empire, and the preservation of order and discipline 
in the wild times of the disintegration of that 
empire. For a clear understanding of the feudal 
system, how it came to he introduced, and the 
cnanges it wrought, a glance is necesspy at the 
social systems which preceded 'it, and which can for 
this pui^ose be classed under two leading ty pes, the 
Teutonic and the Roman, known respectively as 
the Mark system and Emphyteusis. The industry 
of Stubbs, Seehohm, and others has thrown a flood 
of light on the working of the mark system in the 
primeval German forests, by which we can almost 
accurately reproduce the primitive society and 
trace its growth. 

In the first century the tribes seem to have 
been purely nomadic, each kept together under 
the control of its head, having cattle and other 
belongings, but no idea^of permanent possession 
of the land, or, indeed, of anything more than 
taking the pasture and fruits of the earth for the 
time being, and defending their temporal^ encamp- 
ment as long as they remained there. Each chief 
had his personal following, called by the Romans 
his oomitaJfm^ composed principally of the younger 
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sons of the chief families, and of men who prefeired 
a life of adventure to peaceable cattle-feeding. The 
chief’s council was composed of the heads of the 
chief families. In many of the larger tribes there 
weie subordinate divisions, presided over by inferior 
chiefs, but the organisation, whether of the whole 
or of an individual part, was the same. Probably 
originally every man was free and equal, but by 
degiees a class rose up composed partly of prisoners 
taken in war and kept as slaves, partly of gamblers 
who, having lost all else, staked their freedom, and 
lost that ; others, again, from mere poverty, mighu 
voluntarily surrender their freedom for subsistence, 
and thus a class of unfree men would madually 
spring up. By degrees these nomadic tribes took 
to settling and cultivating the land, the influence 
of increasing wealth and civilisation and the know- 
ledge of agriculture, derived from their Boman 
neighbours, tending largely to promote this lesult ; 
but still the same broad principles obtained. A 
group of families would settle on an unoccupied 
ri:act of land, and the council of the heads would 
assign to each family a spot to build a homestead, 
and to put up cattle-sheds and stackyards ; all the 
rest of the land they occupied in common. A fertile 
glade was chosen for a common meadow, and to 
each family the council allotted a share proportion- 
ate to its numbers. Each family cut and harvestsd 
its own hay, then the fences were thrown down, and 
the meadow became common pasture till the giass 
began to grow” again next spring. Around the vil- 
lage and the meadow were the w^oods and wastes, 
always common, never divided or inclosed ; these 
were called the ‘ mark,’ a word meaning a bound- 
ary, and wrhich yet lingeis in the Scottish and 
Welsh Marches, and whence came the name of the 
Province of Meicia. 

The next step in civilisation was the know- 
ledge of tillage, and as arable ground could 
not well be re-allotted every year, a portion 
large or small came by de^ees to he attaclied to 
each homestead, ’and not included in the yearly 
subdivision. Still, however, there was no owner- 
ship of land as we understand it. The head of each 
family was a tnemher of the community, a freeman 
and a political unit, and in that capacity had a 
homestead assigned to him ; this homestead was the 
outward badge or sign of his status as a freeman. 
This village was called the mark, a group of marks 
formed a district, called by Boman writers ‘ Pagus,’ 
and by English writers a Hundred. The pagus 
elected a chief, who was a kind of local judge, and 
each pagus sent representatives to the national 
assembly, in whom the central power was vested. 
In war each pagus sent a hundred champions to the 
host, the nucleus of which was the chief of the 
tribe with his comitatus. Thus the host was simply 
the nation in arms, arranged according to the same 
divisions as in peace ; and when a country was con- 
q^uered they had merely to settle down in the Older 
they stood, and recommence their mark life in a 
new place. The position of a Teutonic land-owner, 
then, was that he held his land not of any superior, 
but in token of his status as a freeman and head of 
a household ; and on his death the assembly of the 
markmen would confer the homestead on the man 
on whom that headship devolved, which also, to 
some extent, they had the power of regulating. 
Such a system was it that in the 5th century the 
Saxons, Angles, and Jutes introduced into Eng- 
land ; and its traces, notwithstanding tjtie lapse of 
fourteen centuries, may still be found in village 
greens and many of the rights of common, when- 
ever the latter are not manorial. Large grants of 
land were made to distinguished warriors of the 
comitatus, who settled down with their dependents 
and slaves, forming villages on their lands in 
^tnalogy to the mark. The whole country was now 


looked upon as one great mark, the unallotted 
lands forming a sort of treasury out of which grants 
could he made to new-comers by the great council. 
Theoretically, the possession of land still was the 
badge of a freeman ; yet, as these grants of land 
were alienable, and could be sold, a class of landless 
men gi-adually arose, and as these had no visible 
sign of their status it became the rule that every 
landless man must commend himself to some land- 
owner who should be responsible to the state for 
him. Also, the smaller land-owners would often 
commend themselves to some powerful lord for the 
sake of honour and protection. A second stage in 
the progress of social organisation was thus reached ; 
the purely personal basis was no longer the sole 
foundation of society, the land-owner, not the fiee- 
man, became the unit ; the host was the body of 
land-owners in arms ; but still it was open to the 
landless man to select his own lord, and such selec- 
tion created no indissoluble tie ; besides this, the 
freeman was still in political theory the equal of 
the noble, and thus the personal basis, though 
obscured, was not entirely lost sight of. 

In the meantime develojjments somewhat corre- 
sponding to these were taking place in the Boman 
empire ; long or perpetual leases of lands taken in 
war were granted by the state in the tenure called 
Emphyteusis. About the time of Constantine 
this tenure was also adopted by private persons 
and corporations, and was extended from land to 
houses, the person to whom the grant was made 
being called Empliytenta. It may be defined as a 
grant of land or houses for ever or for a long period 
on the condition that an annual sum (canon) shall 
be paid to the owner or his successors, and, if not 
paid, the grant shall be forfeited. The emphy teuta 
i& not legal owner, nor a mere hirer ; but the agree- 
ment IS determined by the Lex Zenoniana to rest 
neither on letting nor on selling, but to be a peculiar 
contract depending on agreements of its own. The 
emphyteuta had the usufruct of the land, was 
entitled to its fimits, and under certain restrictions 
could alienate his possession, which on his death 
passed to his heirs; but the ownership remained 
with the dominits-einphytexiseos or lord, and the 
emphyteuta was bound to pay the agreed rent, to 
manage the property as a good paterfamilias, and to 
pay au the burdens and deliver the receipts to the 
lord. A good account of this tenure may be found 
in Hunter’s Roman, Law, pages 426-429. In the 
later empire, by a modification of this tenure, the 
frontier lands on the Rhine and Danube were 
granted to chiefs of the German tribes on condition 
of their being always ready to defend the integrity 
of the empire, this service being taken in lieu of 
the canon or rent of the ordinaiy emphyteusis. ' 
Thus the rival systems of the German mark and 
the Boman emphyteusis were brought into direct 
juxtaposition, and when the barbarians, who for so 
long had hung ‘ poised on the edge of the empire,’ 
broke into the Roman world, carrying their ideas 
of social organisation with them, it was natural 
that the grants of conquered lands to great warriors 
should he made on terms analogous to emphyteusis 
rather than (as happened in the earlier conquest of 
Britain ) on the older mark system. These grants 
were called beneficza, the hmefiomm being held on 
condition of the performance of certain services, of 
which the most important was naturalljr military. 
As in England also, so on the Continent the 
weaker and poorer would commend themselves 
to some powerful lord, surrendering their allodial 
lands (i.e. those held in absolute ownership) ip 
him, to be received back in a sort of emph^rteusis 
tenure on condition of the performance of imlitary 
service. Hence arose feudalism. LitW makes 
the Low Lat. feudum of Teutonic ori^, ^d thus 
cerate with Old High German ^ihmfcdhu. 
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A.S. feoh (OTir fee), mod. Ger. viek, cattle being 
originally the only wealth. It came subsequently 
to mean property of any kind, including land, the 
second part of the root being taken from the word od, 
also meaning property or pay ; fee-od, feodum, 
or feudum means property held on condition of 
pay or services rendered. Guizot in Ciml. France, 
IV. 41, says: ‘The word (feudalism) a^eared for 
the first time in a charter of Charles the Fat in 884.* 
So now the third stage of pro^-ess was reached, 
when land became the sole basis of society, 
the sacramental tie of all public relations; the 
poor man depended on the rich, not as his chosen 
patron, but as the owner of the land he cultivated, 
the lord of the court to which he did suit 
and service, the leader whom he was bound to 
follow in the field (see Stubbs, i. 167). The feudal 
theory was that the king was the sole allodial or 
absolute owner of all the land in the kingdom ; the 
chief lords held their lands from him on condition 
of military service; their vassals from them on 
similar conditions; and sub-vassals from them 
again, and so on in an infinite chain ; each vassal 
owing fealty to his own immediate lord, but being 
bound by no tie whatever to the lord’s lord. Such 
was the leading principle of the system which 
prevailed over France and Germany at the time of 
the Norman Conquest, which was introduced into 
England by William the Conqueror and his Nor- 
mans, and engrafted on the Saxon mark system, 
but modified by the genius of William I. to suit his 
own theories of statesmanship. It was introduced 
about the same period into Scotland by various 
adventurous Norman knights, and engrafted on 
the older clan system with such modifications as 
suited their purpose. Thus three distinct types of 
feudalism arose with marked differences, as we shall 
see. The disruptive tendency of the continental 
feudalism is obvious ; the system was there pushed 
to its lo^cal conclusion. Thus, for instance, the 
Duke of Biittany was vassal of the king of France, 
and owed him fealty, as did the vassals of the duke 
to him, but between the king and the vassals of 
the duke there was no tie whatever. When there- 
fore the duke chose to throw off his allegiance and 
rebel against the king, his vassals were bound by 
their feudal obligations to support him. Such a 
system could only result in making France a mere 
congeries of powerful barons bound by slight ties to 
a nominal head. The weakness of the Carolingian 
kings and the early Capets largely conduced to this, 
as did also the degeneracy of the people, who seem 
to have forgotten that they ever had rights, and 
who became the ready tools and subservient slaves 
of the ambitious nobles. In Germany, though the 
disintegrating tendency was equally marked, the 
social development was different, owing to the 
sturdy independence of the German people making 
it necessaiwfor any chief who aimed at independent 
power and throwing off the yoke of the central 
authority to identify himself with the nationality 
and the aspirations of his vassals. In this way the 
Guelphs became practically independent lords of the 
vast nefs in Swabia, and many another great chief 
threw off his feudal allegiance, and Germany 
became a collection of confederacies, the feudal 
lord of each being representative of the race of his 
vassals, as well as supreme land-owner. 

William I. in introducing feudalism into England 
had no intention of becoming himself a mere roe- 
fainiant; he intended to be king of all England, 
lord of the lowest as well as the highest, not mere 
feudal lord of a number of praeticaSiy independent 
chiefs. _ In this policy of course he had to face the 
opposition of his chim followers, whose object was 
to carve out large lordships for liaemsdves, render- 
^ a nominal homage to William, but practically 
independent of him, William’s policy showed a 


grasp of the principles of statesmanship rarely 
equaled ; being obliged to reward his chief 
followers handsomely, he soon saw that it would 
be dangerous not to make large grants of land, and 
equally dangerous to make such grants as w^ould 
enable them to set up independent kingdoms. 
The plan he took was to make extensive grants, 
but to scatter them through various counties. 
For instance, his half-brother Odo of Bayeux got 
439 manors, but they were scattered through 17 
counties; Robert of Mortain had 793 manors 
scattered through 20 counties. Thus, had either 
of these been minded to rebel, no coherence or 
union was possible among vassals so scattered, and 
in each county an attempt to collect forces fox- 
rebellion would have resulted in a collision with a 
powerful sheriff at the head of his fyrd (the army 
of the shire), who, being a continuation of the 
Saxon and pcmular system of government, and 
being royal officers entire^, mi^t be trusted to 
curb the lawless barons. This, however, was not 
all. No sooner was William I. firmly seated on 
the throne, and the Domesday survey completed, 
than in 1086 at Salisbury he took a step which was 
in direct violation of the elementary feudal prin- 
ciples ; for he summoned a great meeting to which 
we are told there came ‘ all his witan and all the 
land-owners of substance in England, whose vassals 
soever they were, and they all submitted to him 
and became his men, and swore oaths of allegiance 
to him that they would be faithful to him against 
all others.^ Thus there was provided a direct tie 
between the king and all the freeholders whiqh no 
intermediate tie would justify them in breaking. 

We may now consider the nature of the services 
on condition of which land was feudally held, pre- 
mising that in English nomenclature the man who 
held land w^as caued a tenant, the land holden 
was his tenement, and the conditions of holding his 
temire. Tenures, then, were of three kinds, answer- 
ing to the three chief classes of the community, 
viz. free, unfree or base, and religious; and each 
of these might be for certain services — i.e. a fixed 
amount of money or labour at fixed periods — or 
uncertain — ^i.e. such amounts and at such times as 
the lord might require. For example, the free and 
uncertain tenure, usually considered the noblest of 
all the tenures, was on condition of following the 
lord when he went to battle ( which might of course 
be every year, or not at all for a number of years), 
with a body of men and for a number of days in 
the year accurately proportioned to the size and 
value of the holding; this was called Tenure in 
Chivalry or by Knight Service. The free and 
certain tenure was riie payment of a fixed sum 
of money, or sometimes the performance of some 
service of a peaceful and usually agricultural 
nature, and this was termed Free and Common 
Socage. The base tenures were those which 
depended originally on the performance of menial 
offices, and were in fact the tenures by which serfs 
allowed to squat on the lords’ land held their little 
patches at the will of the lord ; a modernised and 
greatly modified form of this tenure still exists 
in England under the name of Copyhold (q.v.). 
The r^igious tenures, under which in early times 
all the church lands were held, were known as 
Frankalmoign and tenure by Divine Ser\’ice, the 
theory being that the prayers of holy men were all 
they could be called on to give by way of service 
to men, and the difference between the two being 
simply that in the former the number and times 
of the prayers was left to the conscience of the 
tenant, in the latter a certain number of masses 
was laid down, and ff they were not duly said the 
lord had his remedy by distress; this last tenure be- 
came obsolete at the Reformation. Frankalmoign 
or free alms is stOl the tenure whereby in England 
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the parson holds the church and glehe, the nearest of the old tenures were preserved, probably on 
thing to allodial ownership known in England, account of their pictui'esqueness and or their being 
The necessity, especially m military tenuies, of too light to be any real burden, such as the tenures 
knowing accurately who the tenant was, gave rise of grand and petit sergeanty, under the latter of 
toanumber of so-called ‘incidents of tenui*e.’ Thus, which the Dukes of Marlborough and Wellington 
on death of a tenant, the custom of the particular hold their lands on condition of the presentation of 
manor, which was pretty much the same all over a flag to the sovereign, 

the countiy, pointed out who by descent became We have seen how in France the disruptive 
his rightful successor; if the heir was a minor, nature of the feudal system and its tendency 
another incident gave the lord the wardship of his to create a class of petty sovereigns more power- 
person and lands till his majority; if a female, ful than their feudal lord proved the destruction 
the lord might dispose of her hand in mamage, of the system itself in that country in the 15th 
lest she should marry a hereditary enemy ; if the century ; and how the very introduction of it into 
tenant wished to sell his land, the lord must accept England was marked by a violation of one of its 
the new-comer as his tenant ; and if the tenant essential features, so that feudalism in its integrity 
died altogether without heirs, the land escheated never existed in England. But probably the country 
to the lord. Accordingly, the lord might always where the system can be most advantageously 
know who his tenant was, and where to look for studied in its development and decay is Scotland ; 
his services. into this country it was introduced not by a power- 

In England, though the oath at Salisbury to a ful monarch like William I., but by a numbei of 
large extent took the sting out of feudalism and restless and ambitious Norman knights journey- 
minimised its disruptive effect, all these results and ing north in search of adventure, who by their 
incidents developed themselves with great luxuri- good swords and their Norman talent for organisa- 
ance and symmetry ; but in or about the time tion made themselves chiefs of powerful clans. The 
of Henry II. a custom arose of commuting all process by which this was accomplished and its 
the services for money to be spent in pay of general good effect on the country have been well 
mercenary soldiers, and thus another blow was shown by the Duke of Argyll in Scotland as It Was 
dealt at the personal relationship based on land- and as It Is {2 vols. 1887). From these Norman 
holding which was of the essence of the feudal knights the great houses of Bruce, Stewart, Fraser, 
system. Later still, in the reign of Edward I., Grant, Corny n, and many others take their lise; but 
was passed the famous statute known as Quia the poverty of the country and the sparseness of 
Emptores ( 18 Ed. I. chap. 1 ), prohibiting any population, constantly reduced by devastating wars, 
vassal from granting any land to be held in fee- prevented the aggrandisement of the feudal lords, 
simple under himself , and enacting that if he wished and checked the disruptive tendency of the system 
to sell it he must do so out and out, so that the just sufficiently to preserve its vitality to a compara- 
purchaser thenceforth should hold of the same chief tively modem period. Indeed, in the rebellion of 
lord as the seller had held of before. Thus the 1745, it became evident that sufficient of the feudal 
formation of the infinite chain of lord, vassal, and spirit remained to be a source of danger to any 
sub-vassal was checked, till in process of time it has government which chanced to be unpopular with 
come about that nearly all freeholders in England the Highland chieftains, and also sumcient of its 
hold directly from the crown. About the same time disruptive and disintegrating tendencies to render 
in France the influence of powerful kings began to any enterprise depending on their support extremely 
absorb the semi-independent dukes and princes into precarious. Accordingly, after the suppression of 
the crown, but not till the following century was the that rebellion, the military tenures were abolished 
result finally achieved by Louis XI. He broke the by legislation very similar to that which at the 
feudal power of the great Duke of Brittany, the Restoration had abolished them in England, 
last, as he was the most powerful of the feudatories Nothing analogous to the oath at Salisbury ever 
of the crowm. In this way French feudalism became took place in Scotland ; accordingly the develop- 
a thing of the past by the absorption of all the ment of the system which made every chieftain a 
mesne lords, finally bringing about the same end king in miniature, whose little realm was a sort 
which William 1. accomplished by masterly policy of microcosm of the whole kingdom, proceeded 
in England; but bringing it about by dint of the unchecked. No statute analogous to Quia Emptores 
sacrifice of all the great nobles, and reducing France ever prevented subinfeudation, and accordingly to 
to the condition of a powerful king with a weak this day there may be any number of links in the 
and servile people, a state of things necessarily chain of superior and vassal and sub-vassal ; while 
leading to the greatest tyranny and to revolution in England, since no sub- vassal could be created 
and upheaval. Meantime in England the progress after 18 Edward I., the intermediate lords have for 
was steady and certain. Quia Emptores destroyed the most part gradually dropped out, and most 
the disruptive force of feudalism; but the old land-owners now hold directly from the crown, 
military tenures remained in name, though in which was one result aimed at by William I., 
fact they were little more than excuses whereby resulting in the most complete consolidation of the 
the lord contrived to screw money out of the country. 

unlucky tenant in the guise of fines for alienation. Those who wish to see the remains of the feudal 
reliefs on taking up the inheritance by the heir, system in visible, albeit dead and fossilised form, 
heriots, first-fruits, prime seisins, &c. There were may do so more completely on the banks of the 
also the aids given by the tenant at certain expen- Rhine than almost anywhere else. The castle of 
sive epochs of his lord^s life, viz. when he was taken the feudal baron towers on its height ; the village 
prisoner and required ransom, when his eldest son of his dependents nestles at its foot, with the church 
was dubbed a Imight, and when his daughter was -whose priest was his tenant in frankalmoign, or 
married— ransomrmr son corps, pur fairc fitz maybe nis chaplain ; the pier, it may be, which 
chevalier, et pur marier sa fille. The extortion to paid his dues — fact, all the machinery of a tiny 
which the feudal system finally degenerated, when kingdom. Between one baron and another there 
all its original purpose was gone, was put an end mi^t be friendship ; there was more often feud, 
to by the Statute abolishing ISdilitary Tenures, Over a number of the barons was some feudal lord, 
passed on the restoration of Charles 11. ; and from a prince-bishop perhaps, or a duke, and over them 
that time forward feudalism to all intents and again the king ; and m legend and story as well as 
purposes was dead in England, save only so far as in visible remains of the ancient buildings may be 
lb affected the forms of conveyance of land. A few traced all the ramifications of the system, till the 
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eye of fancy can without much difficulty lecon- j 
stiuct it again. | 

See the histories of Hallam (1818) and Stubbs (1874- 
rS); works by F, W. Maitland. Yinogradoff, and J. H. 
Round; Seeb'ohm, Village Gommumty (1883); Guizot, 
Histoire de la Cimlisation en France (1845); lYaitz, 
Deutsche Verfassungsgeschichte (new ed. 1879-86). 

Feu de Joie 9 or ‘running-fire,’ a discharge of 
musketry into the air, by a line of soldiers, in 
honour of a victoiy or other OTeat occasion. It 
commences with the right-hand man of the line, 
and passes rapidly down it, each man discharging 
his rifle after a short hut regular interval, till the 
extreme left of the line is reached. : 

Fenerbacli, Ludwig Andreas, German philo- ! 
sopher, fourth son of the following, was born at 
Landshut, 28th July 1804. After he had studied 
theology for two years at Heidelberg under Paulus 
and Daub, Hegel attracted him to Berlin, and ere 
long he abandoned theology for philosophy. ^ In 
1828 he heoMae privatdocent at Erlangen, hut failed 
as a lecturer, and next retired to Bruckberg, where 
his wife’s means enabled him to live in studious 
quiet for more than twenty years. In 1830 he j 
published anonymously his Gtedarikm uher Tod 
und Unsterhhchkeit — an attack on the doctrine 
of immortality — and during the next few years, 
works on the philosophers between Bacon and 
Spinoza, on Leibnitz, and Pierre Bayle. But 
these historical works only paved the way to a 
ciitical investigation into the nature of religion 
and its relation to philosophy, the results of which 
have been given to the world in several works well 
known to speculative theologians. The most cele- 
brated of these is his famous work on the nature 
of (Christianity, Das Wesen des Christenthurm 
(1841), which had the honour of translation into 
English from the pen of Marian Evans (George 
Eliot). Starting from the Hegelian doctrine 
that the Absolute conies to consciousness only in 
humanity, Feuerbach denies to it any existence 
beyond the human consciousness, maintaining it 
to be merely the projection by man of his own 
ideal into the objective world, on which he feels 
his dependence. All authority above man, and 
consequently all moral obligation, is therefore con- 
sistently regarded as a delusion proceeding from 
man himself, and the highest good is explained as 
that which is on the whole most pleasur^le. Yet 
even this highest good is further explained as 
consisting in resemblance to that ideal humanity 
which man creates for himself, and worships as 
God. A kind of ideal theism is therefore retained 
by Feuerbach ; but when his doctrines were adopted 
by the mass of German communists, they degen- 
erated, perhaps logically, into an actual atheism, 
which ignored any moral or social law imposed on 
the individual from any other source than himself. 
.The last years of the philosopher were vexed with 
poverty, from which he was relieved by the offer- 
ings ot admirers, by paralysis, and at last by death, 
13th September 1872. His works weie collected, 
with additions and corrections to bring them into 
accordance with his later views, in 1846-66. See 
books by Griin (1874), Beyer ( 1872h Starcke (1885), 
Engels (1888), Bolin (1891 ), and L6vy (1904). 

Feuerbach^ Paul Johann Anselm von, 
one of the most distinguished criminal jurists of 
Germany, was born at Jena, 14th November 1775. 
From the gymnasium at Frankfort-on-Main, where 
his father was an advocate, he passed in 1792 to 
Jena to study first philosophy, then law. Already 
he had made a brilliant reputation by his Kritm 
(1796), and his Anti-Hohhes 
(1798), when he begian to deliver lectures which 
inti’oduced into cnminal jurisprudence a new 
method of treatment, systematised in his 


huch des gemeinen peinhchen Bechts ( 1801 ; 14th 
ed. 1847). This celebrated work placed Feuer- 
bach at the head of a new school of jurists, who 
maintain that the decision of the judge in every 
case ought to be determined solely by an express 
deliverance of the penal law, never by his own 
discretion, and who on that account obtained the 
name of Rigorists. It gave a powerful impetus 
to the feeling in favour of moie numane and less 
vindictive punishments. In 1801 he was appointed 
professor in Jena, but in 1802 accepted a call to 
Kiel. In 1804 he removed to Landshut ; but next 
year he was transferred to an official post in 
Munich, and in 1808 was appointed piivy-coun- 
cillor. The new penal code which he planned for 
Bavaria (1813) was taken as a basis in tne emenda- 
tion of the criminal law of several other countries. 
During this period also he published his Merh 
%ourdige Kriminalrechtsfalle (1808-11). In his 
Geschworenengencht ( 1813 ) he maintained that the 
verdict of a jury is not necessarily adequate legal 
proof of a crime. Supplements were published in 
1819 and 1821, and a second volume was added 
in 1825. In 1814 Feuerbach became second j)resi- 
dent of the Court of Appeal in Bamberg, and 
afterwards first president of the Court of Appeal at 
Anspach. In 1832 he published a work on Kaspar 
Hauser (q.v.). He had just edited a collection 
of his Kl&ine Schriften when he died suddenly 
at Frankfort-on-Main, 25th May 1833. An inter- 
esting life was written by his son Ludwig (2 vols. 
1852). 

FeuillantSy Congregation of, a reform of the 
Cistercian order, remarkable as forming part of the 
great religious movement in the Roman Catholic 
Church during the 16th century, contemporary 
with and probably stimulated b.y the progress of 
the Reformation. The author of this reform was 
Jean de la Barrifere, abbot of the Cistercian 
monastery at Feuiilants in Languedoc (20 miles 
south-west of Toulouse), who, painfully struck 
by the relaxation of its discipline, laid down for 
himself a new and much more austeie course of 
life, in which he soon found many imitators and 
associates among the brethren of his older. The 
rule thus reformed was, after considerable opposi- 
tion from the advocates of the old rule, approved, 
with certain modifications, by Pope Sixtus V., 
the reformed congregation, however, being still 
left subject to the authority of the abbot of 
Citeaux ; and a convent was founded for them by 
Henry III. in the Rue St Honors, Paris. The 
subjection to the abbot of Citeaux was removed by 
Pope Clement VIII. in 1595 ; and Urban VIII. in 
1630 separated the congregation into two branches, 
one for France and the other for Italy, each under 
a distinct general. The rules of both these branches 
were subsequently modified about the middle of 
the same century. 

The celebrated revolutionary club of the Feuil- 
lants took its name from this order, whose convent 
in the Rue St Honor6 was its meeting-place. It 
was founded in 1790 by Lafayette, Sieyfes, Laroclie- 
foucauld, and others holding moderate opinions, 
but it soon fell before the devouring fire of revolu- 
tion. At length, on the 28th March 1791, the 
assembly in the cloister was forcibly dispersed by 
a raging mob. In October 1791 the extreme right 
and the right in the Legislative Assembly were 
often called Feuiilants. 

Feuillet, Octave, a distinguished French 
novelist, born at Saint-Ld, in La Manche, 11th 
August 1821. He was numbered for some time 
in the band of Dumas’ literary assistants, and 
began his own literaiy career with Le Fruit d& 
fmdUi in the Bevue Nowoelle, From 1848 he pub- 
lished in the Bemie des Dewc Mondes a series of 
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proverbs, comedies, tales, and romances, collected 
in Seines et Pioverbes and Scenes et Comidies (5 
vols. 1853-56). Elected Scribe’s successor in the 
French Academy (1862), and afterwards librarian 
to the emperor, lie died 29th December 1890. 
Some of the earlier novels, as the pathetic story 
La Petite Cointesse, gave promise of powder, but 
his popularity as a novelist leally awoke with the 
publication of the masterpiece Le Boman d'mv 
Jeune Homme Pemvre (1858), and the only less 
beautiful Szhylle (1862). These were followed by 
M. de Camors (1867), Julia de Tr&eoeur (1872), 
Un Manage dans le Monde (1875), Les Amours 
de Phihppe (1877), Le Journal d^une Femme \ 
(1878), Mistoire (Pune Parisienne (1881), and the i 
striking La Morte (1886}. He wrote many 
successful comedies, but it remains true that 
his dramatic faculty is more effectively displayed 
in his novels than in his w'ork for the stage. 
Feuillet had many excellent gifts as a writer of 
fiction. His stories are cleverly constructed, giace- 
fully told, and unstained by coarseness; he is 
thoroughly acquainted with the high circles in 
which his characters move; he has pathos and 
even passion at his command. Yet he cannot 
be classed as a great novelist. He never created 
a really strong character; he frequently strikes 
a false note ; he indulges in morbid sentimental- 
ism, and has a weakness for ^ treating dubious 
situations while posing as a strict morS teacher. 
These defects are in the main unapparent in Le 
Boman dun Jeune Homme Pauvre^mit the story, 
though interesting and in parts charming, yet 
fails to leave a powerful impression on the reader. 

FeuilletOU (Fr,, lit. ‘a small leaf*), the name 
applied to that portion of a political newspaper set 
apart for intelligence of a non-political character, 
for criticisms on art or literature, or for fiction, and 
usually separated from the main sheet by a line. 
The feuilleton was first adopted in 1800 by the Abbd 
Geoffrey for dramatic criticisms in the Journal des 
HSbats, but by degrees the element of belles-letties 
became dominant, and the result was a species of 
light journalistic literature, in Avhich Jules Janin 
became the acknowledged king. In the years 
immediately preceding tire i evolution of February 
1848 entire romances were spun out in the feuille- 
ton, as the novels of Eugene Sue in the Constitu- 
tionnel. Among the later French feuilletonistes 
may be named Fr. Sarcey, P. de Saint-Victor, 
Alb. Wolff, Jul. Claretie, and A. Scholl. The 
French system has been imitated in Germany, 
though with less success than in France, but has 
hitherto found less favour in England. The more 
eminent of recent German feuuletonistes are K. 
Frenzel, P. Lindau, L. Pietsch, F. Gross, O. 
Bauck, and the humorists, Eckstein, Stettenheim, 
Trojan, and Dohm. 

F^Taly Paul Henri Corentin, a French 
novelist, born at Rennes, September 27, 1817. Of 
his many bright and vigorous novels maybe named 
Les MysUres de Londres (1844), Le Fils du Liable 
( 1847 ), and Le Bossu ( 1868), the last named drama- 
tised with much success. Feval became conveited 
to the strictest Boman Catholicism in 1876. He 
died at Paris, 8th March 1887- 

Fever (Lat fehris) is a condition of the system 
in which the most marked sign is rise in tempera- 
ture It is^ one of the most common accompani- 
ments of disease, especially of disease caused by 
infection. When it occurs in a moderate degree, 
it must be regarded in general as a necessary accom- 
paniment to the processes which form the defensive 
mechanism of the body against bacteria and other 
outside influences which produce disease. In some 
persons a feverish condition is provokedhy very slight 
causes, as in children and in hysterical subjects. 


The tempeiatiire of the body is reflated by a 
nervous and chemical mechanism, so that in health 
it ranges between 98*4® and 99*5® Fahr., liable to 
slight variations fiom the eating of food, muscular 
exeition, and a natural fluctuation which lises 
about four in the afternoon and sinks to its lowest 
point in the early morning. The maintenance of 
the proper amount of heat when the surrounding 
air becomes colder is brought about by contraction 
of the vessels in the skin, and a destructive oxida- 
tion of the bodily tissues. In the feverish state the 
latter process takes place to an excessive degree, 
and the skin, which at first is cold and bloocUess, 
becomes later flushed in an attempt to get jid, fiom 
the surface, of the unusual amount of heat produced 
in the deeper tissues. In this condition the body 
wastes rapidly, the loss to the system being chiefly 
in the form of nitrogen compounds ; so that in the 
eaily stages of a fever a patient excretes about 
three times the amount of urea that he would 
excrete on the same diet if he were in a state of 
health. The degree of the fever is estimated by 
the height of the temperature above ^ the normal 
standard. In most of the febrile diseases, like 
influenza, rheumatic fever, diphtheria, &e., a lise 
to 102® or 103® is usual ; in others, the oxidation 
process in the tissues is more violent, and in pneu- 
monia, typhoid fever, &c., it frequently stands at 
104® or 105®; when it reaches as high a point as 
106®, the term ‘hyperpyrexia* (excessive fever) is 
applied, and this is regarded as a point of danger ; 
vmile if it exceeds 107® or 108® Fain:, for more than 
a short period death almost always results. Some- 
times in febrile diseases, in apoplexy, &e,, the 
temperature may rise to 110® or moie before death 
takes place. 

The commencement of a fever is usually maiked 
by a ‘ rigor * or shivering, which may only exist as 
a slight but persistent feeling of chilliness, or may 
form a distinct stage of the attack, as in malaria, 
or may even be so violent, as sometimes happens 
with children, that well-marked convulsions appear. 
There are other feelings of illness also, such as pain 
in the back, headache, sickness, thirst, and great 
lassitude. This stage, known as the ‘ chill * or ‘ cold 
stage,’ is soon followed by the full development of 
the ‘ hot stage.* The skin now feels hot and dry, 
and the temperature, raised above the normal level, 
is often found to show daily variations correspond- 
ing to those of health — ^that is, a rise in the even- 
ing, with a fall towards normal or even sometimes 
below normal every morning. There is an increase 
in the rate of the pulse and of the breathing ; the 
tongue is dry and furred, especially in some fevers, 
like typhoid; thirst is marked, the appetite dis- 
appears; while the urine is scanty, and of high 
colour. The bowels are generally constipated, 
though in some fevers, like dysentery and typhoid, 
in which the intestine is diseased, there is diarrhoea. 
The nervous system shares in the general disturb- 
ance, so that sleeplessness and often delirium come 
on. The wasting of the muscles is very marked 
after some days of fever, and there is consequently 
great loss of strength, even although considerable 
quantities of food are taken. Some fevers come to 
a sudden end by crisis, when the temperature falls 
to normal along with profuse perspiration, copious 
flow of urine, and disappearance of the nervous 
symptoms. Pneumonia and typhus fever end 
typically in this way. Other fevers, of which 
typhoid is an example, end by a gradual subsidence 
of the temperature known as lysis, the sick jpereon 
becoming better each day for a week or so till the 
normal is reached. 

The term exanthemata is applied to that group 
of fevers which are characterised by a distinctive 
rash — e.g. scarlet fever, measles, smallpox. All 
i these and some others, in which the temperature, 
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after rising to S. certain point, remains more or less 
steady there for some days, are known as continued 
fevers. Some attacks of fever tend to have a dis- 
tinct fall of temperature every day, and this type, 
frequently seen, for example, in the disease called 
empysema, is known as remittent fever. Hectic 
fever, which occurs in advanced consumption, with 
a high rise by day and a fall of temperature below 
normal, accompanied by profuse sweating in the 
early morning, is of the remittent type. Inter- 
mittent fever one in which there is periodically 
a complete subsidence of the symptoms with re- 
currence at regular intervals. This is specially 
characteristic of the malarial fevers, and these are 
named quotidian if the fever recuis each day, 
t&rtian if it recurs on the third, fifth, &c., days, 
and quartan if on the fourth, seventh, &c. These 
periodic returns of the fever depend on the length 
of time necessary for a cycle of development to 
take place in the parasites which cause the disease. 
The term Tnalignant, when applied to fevers, is in- 
dicative of special severity. 

As regards treatment of the fever, the condition 
being in mild degrees simply a manifestation of the 
reaction of the body to the disease, no treatment 
beyond means intended for the comfort of the sick 
person are, as a rule, necessary. The continued 
fevers run a course of more or less definite duration, 
and in general sponging with tepid water to keep 
the skin clean, the administration of mild dia- 
phoretic and diuretic medicines, the maintenance 
of the recumbent position in bed, and careful 
restriction of the diet to milk, light soups, and 
farinaceous materials afford all the treatment that 
is necessary. Among the drugs frequently used 
may^ be mentioned mindererus spirit, sweet spirit 
of nitre, salicylate of soda, and aceto-salicylic acid, 
better known as aspirin. When the fever is unde- 
sirably but not dangerously high, some of the coal- 
tar derivatives are frequently administered, e.g. 
antipyrin, phenacetin, &c. Quinine, as well as 
having a general application in feverish states, is 
the drug used par excellence in malaria with the 
object of killing off the parasite to which the attacks 
are due. 

When the temperature has reached an alarming 
height, and especially in cases where the heart’s 
action is much weakened, the use of these ‘ febri- 
fuge ’ drugs is not admissible, and the great remedy 
is to cool the patient by the bath. The fevered 
person is usually placed in water at about the 
normal temperature of the body; and, by adding 
cold water, this is cooled down to a temperature 
of 60® or 70° Fahr. The relief to the patient is 
remarkable, the body parts rapidly with its super- 
fluous heat, and general improvement takes place. 
This lasts for several hours, after which the bath 
may be repeated if necessary. The same result is 
attained by the use of the wet-pack, which consists 
in a wet sheet wrapped round the patient as he lies 
on the bed. 

Fever- blislt {Lindera Benzoin or Benzoin 
odoriferum), a shrub common in the northern 
United States, remarkable for its graceful form 
and beautiful l^ves. A decoction of its aromatic 
and tonic bark is used as a stimulant in fevers. 

F everfew ( Matricaria — Byrethrum — parthe- 
mwm), a composite perennial, common in hedge- 
banks and waste places, but in Britain usually as 
a garden escape. It is closel^r allied to camomile, 
and still more to wild camomile (see Camomile ), 
and like these is of immemorial use in medi- 
cine as a tonic and bitter, its popular name 
recording its febrifugal properties. Like many 
other popular medicines, it has now been replaced 
by more potent remedies, save occasionally in 
the domestic practice of country districts^ or in 


that of the herbalist. A double variety is not 
uncommon in gaidens. The Mayweed {M. in- 
odora) with leaves more 
resembling those of 
camomile, but almost 
scentless, and arge 
flowers with white ray 
and yellow disc, is com- 
mon" in cornfields and 
waste places in Britain 
and throughout Europe. 

See Pyrethrum. 

Feverwort {Trios- 
teum perfoliatum), a 
perennial of the order 
Caprifoliacese, a native 
of North America, where 
its dried and roasted 
berries have been occa- 
sionally used as a sub- 
stitute for coffee; its 
roots act as an emetic 
and mild cathartic. It 
is sometimes called 
Tiber's from the Common Feverfew 

physician who first {Matricaria partheniuvx). 
brought it into notice. 

Fez, or more properly Faz, one of the capitals 
of the sultanate of Morocco, lies inland in 34° 6' N. 
lat. and 4° 58' W. long., about 100 miles E. of 
Rabat on the Atlantic. Standing in a pear-shaped 
valley surrounded with hills, which are clothed 
with orchards of orange, pomegranate, apple, and 
apricot trees, and with mive-gardens, whilst the 
plain is strewn with numerous ruined buildings, 
Fez presents a strikingly oiiental appearance. The 
town itself, divided into two parts by a little stream 
that joins the Sebu 2i miles to the NE. of the 
town, is encircled by crumbling walls, and has 
narrow, dirty, sunless streets. For more than a 
thousand years Fez has been one of the sacred 
cities of Islam, being especially renowned for its 
university and schools of learning. The univeisity, 
attached to the mosque of the Cherubim, called 
also the mosque of Muley Edris (one of the largest 
and most venerated in North Africa) was founded 
in 859 ; at present it is frequented by about 1500 
pupils, who come from all parts of the Mohammedan 
world. Attached to this mosque is a libraiy, com- 
puted to contain 30,000 MSS. Besides the univer- 
sity there are also fourteen colleges. The extensive 
palace of the sultan is now partly in ruins. A 
railway from Fez to Rabat by Mequinez was com- 
pleted in 1915. Fez is one of the busiest commercial 
towns of north-west Africa ; its mei chants import 
European manufactured wares and the productions 
of tropical lands, which they despatch by periodical 
caravans to Timbuktu and the interior of Africa, 
and export ( since 1885 very largely by way of Rabat, 
instead of as formerly by Tangier ) the products 
they leceive thence in return, such as fruits, gums, 
ivory, gold, together with those of the native indus- 
tries, mdef amongst which are morocco leather, fez 
caps, pottery, and gold and silver waies. The 
population is ve^ variously estimated from 150,000 
to 50,000 ; a native computation in 1898 puts it at 
only 24,000, embracing Arabs, Berbers, Jews, and 
Negroes. Fez was founded by Muley Ediis in 808, 
and was the capital of the Edrisi dynasty as long 
as it lasted. Towards the end of the 11th century 
the town was made the capital of an independent 
kingdom, founded ( 1086 ) by the Almoravid prince, 
Yussuf ibn Tashfin, and from that time onwards it 
ranked, on account both of the veneration it was 
held in as a sacred city and of its learning, as one 
of the first cities of Islam. But from the date of 
its incorporation with Morocco, in 1548, it began 
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to decay in importance. It was occupied by a 
French relieving force in May 1911. See Meakin’s 
books (1899-1902), and other works named at the 
article Morocco. 

Fez, a ied~ biimless cap of fine wool, fitting 
closely to the head, with a tassel of black or blue, 
worn in Turkey (till 1924), Persia, Greece, Albania, 
E« ypt, and on the shores of the Levant generally. 
The name is derived from the town of Fez, where 
such caps were long made ; at present the best are 
manufactured in Tunis, but fezes of fair quality 
are prepared in Germany, France, and Switzerland. 
In Africa they are usually called tarb'dsh. 

Fezzan, a province of North Afiica, transferred 
in 1912 from the Turkish empire to Italy, is 
politically attached to Tripoli, to the south of 
which country it lies. Extending some 390 miles 
N. and S., and some 300 E. and W., Fezzan 
belongs to the desert region of North Africa. It 
consists of a huge depression, fenced in on all sides 
except the west by low ranges of hills, and traversed 
by barren, stony, shelterless plateaus, between 
which lie long shallow valleys, containing numerous 
fertile oases. The northern barrier of the province 
is the range of Jebel es-Soda, which strikes off 
nearly due east from the south-east corner of the 
Saharan plateau called the Hammada el-Homra, 
and is continued towards the south-east by the 
Haru j el- Aswad. The J ebel es-Soda measures about 
125 miles in length, and has an average altitude of 
2950 feet. South of this range stretches for some 
80 miles a series of low elevations, strewn with 
smooth stones, destitute of water, and almost 
entirely devoid of plant and animal life; beyond 
these again comes a region of sandy alluvial soil, 
containing saline deposits, with a tolerably good 
supply of water at 10 to 12 feet below the surface. 
South of the Hammada el-Homra Fezzan is in- 
vaded by the edeym or Saharan sand-dunes ; and 
these are separated from the Hammada of Murzuk 
on the south by the Wady Ladshal, a watercourse 
extending north-east for about 125 miles. The 
southern border of the province is formed by the 
Tummo Hills, more than 2500 feet high, which 
connect the Ahaggar plateau in the north-west with 
the mountainous region of Tibesti in the south-east. 
The entire region slopes gently towards the east. 

The oases, mostly depressions in the valleys, 
are the only cultivated spots, where a little 
grain and a few vegetables are raised, and where 
grows the date-palm, the principal source of food 
for the inhabitants and their domestic animals. 
Of these camels, poultry, and pigeons are alone 
kept in any great number. The climate is on the 
whole uniform and healthy. Fezzan is both hotter 
in summer and colder in winter than Tripoli ; its 
temperature ranges from 23° to 112°, the annual 
mean being 70° F. The atmosphere is very dry ; 
rain scarcely ever falls. The principal winds blow 
from the south and east, but from December to 
April north and west winds are very prevalent. 
There is no industry, no export trade except in 
soda, obtained from extensive salt lakes north- 
west of Murzuk, and veiy little commerce. For- 
meily, however, the Fezzan merchants occupied 
a very important position as intermediaries in 
the trade between Tripoli and Egypt on the one 
hand, Bornu and Tiuiouktu on the other ; but 
the opening of new routes and the attempts to 
check the trade in slaves — the great staple of this 
route — have destroyed the commercial importance 
of Fezzan, The inhabitants, variously estimated at 
from 50,000 to 200,000, are a mixed race, embracing 
Tuareg, Tibbu, Bomu, Haussa, and Arab elements 
grafted on the original nomadic stock. They are 
frivolous, pleasure-loving, and idle, but noted for 
their honesty and good-nature, as well as notorious 


for their immorality. In theii* manners and social 
customs they have borrowed largely fioin Arab 
originals ; in religion they^ are Mohaiiiuiedans of 
the Sunnite creed. The principal town of the pro- 
vince is Mmzuk (pop. 5000). 

Fezzan is the ancient Phazania, or the land of 
the Garainantes, who were conquered by the 
Roman Balhus in 20 B.C. In the 7th century the 
country was subdued by a lieutenant of ’Amr, the 
Moslem conqueror of Egypt. From the 10th century 
onwards, except in the 13th century, when it was 
held by the kings of Kanem, Fezzan was ruled by 
native or Arab dynasties. From the 16th century 
its history was a series of struggles against Tripoli, 
until in 1842 it became Turkish, in 1912 Italian. 
Ffestiniog^. See Festiniog. 

FiacrCf or Fiacrach, St, an Irish hermit 
who settled near Meaux in France, building a 
small monastery there. He died about 670, and 
from the 9th to the 17th centuiy was famed as a 
worker of miracles, especially curing a kind of 
tumour. His shrine, ultimately deposited in the 
cathedral of Meaux, was long an object of pilgrim- 
age. His name has been oddly perpetuated in 
connection with Cabs (q.v.) and Hosiery (q.v.). 

Fiars (connected with the French aff^ra^e^ 

‘ taxation,’ and the English feor) is a term meaning 
‘prices,’ and now in Scotland used to denote the 
prices of grain fixed annually, mainly for the pur- 
pose of settling the rate at which the stipends of 
the parochial clergy are converted into money. 
The prices are the prices of the different kinds 
of grain of the growth of each county for the pre- 
ceding crop, as fixed by the sentence of the sheriff, 
proceeding on the report of a jury summoned for 
the purpose, before wnom the evidence of farmers 
and corn-dealers is produced. The original use was 
to fix crown rents, but at an eaiiy date the system 
was applied to church stipends. See Teinds. 
Fiars prices, in addition to hein^ the basis for pay- 
j ment of stipend, are also used m varying degrees 
j in different distiicts in connection with the pay- 
ment of ^rain rents of farms, and in the settlement 
of valuations as between landlord and tenant or in- 
coming and out-going tenants. 

The procedure in ‘ striking the fiars ’ is regulated 
by Act of Sederunt, 21st December 1723, re-enacted 
in the Codifying Act of Sederunt, 1913. The time 
fixed by this act for summoning the jury is between 
the 4th and 20th of February, and the sentence of 
the sheiiff, applying the verdict of the jury, and 
fixing the fiars prices for the preceding crop, must 
be pronounced before the 1st of March. The sheriff 
selects a jury of fifteen, of whom eight are heiitors, 
who elect one of themselves as chancelloi, receive 
the evidence tendered, and on that evidence fix or, 
as it is termed, ‘strike’ the fiars prices of the 
several sorts of victual. An Act of Sederunt, 29fch 
January 1918, permits the sheriff, in fixing the 
fiars prices, to dispense with a jury, and to proceed 
to fix the fiars prices on such evidence as seems 
to him proper and sufficient. Since the passing of 
this act the general practice has been for the 
sheriff, instead of calling witnesses to attend at 
the Fiars Court to speak to their individual trans- 
actions in grain, to require farmers and others in 
the various paiishes in the county to fill up signed 
statements giving details of their transactions in 
the different kinds of grain during the year The 
existing system of striking fiars prices is open to 
adverse criticism, on the ground that it is antiquated 
in principle, uncertain in results, and troublesome 
in operation. Remedies were suggested by depart- 
mental committees in reports dated 30th August 
1901 and 31st May 1911. The report, dated 20th 
April 1917, of a departmental committee on fiars 
prices in Scotland sets out the fluctuations in these 
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piices in recent years. A bill for the standardi- 
sation and commutation of victual stipends was 
brought foiward by the Secretary for Scotland in 
1920, but was withdrawn. The departmental com- 
mittee on the endowments of the Church of Scot- 
land in their report, dated 4th Aprill923, recommend 
the conveision of victual stipend into a fixed and 
permanent money value, on the basis of average 
value over a period of fifty yeais up to and includ- 
ing 1922. In England, under the Tithe Commu- 
tation Acts, one set of values, based on an aveiage 
of the preceding seven years, is fixed for the whole 
country (see Tithes). See Paterson, Historical 
Account of the Striking of the Fiars in Scotland 
(1852) ; Fxars Prices, by William Hector ; Position 
of Fiars Prices and Conversion of Grain Payments, 
by N. Elliot (1879), For the fiars prices prior to 
1776, see Bald’s Tables. See also Taylor’s Tables of 
Value of Tithe Pent Charges (1879), and, for fiars 
prices in the several counties of Scotland, see annual 
issue of Oliver and Boyd’s Edinburgh Almanac, 

Fiasco^ a term borrowed from the usage of the 
Italian theatre, and now naturalised in France, 
Germany, and England, for a failure in acting or 
singing, or by extension of the metaphor for a 
failure of any kind. In Italy it is not uncommon 
to hear an audience cry out, ‘ Olh, olh, fiasco f even 
when the singer has only made a single false note. 
The word means literally ‘a bottle,’ and its meta- | 
phoiical use may contain an allusion to the burst- i 
ing of a bottle. i 

Fiat^ in English law, a short order or warrant 
of a judge or public officer for making out or allow- 
ing piocesses, letteis-patent, &c. 

Fiber* See Musquash. 

Fibre. See Fibrous Substances, Muscle. 

Fibrin is a protein substance appearing in the 
blood during coagulation. In blood, which has 
escaped from a blood-vessel, there appears, in the 
comae of a few minutes, a fibrous network, which, 
with the corpuscular elements of the blood en- 
meshed in it, becomes denser and undergoes con- 
traction, forming the clot. Fibrin is the material 
of which this fibrous network is composed. 

Fibrin is most easily prepared by whipping blood 
during coagulation with a bundle of fine twigs. 
The fibrous, elastic threads, as they are formed, 
adhere to the twigs, and the resulting mass of 
fibrin may then be freed from the other components 
of the blood by washing in water. It is a stringy, 
elastic, white substance, insoluble in water, alcohol, 
or ether, soluble in dilute salt solution, and pre- 
cipitable by saturation with sodium chloxide or 
magnesium sulphate, reactions which place it in 
the globulin class of j)roteins. 

Fibrin arises from a substance of apparently 
similar chemical nature, fibrinogen, which is nor- 
mally present in the circulating blood. On ex- 
amining coagulating blood with the ultramicroscope 
the fibrin is seen to be deposited as very small 
needles, at first exhibiting some freedom of move- 
ment', but, rapidly becoming more numerous and 
interlacing with one another, ultimately forming a 
stationary mass. The process is apparently one 
partly of crystallisation and partly gelatinisation. 

The conversion of the fluid fibrinogen to the 
solid fibrin is brought about by a substance, throm- 
bin. Thrombin is not present as such in circulat- 
ing blood, *but again is formed from a precursor 
prothrombin. Two views exist as to the cause of 
the transformation of prothrombin to thrombin in 
shed blood. According to one of these, there arises 
from the blood-platelm, which are in great part 
destroyed when blood is shed, a substance throm- 
bohinase, which, reacting with the prothrombin in 
the presence of calcium in the ionic state, changes 
the prothrombin to thrombin. According to the 


other view, piothrombin and ionic calcium in them- 
selves can produce thrombin, but aie prevented 
from doing so m the circulating blood by the pie- 
sence of a substance of phosphatide nature. On 
the escape of blood from a vessel, tlieie is pioduced, 
either from the disintegrated blood-platelets or the 
injured tissues, a substance, also of pbosphatide 
nature, and piobably identical with the phospha- 
tide cephalin, which has the property of neutralising 
the antiprothrombin substance, thus allowing the 
prothrombin-thrombin change to proceed. 

Fibroline, a yarn made from flax, hemp, and 
jute waste, and used with linen or cotton yam for 
the backs of carpets and such-like puiposes. 

Fibrous Substances (all except asbestos 
animal or vegetable) owe to a peculiaiity of struc- 
tuie their capacity for being spun, woven, and felted. 
Human hair or horse-hair is not suitable for 
ordinaiy textile fabrics, because either resembles 
a very thin flexible rod with smooth sides, so that 
when an attempt is made to twist a number of 
them into a yarn, or form them into a felted 
substance, they will not hold together. Hoise- 
hair used singly is made into cloth hecau'^e it 
is exceptionally strong. But nearly all fibres 
suitable for woven or felted fabncs, such as wool, 
silk, cotton, or flax, have on their surface serrations 
or projections of some kind, or they have a prone- 
ness to twist and curl, either of which characters 
causes them to interlock, so that when they are 
spun into yarn they do not untwist again. These 
little prominences or projections are only seen when 
the fibre is highly magnified. 

In addition to suitable structure, the value of a 
fibre for industrial purposes depends upon its 
strength and elasticity, and upon its capability of 
being bleached and dyed. Length and fineness are 
also considered, as well as abundance of supply. 

The wool of the sheep and the shawl goat 
is described under Wool and Kashmiu Goat. 
See their respective heads for alpaca, mohair, fur, 
and silk. There are a few other animal fibres of 
some interest or importance, such as camel’s hair, 
from which an excellent cloth is made, and cow- 
hair, which is used in considerable quantity for 
inferior kinds of woollen goods. A fibre of a silky 
natuie is obtained from the byssus of a large 
MediteiTanean bivalve shell-fish {Pinna noUlis), 
which is made into shawls and gloves. 

Difieient parts of plants yield fibres. Only 
dicotyledonous plants have a true hark, and from 
these come the most important textile fibres of 
vegetable origin. These generally consist of strong, 
fine, flexible bast fibres from the bark sheath, of 
which flax, hemp, rhea, and jute are examples 
(see Bast). The most valuable of all, however 
— y\z. cotton, consists of hairs which surround the 
seeds of the plant. In monocotyledonous plants, 
which also yield many serviceable fibres, these are 
commonly obtained from the fibrous portions of 
leaves and of leaf -stalks. More rarely they occur 
as hair-like fibres which form appendages to leaves 
or surround their base. Coir ( q. v. ) fibre is from the 
husk of the nut of the coconut palm. 

Vegetable fibres consist essentially of Cellulose 
(q.v.), a substance which is not easily acted upon 
by chemical reagents such as affect allied bodies 
found in plants. This is an important property in 
connection with some of the manufacturing pro- 
cesses through which they require to pass. 

During the Great War, under stress of shortage 
of I'aw materials, various fibrous substances, which 
had never before been used, or only in some slight 
nieasure experimented with, were pressed into ser- 
vice, in Central Europe more especially, in the 
production of textiles, paper, explosives, &c. Ex- 
periments were made, too, in deriving foodstuffs 
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from fibious materials hitherto classed as indiges- 
tible, and cattle foods of this description were 
indeed actually adopted. 

Cotton, flax,^ hemp, jute, sisal hemp, and cotton- 
grass are described under these heads ; ramie, rhea, 
or China-grass under Bcehmeeia ; and New Zealand 
flax (.Phormnim tenax) under Flax. The vege- 
table fibres noticed in what follows, though less 
known than those used in our principal textile 
industiies, are nearly all of some importance 
commercially. Besides these there aie quite a 
number of plants yielding fibres known to have 
valuable properties which have not, except in 
the countries in which they grow, received any 
industrial application. 

Fibees fkom Bicot vledons. — Asclepias syriaca 
(Silk Weed), — The seeds of this plant are covered 
with a silky down which is used for a variety of 
purposes, such as the stuffing of beds and for 
mixing with wool for certain kinds of cloth and 
felt. The species is a native of Syria, but is 
also found in North and South America, and is 
cultivated in some parts of Europe. 

Bmumontia grandiflora is anotlier plant yield- 
ing a hairy or silky fibre from the seeds. This is 
considered to be one of the best and strongest of 
the seed-haiis called ‘vegetable silk.’ 

Broussonetia ‘papyrifera (Paper Mulberry). — A 
fine white cloth called tapa is made in a number of 
the Pacific Islands by beating the bark of this tree. 
The bark of this and another species of Broussonetia 
is much used for making paper in Japan. The 
fibrous portion of the bark of the young shoots of 
white mulberry {Morus alba) has been used as a 
textile material in Italy (see Mulberey). 

Crotalariajimcea (Sunn Hemp). — Indigenous to 
Southern Asia and the tropical portion of Austral- 
asia ; cultivated all over India. The fibre is very 
suitable for cordage, considerable quantities being 
exported from India for this manufacture. 

Daphne longifolia^ D, papyracea^ D. WalUchi . — 
The fibre of the bark of each of these Indian plants 
is used in the manufacture of paper and ropes.' 

Eriodendron anfracUwsum (Silk-cotton tree), — 
This is a tropical American tree of the order 
Bombacacese, Avhose seeds are covered with silky 
haiis, used for stuffing cushions, &c. The cotton- 
tree of India and Ceylon, Bomhax Tnalaharicum, is 
used in the same way. 

Hibiscus cannabinus (Hemp -leaved hibiscus, 
Deccan hemp ). — In Bombay, the Central Provinces, 
and Madras (regions unsuitable for jute-growing), 
this small herbaceous shrub is largely cultivated 
for its fibre, which is used as a substitute for jute. 
It is rather coarse and harsh, though strong. In 
India it is made into ropes, sackcloth, and nets, 
and largely into paper. 

Hiimtiliis luputus {Hop ). — From the hop vine a 
useful fibre is obtained, which is turned to account 
for making cloth in Sweden. In England it has 
been made into millboard. 

Tilia europoca (Common Lime-tree). — The bast 
fibres of this tree are extensively used in Russia for 
mats, ropes, and other purposes. 

Fibres from Gymnospeems.— P m-ws sylvcstris 
(Pine- wool). — Fibre obtained from the leaf -needles 
of the Scots pine has, on the continent of Europe, 
been made into a blanket stuff for hospitsils, 
flannels, and hosiery. It is usually mixed with 
cotton or wool. The material is believed to have 
medicinal properties. 

Fibres prom Monocotyledons.— 
cajia { Spanish aloe ). — An excellent fibre is obtained 
from this plant, which grows in great abundance in 
all parts of tropical America. It has also been suc- 
cessfully introduced into some countries of the Old 
World. The fibre is made into ropes, twine, and net- 
ting, as well as into matting and imitation haircloth. 


Agave mexicana. — ^A plant distinct from the last, 
though often confounded with it. The fibres of 
both are used for the same purpose. Paper was 
made by the ancient Mexicans from A. mexica'na 
in the same way as tiie Egyptians made it from 
the papyrus. 

AMalea funifera (Piassava). — From this palm 
much of the cordage used on the Amazon River is 
made. The strong fibres used suiiound the young 
leaves. These are known in commerce as piassava 
fibre, or at least one kind of it, which is used in 
Europe chiefly for brushmaking. Anothei kind of 
piassava is got from Leopold inia piassava^ also a 
Brazilian palm. 

Bromelta ananas {Ananassa sativa ) ( Pine-apple ). 
— In some places, such as the Bahamas and India, 
this plant is cultivated for its fruit, but in Malacca, 
Java, China, and some other eastern places chiefly 
for its fibre. Several species of bromelia yield use- 
ful fibres. The B. pigna of the Philippines yields 
the fine thread from which the costly pina cloth or 
pina muslin is made. B. sylvestris, called in Cen- 
tral America the mta, and in Mexico the istUi also 
produces an excellent fibre. 

Carludovica palmata (Panama screw-pine). — 
The unexpanded leaves yield the straw of which 
Panama hats, so much valued for their durability^ 
are made. 

Caryota wrens ( Kittool ). — From the leaves of this 
Indian palm the kittool fibre, now largely used to 
mix 'with bristles in brushmaking, is obtained. 
Strong ropes are made of it in India. 

Copertucia ceHfera (Carnauba or Camahuba 
— q.v. — ^palm). — ^A Brazilian palm remarkable for 
the number of useful products obtained from it. 
In that country the fibres of its leaves are used 
for ropes, mats, brooms, &c. 

Corypha australis (Australian cabbage-palm).— 
The fibre obtained by splitting the leaves is made 
into clothing, netting, and hats. 

Macrochloa tenadsdrfwi (Esparto-^ass). — Es- 
parto fibre is now manufactured into Paper (q.v.) 
on a great scale. For this purpose it is extremely 
well suited, being fine and strong, with a tendency 
to curl. Until comparatively recently much of the 
esparto-grass of commerce was supposed to be the 
Lygeum spartum^ an allied plant. 

Jr-iesa (Manilla hemp). — The chief use of 

this fibre is in ropemaking, but matting is also 
made from it on a considerable scale in Dundee. 
It is prepared from the leaf -stalks of a wild plan- 
tain growing in the Philippine Islands. 

Fibre from a Flowerless Plant, Cibotium 
harometz (Pulu fibre). — The fibre so called sur- 
rounds the stalks of the fronds (leaves) of the 
plant, which is a fern growing in the Sandwich 
Islands. This fibre, like some of those occurring as 
hairs on seeds, is called ‘vegetable silk.’ It is used 
in the United States and Australia for stuffing in 
upholstery work. 

Fibro-vascular Bundle* See Leaf, Stem, 
Bark, Vegetable Histology, &c. 

Fib'ula, a clasp or buckle (see Brooch, 
Buckle). For the hone so called, see Leg. 

Fichte. Johann Gottlieb, a distinguished 
German pnilosopher, w’as horn at Rammenau, near 
Bautzen, in Upper Lusatia, 19th May 1762, of a 
family distinguished for their simple piety, upright- 
ness, and firmness of character. His earlier yearn 
w^ere marked by a love of solitaiw musing and medi- 
tation. In 1774 he was placed at the gpunasium 
of Pforta, near Naumhurg ; and in 1780 he entered 
the university of Jena, where he devoted himself 
at first to theology, but afterwards to phffoaophy. 
During the years 1784-88 he supported himself ui 
a precarious way as tutor in various Saxon families. 
Subsequently he went to Zurich in a similar capa- 
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city, where he first met Johanna Maria Rahn, who 
afterwards became his wife. Circumstances pre- 
venting their immediate union, Fichte in 1791 
accepted a tutorship at Warsaw, in the house of 
a Polish nobleman. The situation proving dis- 
agreeable, it was thrown up, and Fichte jjroceeded 
to Konigsberg, where he had an interview with 
Kant, of whom he had become an ardent disciple. 
At first he met with a rather chilling reception. 
AYith the view of establishing a better understand- 
ing, he resolved to write his ‘ Critique of all Revela- 
tion ’ \Kritik aller Off&nhar'mg\ published in 1792. 
Kant, on the work being submitted to him, praised 
it highly, and ultimately recommended Fichte to 
his own publisher, Hartung. In the meantime, 
however, Fichte’s available means of subsistence 
being exhausted, he was forced to ask the loan of 
a small sum of money from Kant, which the latter 
refused. A temporary appointment as tutor in 
the family of the Count of Krokow, near Danzig, 
relieved him from immediate difi&culties ; and the 
high literary fame which rapidly followed the 
publication of the Krdih having opened to him 
a new career in life, he returned to Zurich in 
1793, where on 22d October he married Johanna 
Rahn. In 1794 he was appointed to the chair of 
Philosophy at Jena, where he commenced to ex- 
pound his system of transcendental idealism. His 
prelections were distinguished by singular earnest- 
ness and oratorical power, combined ■with the enun- 
ciation of the loftiest moral principle. 

He now clearly broke away from the limitations 
of the Critical Philosophy of Kant, of which he 
^d already declared, writing to Niethammer in 
1793 : ‘ My conviction is, that Kant has only indi~ 
cated the truth, but neither unfolded nor proved it.’ 
His * Doctrine of Knowledge ’ ( Wissenschaftslehrey 
Jena, 1795), his work on the ‘Foundation of 
Natural Rights’ {GrundlagedesNaturrechtSy 1796), 
and the ‘Ethical System^ {System der SittenUkre, 
1798) contain a sysiiematic exposition of his philo- 
sophy in its earlier form, expressed in an abstract 
and somewhat repellent terminology which was 
laid aside in his later and more popular works. 
In 1799 an absurd accusation of atheism, fervidly 
but fruitlessly refuted, led to his removal to Berlin, 
where he dwivered lectures on philosophy to a 
select auditory. In 1800 appeared his work ‘On 
the Vocation of Man’ {Ueber die JBestimmum des 
Meyischen). In 1805 he obtained the chair of Philo- 
sophy at Erlangen, with the privilege of residing at 
Berlin during winter. Here he delivered his cele- 
brated lectures ‘On the Nature of the Scholar’ 
( Ueber das Wesen des Gelehrten, 1805-6). In 1806 
appeared his ‘ Characteristics of the Present Age ’ 
{Grundziige des a egenwartigen Zeitalters), and in 
the same year his ‘Way to the Blessed Life, 
or the Doctrine of Religion’ {Anweisung zum 
seligen Leben oder Beligionslehre). In these works 
we find the highest expression of his philosophy in 
its mature form, divested of the earlier technicali- 
ties. In his relation to the public events of his 
time Fichte exhibited a high-toned and earnest 
patriotism. The victories of Napoleon at Auer- 
stadt and Jena drew forth the famous ‘ Addresses 
to the German Nation ’ {Reden an die Deutscken). 
In these addresses, following out the leading idea 
of his ‘Characteristics,’ Fichte summoned his 
fellow-countrymen, in tones of spirit-stirring en- 
thusiasm, to the duty handed down to them from 
past ages, of foundmg an empii*e of reason in 
which mind^ alone should assume the guidance of 
human afiTairs. With impassioned eloquence he 
pointed out the true means of national regeneration 
in a system of public education, of which he laid 
down the plan and delinea'ted the chief features. 
His patriotic zeal was fully appreciated by the 
^1^® restoration of peace requested 


him to draw up a constitution for a new univer- 
sity in Berlin. In 1810 the university was opened, 
with a host of brilliant names, Fichte, Wolfi:'; 
Muller, Humboldt, De Wette, Schleiermacher’ 
Neander, Klaproth, and Savigny. By the votes 
of his colleagues, Fichte was unanimously elected 
rector. Here, as at Jena, he laboured vrith 
unremitting energy for the suppression of all 
those customs which he deemed barbarous in 
themselves, and incompatible with the true idea 
of a scholar. But his public career came 
to a premature close. In 1813 the war of inde- 
pendence broke out, and the hospitals of the 
Prussian capital were soon crowded with patients. 
Fichte’s wife was one of the first who offered her 
services as a nurse. For five months she tended 
the sick -with all the patient tenderness and devo- 
tion of her nature. At last she was seized with 
fever, 3d January 1814. After a fearful struggle 
she recovered ; but her husband caught the infec- 
tion, and in spite of all remedies sank under its 
influence, and died 27th January 1814. Of Fichte 
it may be said that he combines the penetration 
of a pliilosopher with the fire of a prophet and the 
thunder of an orator; and over all his life Hes 
the beauty of a stainless purity. See Fichtes Leben^ 
by his son ( 1831 ) ; and Dr William Smith’s Memoir^ 
prefixed to his translation of the Popular Works 
{4th ed. 1889). 

The fundamental idea of the Wissenschaftslehre 
in its earlier form is that of a primitive act of con- 
sciousness; the Ego, or I, posits itself — it affirms 
itself, simply and unconditionally. But in this 
self-affirmation it necessarily posits a negative — 
a Non^ego — an opposite which is not itself. This 
activity of the ego is its very essence, the necessary 
condition of its existence. It is itself the absolutely 
productive, which, however, would not attain to 
consciousness of itself — ^i.e. of its infinite spon- 
taneous activity, did it not at the same time place 
in contrast to itself, and as an impediment 
and limit to its activity, the non-ego— i.e. the 
objective world, or nature. The ego, in so far as 
it is determined by the non-ego, is the intelligent 
ego, and, as such, the subject of theoretical science 
— ^the science of cognition ; the ego, on the other 
hand, as determining the non-ego, is the subject 
of practical science — the science of the will. Free- 
dom, absolute, spontaneous activity, for its own 
sake, is not with Fichte, as with Kant, the con- 
dition and presupposition of moral action, but is 
itself the highest expression of the problem of 
the moral law. To realise this self-activity, how- 
ever, the ego requires an external world of objects, 
in order that in them as limits it may become con- 
scious of its own activity. Generally speaking, 
Fichte makes that which, from the standpoint of 
ordinary consciousness, we call the world merely 
a product of the ego; it exists only through the 
ego, for the ego, and in the ego. In his later and 
more popular writings, from 1800 onward, Fichte’s 
transcendentalism assumes a more profoundly reli- 
gious character, the centre of the system being now 
an Absolute Ego, in whose self-determination all 
the '^on-ego is determined — ^the One Universal 
Being or God, of whom all finite existence is but 
a manifestation — ^the vesture of the Infinite. This 
transition first appears in his Bestimmung des 
Menschen (‘Vocation of Man,* 1800), and is 'more 
fully developed in the Wesen des Gelehrten and 
the Religiomlehre ; and it is also set forth in 
a strictly scientific manner in the Nachgelassene 
Werke (1835), in which his Speculative Logik and 
his revised theory of right and morals are particu- 
larly deserving of attention. 

^though Fichte never, strictly speaking, formed 
a school, his influence upon the subsequent develop- 
ment of German philosophy has been very im- 
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portant; and indii-ectly, through the writings or 
Thomas Carlyle, he has exercised a marked and 1 
important influence on the course of recent thought 
both in Great Biitain and America. Fichte’s doc- j 
trine of the Divine Idea of the Universe under- | 
lies Carlyle’s most impressive teachings regarding 
human life and duty. His pc^ular works have 
been translated into English by Dr William Smith ; 
their titles are : The Vocation of the Scholar ; The 
Nature of the Scholar ; The Vocation of Man; The 
Characteristics of the Present Age ; and The Way to 
the Blessed Life, or the Doctrine of Religion {4th 
ed. 1889). An American translation of the Wissen- 
schaftslehre and the Natwrrecht, by A. E. Kroger, 
appeared at Philadelphia in 1868-69 (reprinted 
London, 1889). An admirable monograph of 
Fichte, by Professor Adamson, forms one of the 
volumes of Blackwood’s Philosophical Classics 
(1881). 

Immanuel Hekmann von Fichte, son of the 
foimer, was born at Jena, 18th July 1797. Occu- 
pied at first as a teacher, he was appointed professor 
of Philosophy’’ in Bonn in 1836, and from 1842 to 
1863 held a chair in the university of Tubingen. 
He was ennobled in 1867, and died at Stuttgart, 
8th August 1879. He wrote works on speculative 
theolo^ (1847), ethics (1850), anthropology (1856), 
psychmo^ (1864), the immortality of the soul 
(1873). In philosophy he occupies the position 
of a mediator between an extreme monistic and 
an equally extreme individualistic metap^sic, 
between pantheism and deism, between ELegel 
and Herbart. The great aim of his speculations 
was to find a philosophic basis for the personality 
of God, and for his theory on this subject he pro- 
posed the term Concrete Theism, to distinguish it 
alike from the abstract theism which makes God 
almost an unreality — a barren aggregate of lifeless 
attributes — and, on the other hand, from the all- 
absorbing pantheism of Hegel, which swallows up 
the human and the divine in its own inapprehensible 
totality. 

Fichtel^elbirsef a mountain-system, chiefly 
situated in the NE. of Bavaria,^ once covered with 
pines [Fichte, ‘pine’ ), and constituting a watershed 
between the head-feeders of the Elbe, the Rhine, 
and the Danube. Roughly speaking, it forms a 
rhomboid, lying between Hof, Baireuth, and Eger, 
its intersecting axes being disposed NE. — SW. and 
NW. — SE. The length of each axis thus measured 
is about 24 miles. The main chain forms the NW. 
fringe of the system, and at its SW. extremity 
wheels round so as to present a NW. — SE, stiike, 
the average elevation of the peaks ranging from 
2700 to 3200 feet. The highest summits are Schnee- 
berg (3461 feet) and Ochsenkopf (3334). On the 
SW edge the system falls away by steep gradients; 
but in the opposite direction its descent is much 
more gradual, the hills in the NE. averaging an 
altitude of 2000 to 2300 feet. In their northern 
extremities the Fichtelgebirge are connected by 
intermediate chains, on the one hand with the Erz- 
gebirge, and on the other with the Thuringian 
Forest. Geologically they are composed principally 
of granite and primitive crystalline slates, with 
which are conjoined bands and intrusions of gneiss, 
micaceous slates, basalt, and some strata of the Ter- 
tiary age ( Oligocene). The climate of the region is 
decidedly raw and cold ; snow lies on the summits 
as a rule from October to May. Owing to the 
extensive forest tracts and the moory soil, mists 
are of common occurrence. The only industries 
carried on by the inhabitants are those connected 
with mining (chiefly iron and stone quames), with 
the exploitation of the forests, and with the manu- 
facture of glass. Of recent years the Fichtelgebirge 
have come much into vogue with tourists. See 
Schmidt’s Guide. 


Fici'no, Marsilio, an illustrious philosopher 
of the Italian Platonic school, was born at Florence 
in 1433. The son of the principal physician of 
Cosmo de’ Medici, he was appointed by that prince 
in 1463 president of a classical academy (founded 
1440) having for its aim the diflusion of the Platonic 
doctrines, which Ficino held to be the basis and 
confirmation of the Christian system ; and at his 
suggestion he undertook the translation of Plotinus, 
lamblichus, Proclus, and Porphyry, besides a Latin 
but by no means literal version of Plato. On the 
death of Cosmo, Ficino found a no less munificent 
patron in this prince’s grandson, Lorenzo de’ Medici ; 
and having, at the mature age of forty, decided on 
entering the church, he was endowed by Lorenzo 
with the rectorship of two churches in Florence, 
and a canonry in the cathedral. His theological 
doctrines, while undoubtedly sincere, present a 
strange medley of incongruous views, the natural 
result of his attempt to fuse the philosophy of 
Plato with the Christian creed. He died in 1499. 
His collected M'orks were published at Basel (1491^ 
and in 1561-76), and consist of translations from 
the Greek pbilosopheis, and original metaphysical 
and theological compositions, of which may be 
named Theologica Platonica sen de immortalitate 
animorum ac ceterna felicitate. See R. L. Poole’s 
Medieval Thought in Theology ( 1884), and the books 
named at Medici. 

Fick^ August, an eminent philologist, was born 
at Petershagen, near Minden, 5th May 1833, studied 
philology under Benfey at Gottingen from 1852 to 
1856, and taught in the gymnasium until his 
appointment as professor of comparative philology 
in the university there in 1876. In 1887 he was 
called to a chair at Breslau, and he retired in 1891. 
Vergleichendes Worterhuch der Indogermanischen 
Sprachen (1870; 4th ed. 1890 et seq.), his greatest 
work, is a stupendous monument of learning, 
albeit its value is somewhat impaired by the over- 
audacity of its reconstruction of the primitive 
parent-speech. Other works deal with Greek pei - 
sonal and place names, the language of Homei, and 
the Indogermanic language. 

Fiction* See Romances, Novels. 

Fiction^ Legal, a supposition of law that a 
thing IS true, which is either certainly not true, 
or at least is as prohahly false as true. Fictions 
have existed in all legal systems. They have 
served many useful purposes, by enabling indi- 
viduals who by the strict letter of the law 
would have been excluded from obtaining redress^ 
of evils to procure that remedy by a pious fi-aud. 
There are two general maxims which regulate the 
application of fictions — ^^’'iz. that no fiction shall^ be 
allowed to operate a wrong, and that no fiction 
shall be admitted which in the nature of things is 
impossible. The Roman form of judicial procedure 
abounded with fictions, by which alone, in many 
cases, a party aggrieved could enforce his right. 
Thus, an heir, unjustly disinherited, by the querela 
imfficiosi testamenti feigned that liis father had 
been mad. A stranger in Rome who had been 
robbed could not in early times obtaiu restitution 
without ihe fictio dvitatis, whereby he feigned him- 
self a citizen. Many of the fictions existing in 
Rome have found a counterpart in modem systems ; 
thus, the Jictio longce manus, wdiereby lands at a 
distance were feigned to be delivered, resembles an 
English feoflment at law. In like manner, the 
fictio traditionis symholicce of keys of a warehouse^ 
to give possession of the articles contained therein, 
and of a deed in confirmation of the covenants- 
contained therein. The ‘fiction of the unity of 
the persons’ was the original of the Scottish 
fiction that ‘the heir ris the same as the de- 
ceased.’ But in no system of laws have fictions 
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been so libeially adopted as in that of England. 
It was by means of fictions alone that the original 
limited jurisdiction of the couits of King’s Bench 
and Exchequer was extended to ordinary suits. 
In the latter court every plaintiff assumed that 
he was a debtor to the crown, and w^as debarred 
from discharging his obligation by the failure of 
the defendant to satisfy his demand ; in the former 
it was assumed that the defendant had been 
arrested for some supposed trespass which he had 
never in fact committed. The fictitious characters 
of John Doe and Bichard Boe long contributed 
to make the action of Ejectment (q.v.) famous. 
And though these fictions have disappeared before 
the ruthless hand of modern legislation, yet to this 
day in England, in an action at the instance ot a 
father for the seduction of his daughter, damages 
can only be awarded on the assuniption that she 
was his servant, and that he has suffered pecuniary 
loss by deprivation of her services. In the law of 
Scotland fictions of law^ are not of frequent occur- 
rence. For the benefit of creditors the principle 
that the heir is ‘ the same person as the deceased * 
is admitted; and in an action of * Beduction-im- 
probation ’ of a deed it is assumed that the docu- 
ment was false, whether the fact be so or not. 
The legitimation of natural children by the sub- 
' sequent marriage of their parents is an instance 
of”a ‘retroactive fiction.' See Maine’s Ancient 
LaiOf and Colqulioun’s Bummary of the Civil Law. 

f'icus. See Fig ; also Capjbification, India- 

KUBBER. 

Fiddle. See Violin. 

Fideicommissums, in the Civil Law, was a 
conveyance of property in trust to be transfenred to 
a third person named by the truster. Fideicom- 
missa. when first introduced, were not supported 
by the law. The performance of them depended, 
therefore, on the conscience of the party intrusted, 
and consequently they were frequently not carried 
out. They were originally adopted for the purpose 
of conveying property either where a party, from 
the circumstances of the case, as inability to pro- 
.cure the proper number of witnesses, was prevented 
from executing a will, or where he desired to 
benefit those who by law were precluded from 
taldng the property. To effect this purpose an 
actual conveyance w^as made to a friend, coupled 
with a request that the property should be trans- 
ferred to another. Fideicommissa, having thus been 
introduced for a special purpose, were by degrees 
extended to conveyances of the whole inheritance, 
and finally were used for the purpose of settling 
estates in a particular order of succession, forming 
the earliest mstance of Entails (q.v.), Fideicom- 
missa first received the sanction of positive law in 
the reign of Augustus, by whom authority was 
given to enforce the performance of these fiduciary 
obligations. A special praetor was afterwards 
^pointed for the enforcement of tmsts, and the 
Emperor Claudius subsequently extended this 
authority to the consuls and presidents of pro- 
vinces. Fideicommissa were either particular or 
universal^ the former being a bequest of a par- 
ticular subject, or a part only of tiie inheritance; 
the latter comprehended the whole estate. The 
Senatus-Consulrum Trebellianum enabled a person 
profiting by a univer’sal succession of this kind to 
sue or be sued as heir. 

I^ Holl^d the principles of the civil law as to 
fideicommissa form an important branch of the law 
in regard to landed estates. An heir may be 
required to transfer either the whole or a portion of 
his inheritance. The provisions of the Senatus- 
Consultnm Trehellianum also have been adopted. 
Children who have received their logal portions, 
,and are required to transfer tp a stranger rest 


of the inheritance, are entitled to retain a fourth 
part for themselves. Similar provision mav be 
found in the legislation of other countries which 
follow the civil law. See Hunter’s Roman Law 
and the Dutch and German manuals of Civil Law. * 

Fidel Defensor. See Defender of the 
Faith. 

Fief. See Feudalism. 

Field. in Heraldry, the whole surface or conti- 
nent of the escutcheon or shield. See Heraldry. 

Field, David Dudley, an American jurist, the 
eldest son of a Congregational minister ( 1781-1867), 
was born in Haddam, Connecticut, in 1805, and 
was admitted in 1828 to the New Yoik bar, ai 
which he practised until 1885, distinguishing him- 
self especially by his labours in the direction of a 
reform of the judiciary system. In 1857 he was 
appointed by the state to prepare a political, civil, 
and penal code, of which the last has been adopted 
by New York, and all have been accepted by some 
other states. In 1866, by a proposal brought before 
the British Social Science Congress, he procured 
the appointment of a committee of jurists from the 
principal nations to prepare the outlines of an inter- 
national code, which were presented in a lepoibto 
the same congress in 1873. This movement resulted 
in the formation of an association for the reform of 
tlie law of nations, and foi the substitution of 
arbitration foi war, of which Field wab the 
president (see International Law, Code). An 
LL.D. of Edinbiugh, he presided over the London 
Peace Congiess in 1890. He died 13th Apiil 1894. 
His Speeches and Papers fill 3 vols. ( 1884-91 ). 

Hisbi other, Stephen Johnson Field (1816-99), 
born in Haddam, was for some time a partner in 
Dudley’s firm, and settled in 1850 in California, 
where he was instrumental in forming the laws of 
the state, and was judge of the Supreme Court in 
1857-59. Appointed chief- justice in 1859, he was 
raised to the supreme bench of the United States 
in 1863, and voted with the Democratic minority 
of the electoral commission in 1877. In 1880 he 
received 65 votes on the first ballot for the presi- 
dential candidate. 

Another brother, Cyrus West Field, was born 
in Stockbridge, Massachusetts, in 1819, and at the 
age of fifteen entered the employment of A. T. 
Stewart, in New York. In the twelve years pre- 
ceding 1853 he built up a prosperous paper-manu- 
facturing business, from which he then partly 
retired, only to engage with great enthusiasm in 
the promotion of the Atlantic telegraph. For this 
he secured a charter from the colonial government 
of Newfoundland for fifty years ; and, being joined 
by Peter Cooper and other American capitalists, 
^ organised two great companies for the puipose. 
Devoting himself entirely to the work of ‘ mooiing 
the New World alongside the Old,’ he crossed the 
ocean repeatedly in order to aiouse public interest ; 
ail'd after the final success in 1866 he received fiom 
Congress a medal and the thanks of the nation. 
He helped to develop the elevated railways of New 
York, but died in straitened circumstances on 12tli 
July 1892. 

Field, Eugene (1850-95), born at St 'Louis, 
Missouri, was a journalist at twenty-three, and 
gave much of his best work to the columns of a 
Chicago paper, his column of ‘Sharps and Flats' 
being for years a characteiistic feature. His work 
^ verse varies from tender pathos and 

delicate humour to the broadly farcical ; he is best 
known as humorist and as poet of childhood. His 
best verses for children are those in With Trumpet 
and Drum (1892) ; A Little Booh of Western Verse 
may fairly represent another type of work; and 
his humour is perhaps best illustrated in The Love 
Affairs of a Bmiormnim, See his Poems ( 1911 ), 
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Field, John, musician and composer, commonly 
known as Russian Field, was bom in Dublin, 26th 
July 1782, A pupil of dementi, he accompanied 
him in 1802 on a continental tour, but, settling 
in St Petersburg as a teacher of music, remained 
there from 1804 till 1823, when he proceeded to 
Moscow ; in 1832 he returned to London. Never- 
theless in the following year he once more started 
on a long continental tour, which terminated 
with his death at Moscow on January 11, 1837. 
Although Field wrote seven concertos, three 
sonatas, and numerous pianoforte pieces, he is 
to-day only remembered as the author of about 
half-a-dozen Nocturnes, which were Chopin’s models. 
Liszt wrote an essay on Field, prefixed to Schu- 
bert’s edition of the Nocturnes, and Spohi in his 
Selhsthiographie (vol. i.) gives some account of 
him. See Memoir by Grattan Flood ( 1921 ). 

Field, Michael, is the pseudonym of Katharine 
Hariis Bradley ( d. 1914) and her niece, Edith Emma 
Cooper (d. 1913), who, from 1884, wrote in collaboia- 
tion several remarkable poetic diamas and some 
beautiful lyrics ; notable ai e Callirrhoe ( 1884), Fair 
Rosamund ( 1884 ), The Father's Tragedy, Canute the 
Great, Long Ago, The Tragic Mary, Sight and Song, 
Wild Roney, Poeyns of Adoration, Mystic Trees, 
In the Name of Time. See Life by Maiy Stur- 
geon ( 1922). 

Fieldfare {Turdm pilaris), a species of thrush, 
common in Britain as a winter visitor. It is a 
native of North Europe, breeding and spending 
the summer in Scandinavia and other noithern 
countries, but migrating southw’aids in winter as 
far at least as the Mediterranean. It is very 
abundant in Norway, and, contrary to the ordinary 
habit of thrushes, is social in its nest-building, 





Fieldfare ( Tuiylus pilaris). 

aumerous nests being often seen on one spruce-tree, 
rheie are no authenticated instances of the fieldfare 
nesting in Britain. As a winter visitor it has 
familiarised us with its harsh call-note, but its time 
melodious song is mostly reserved for the northern 
summer. The fieldfare is about the size of a 
blackbird, but has longer wings. The head, neck, 
and some other parts are grayish ; 'the tail is black, 
with a white line on the outer feathers ; the general 
upper surface is chestnut brown ; the under surface 
is white, with a reddish-yellow breast streaked and 
spotted with black. In Britain the fieldfare feeds 
on worms, snails, and such like, or in severer 
weather on haws and other available fruits and 
seeds. It is sometimes tamed as a songster. See 
Thrush. 

Field[*glass. See Opera-glass. 

Fielding, Anthony Vandyke Copley, water- 
colour painter, was bom in 1787. He came of an 
artistic family, for his father, T. N. Fielding, was 
a portrait-painter residing near Halifax, his mother 


became a member of the Water-colonr Society, 
and three of his brothers were painters in the same 
medium. He received his early instruction at 
home before being placed under John Varley ; 
and, like Turner and Girtin, he worked in the 
house of Dr Monro. In 1810 he began to exhibit 
with the Water-colour Society, of which he was 
successively treasurer and secretary ; and in 1831 
he succeeded Cristall as piesident. In one year he 
contributed to the exhibition of the society no 
fewer than 56 subjects, occasionally, in addition, 
sending an oil-picture to the Royal Academy. His 
early works show breadth, freedom of treatment, 
and"a fine sense of atmosphere; but in later life 
the quality of his art deteriorated, greatly in con- 
sequence of the facile methods and mannerisms 
into wliicli his practice as a fashionable teacher of 
painting had betrayed him. He died 3d March 
1855. 

Fielding, Henry, bom at Sharphain Park, 
Glastonbury, April 22, 1707, was the son of Lieu- 
tenant Edmund Fielding, afterwards a geneial, 
belonging to the youriger branch of the Denbigh 
family (whose connection with the Hapsbuigs, set 
to his credit by Gibbon in the Autohiograpliy and 
alluded to in Esmond, was i)roved by Mr Hound 
to be purely apocryphal). He went to Eton, which 
he left before November 1725 ; in hicli month took 
place at Lyme Regis his attempt to abduct his first 
love, a relative and an heiress, Miss Sarah Andrew. 
At Leyden University, where he was admitted a 
student of literature (not civil law) in March 1728 ; 
lie was there in 1729, hut had left before 8tU 
February 1730. His first comedy, Love m Several 
Masques, was produced at Drury Lane in February 
1728, just before he started for Leyden-— perhaps 
the money required was thus raised. The Tem2')U 
Beau appeared in 1730. From this date until 
February 1735 he wrote a number of comedies and 
farces, the best of wdiich are The Author's Fa7*ce 
(1730), the burlesque of Tom Thumb, afterwards 
The Tragedy of Tragedies (1730), Dcm Quixote m 
England {\%i). The Moch Doctor (1732), and The 
Miser (1733), two adaptations from Molifere, and 
The Intriguing Chambermaid (1734), an adapta- 
tion from Regnard. His dramatic works in general 
bear signs of haste and carelessness. A brief inter- 
val in their rapid manufacture was filled by liis 
marl iage (28th November 1734) to Miss Charlotte 
Cradock, a Salisbuiy beauty and his acknowledged 
model for the ^ Sophia Western ’ of Tom Jones. 

For a year or more Fielding appears to have led 
the life of' a country gentleman at East Stour in 
Dorsetshire, where he had resided as a hoy. But 
his wife’s fortune of £1500 was not inexhaustible, 
and early in 1736 (probably with what remained of 
it) he took the Little Theatre in the Haymarket, 
where he brought out two very successful burlesques 
— Pasquin (1736) and the Historical Register 
(1737). The bold satire on the ministry contained 
in these pieces led to the precipitate passing of the 
Licensing Act of 1737, which made tlie consem) of 
the lord chamberlain necessary to the r^resenta- 
tion of any play. This effectually closed Fielding’s 
theatre, and in November 1737 he became a student 
of the Middle Temple. He was called to the bat 
in 1740, and travelled the western circuit. But, 
though he does not seem to have neglected law, he 
did not relinquish literature. During his student- 
ship he edited (with James Ralph) the Champion, 
a paper of the Spectator type. His real d6hut, 
however, came in 17#, not long after Richardson 
published his popular Pamela. Apt at burlesque 
and eminently manly, Fielding’s genius saw at 
once how effectively ridiculous the feebler side of 
Richardson’s morality might be made by trans- 
ferring his heroine’s difficulties to a male hero. 
Designing at first no more than raillery, his plan 
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grew under his hand, and Joseph Andrews became 
a novel of life and manners, with a group of char- 
acters, of which one. Parson Adams (based on the 
writer’s friend, William Young) is immortal. His 
success piobably revealed to him a power he had 
scarcely suspected, and opened a wider perspective 
of fiction. But for the moment his precarious 
means prompted no more than the publication by 
subscription of three volumes of Miscellanies^ made 
up mainly of early work. They included another 
play, The Wedding Day^ an old comedy revised for 
Garrick, and produced at Drury Lane without 
success in February 1743, some essays, some 
youthful verse, a clever Lucianic fragment called 
A Journey from this World to the Is ext, and the 
sui passing study in irony known as the History of 
the Life of the late Mr Jonathan Wild the Great. 
Despite its maturity, it had probably been written 
before Joseph Andrews, as it seems unlikely that 
after so signal a success its writer would have 
essayed a line so different. 

From the preface to the Miscellanies it is clear 
that Fielding’s ciicumstances at this date were far 
from good. His means were uncertain, his health 
Already broken (he was a martyr to gout), and his 
beautiful wife an invalid. She seems to have died 
at Bath, and was buried in London, 14th November 
1744. Fielding was so heart-broken by her loss 
that his friends feared for his reason. From the 
preface to his sister’s novel of David Simple ( 2d ed. 
1744) he still appears to have hoped for success at 
the bar. But in 1745 he again drifted into journalism 
as the author of the True Patriot, a government 
organ, succeeded in 1747 by ih.e>Jacohitds Journal. 
In November 1747 he married his wife’s maid, 
Mary Daniel, who had remained in charge of his 
surviving child, Harriot; and a year later, by 
the interest of his schoolfellow Lyttelton, he became 
a justice of the peace for Westminster, moving into 
a house in Bow Street belonging to the Duke of 
Bedford. Thence in February 1749 he put forth a 
second novel, his famous Tom Jones, the ‘labour,’ 
he says, ‘ of some years.’ Less than three years 
later came a third novel, Amelia. The remainder 
of his life was a continued struggle with ill-health 
and a harassing vocation, whidi he nevertheless 
followed most assiduously. His farther literary 
efforts are confined to a few pamphlets, philan- 
thropic and professional, and a fresh periodical, 
the Cogent Garden Journal (1752). In 1754, 
sinking under a complication of disorders, but 
gallantly struggling with his magisterial duties to 
the last, he quitted England for Lisbon in search 
of health. After a voyage of many vicissitudes, 
narrated with the most touching and manly cheer- 
fulness in his posthumously printed Journal, he 
reached the Portuguese capital, where he died two 
months later, 8th October 1764, aged forty-eight. 
He was buried in the English cemetery. Luget 
Britannia gremio non darifovere natum, says the 
inscription on his tomb. 

The only portrait of Fielding is a sketch from 
memory by nis friend Hogarth, whose works he 
greatly admired.' Representing him in later life, it 
exhibits little more than the shadow of that hand- 
some Harry Fielding who at twenty -two rushed 
upon London from Leyden in all the ardour of 
health and animal spirits. He paid the penalty of 
his youthful appetite for pleasure by a bioken and 
laborious middle age, endured with a courage and 
fortitude which command ^spect. Of his work 
his three novels^ now chieflw survive. His plays 
were hasty and ill-considered productions ; and ne 
is best in pure burlesque, or when he takes his plot 
ready-made. His essays and journalism are hack- 
work. But he is fairly what Scott calls him, the 
‘ Father of the English NoveL’ In Joseph Andrews 
he first felt his feet ; in Tam Jones he perfect^ his 


method and put forth his full powers. When 
Coleridge extravagantly praised its plot, the 
modern novel was yet young, and the dictum now 
needs qualification. But the skill and variety of 
the book, its close characterisation, its happiness 
of illustration, and the wealth of wit, wisdom, and 
irony cannot be contested. There are — and it is 
to be regretted— pages wdiich show an artistic 
insensibility, and an over-indulgence to certain 
forms of masculine frailty which even the manneis 
of the time cannot wholly excuse ; but apart from 
this there is no reason to doubt the sincerity of 
the moral purpose proclaimed. Amelia, a, shorter, 
more subdued, and less elaborated work, has also 
its admirers. But Fielding put his best ‘criticism 
of life ’ into Tom Jones. 

His biography has been written by Murphy (1762), 
Watson (1807), Lawrence (1855), Austin Dobson (1883; 
new ed. 1907), Miss Godden (1909), and W. L. Cross 
(1919). Thackeray’s sympathetic lecture and Sir Leslie 
Stephen’s introduction to the Edition de luxe of 1882 aie 
valuable. 

Field-madder {Sherardda arvensis, order Ru- 
biacese), a small purplish weed, common on culti- 
vated lands, of which the root is a substitute for 
the closely allied true Madder (q.v.). 

Field -marshal is now the highest rank of 
general officer in the British and most foreign 
armies. In the former it is a special honour only 
conferred on the ground of distinguished service or 
royal birth. The etymology of the word marshal 
and the date of the introduction of the rank Field- 
marshal into the British service are given at 
Marshal. A field -marshal has no higher pay 
than any other general, except when commanding 
an army. The insignia of the rank is the baton. 

Field -mouse, a name popularly given to 
certain species both of Mouse (q.v.) and of Vole 
(q.v.). See also Shrew. ^ 

Field-officers, in the Army, are always 
mounted officers — viz. majors, lieutenant-colonels, 
and colonels. They command, in the infantry, 
half-battalions (or wings), battalions, and regi- 
ments (see Colonel) respectively; whilst the cap- 
tains, lieutenants, and second-lieutenants are called 
company officers. In the cavalry, artillery, engin- 
eers, and other corps, officers bearing the same 
titles are called field-officers, but their duties and 
commands are different from those of the infantry. 

Field of the Cloth of Gold, the place of a 
splendid, but fruitless, diplomatic meeting of Henry 
VIII. (q.v.) of England and Francis I. of France, 
near Calais, in 1520. 

Fields, James Thomas, American publisher, 
was born in Portsmouth, New Hampshire, in 1817, 
and from 1839 to 1870 was a partner in the publish- 
ing firm of Ticknor, Reed, and Fields in Boston. 
He edited the Atlantic Monthly in 1862-70, and 
for many years lectured on literary subjects; and 
he wrote some books of verse, besides interesting 
volumes on Hawthorne and Dickens. He died in 
Boston, 24th April 1881. 

Field-train, formerly a department of the 
Royal Artilleiy responsible for the custody and 
supply of artillery ammunition in the field. The 
duties are now performed by the Ordnance Store 
Department. 

Field-works are intrenchments and other 
temporary fortifications thrown up by an army in 
the field, either as a protection from the onslaught 
of a hostile force, or to cover an attack upon some 
stronghold. Field-works vdll be more particularly 
described under the article Fortification. 

Fi'eri Fa'cias, Writ of. The judgment or 
order of an English court of law, directing the 
payment of money or costs, may be enforced by a 
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'vvrit of execution called the writ of fieri facias — 
often contracted to fi- fa. It is, in form, a com- 
mand by the sovereign to the sheriff of the baili- 
wick in which execution is to be levied, to ‘ cause 
to be made' [fieri facias) out of the goods_ and 
chattels oi the debtor the amount of the judg- 
ment enteied against him, together with interest 
thereon j as agieed between the parties, or at the 
rate of 4 per cent, from the day of the judgment or 
order, or the day from which interest is directed to 
lun. A judgment creditor may sue out this writ 
immediately after entry of judgment in his favour, 
except wheie a time is limited for payment of 
the judgment debt which has not yet 6xpii*ed, or 
where the court has ordered a stay of execution. 
As between the original parties to a judgment or 
order, execution may issue at any time within six 
yeais from the recovery of the judgment or the 
date of the order. 

In regard to the execution of a writ of fiei'i facias^ 
the sheriff must seize such quantity or the goods 
and chattels of the debtor 'within his bailiwick as 
will, if sold, be reasonably sufficient to pay the 
judgment debt and interest. Seizuie is effected by 
the sheriff or his officer taking actual possession of 
the debtor’s movable property. In entering upon 
the iiremises where the goods and chattels are, the 
sheriff^ must request admission, and is liable to an 
action of damages if he breaks open an outer door 
of the judgment debtor’s house. But, having once 
effected an entiy, he may break oi)en inner doors 
and chests, if necessaiy to his pm pose. Possession 
of the debtor’s pioperty must be retained after 
seizure ; and the sheriff* may — and, where there is 
any risk of injury or rescue, ought to — remove the 
goods for safe custody. If the debtor do not at 
once satisfy the judgment debt, the sheiitt* may 
pioceed to sell a sufficient quantity of the debtor’s 
piopeity to meet it ; and then, as a matter of 
practice, he hands over the amount to the judg- 
ment creditor without bringing or paying it into 
court. The Bankruptcy Act of 1883 provides that, 
where the sheiiff sells the goods of a debtor under 
an execution for a sum exceeding £20, the sale 
shall be by public auction, and snail be publicly 
advertised by the sheriff on and during the three 
days next pieceding the sale. Seizure and sale of 
a debtor’s goods under a writ of fieH facias amounts 
to an act of bankruptcy. An execution creditor may 
levy the poundage fees and expenses of execution 
over and above the sum recoveied. 

The property legally available for seizure and 
sale under a writ of fi. fa. may consist of ( I ) goods 
and chattels in the ordinaiy sense of the tei'in, such 
as furniture belonging to the debtor; (2) money, 
bank-notes, bills of exchange, and other securities ; 

(3) chattel interests in land, such as leaseholds; 

(4) growing crops, subject to the rent accruing 
due ; (5) shares m ships (the only legal method of 
selling such shares is by bill of sale). 

If goods are removed from lands or premises let 
on lease, the sheriff must levy sufficient to pay to 
the landlord the sum due for arreais of rent, pro- 
vided such arrears do not amount to more than one 
year’s rent. A sheriff may not take in execution 
(1) manure, hay, &c., where by the covenants of 
the lease the tenant is restricted from remo-ving 
them ; (2) the wearing apparel or bedding or too£ 
of the debtor, where the value of the whole does 
not exceed £5; (3) such fixtures as the judgment 
debtor liim.self has no right to remove. At common 
law the writ of fieri facias ‘bound’ the debtor’s 
goods from the teste, or date of issue ; the Statute 
of Frauds pro'vided that no purchaser should be 
prejudiced till the writ had actually been delivered 
to the sheriff for execution ; while the Mercantile 
Law Amendment Act, 1856, enacts that a "W'rit of 
fieri facias shall not prejudice the title to goods 
197 


aeg^uired bond fide and for value by any person 
before the actual seizure thereof under the writ. 

Where it appears by the return of a writ of fi. fa. 
that the debtor is a beneficed clerk not having any 
lay fee 'within the sheriff’s bailiwick, the plaintiff 
may sue out a writ of fieri facias de bonis ecclesi- 
asticis, directed to the bishop of the diocese, com- 
manding the debtor to enter upon and hold the 
benefice till he shall have satisfied the plaintiffs 
judgment debt out of the rents, tithes, and piofita, 
thereof. — In Scotland the corresponding process for 
seizing and selling a debtor’s goods is teimed 
Poinding (q.v ). 

Fiery CrosSt an ancient summons to arms 
used in the Scottish Highlands, sent by swift 
messengers from place to place. It was a small 
cross of light wood, one extiemity of which was 
set on file, and the other dipped in the blood of a 
goat. See Wade’s lepoit in Historical Papers ( ed. 
Allardyce, New Spalding Club, 1895-96), and for a 
similar usage among the Goths, Olaus hlagnus. 

Fieschi, Count Giov'anni Luigi de’, a member 
of one of the most illustrious houses of Genoa, was 
bom about the year 1523. In addition to the liistie 
of ancestral fame, his name has attained a tragic 
historical celebrity in connection Avith a remarkable 
conspiracy of which he was the chief. Andrea 
Doria, the famous admiral, sprung from a race 
hereditarily at feud Avith thaf. of Fieschi, having 
expelled the forces of Fiancis I. from the state, had 
restored the republican form of government, but at 
the same time, by his vigorous administration, 
effectually held in check the ambition of the nobles. 
Count Fieschi organised a plot for the overthrow of 
Doria (Avho was supported by the Emperor Charles 
V. ) and the establishment of an oligarchic form of 
government. Instigated by the approval of France 
and Rome, Fieschi speedily enrolled a formidable 
array of accomplices, his three brothers among 
the foremost. Three galleys, under the pretext 
of an expedition against the Turks, Avere fully 
equipped and filled Avitli mercenaries ; and, all being 
in readiness, the attempt was fixed for the 2d of 
January 1547. Doiia, in spite of repeated warnings, 
refused to ascribe treacherous or subversive designs 
to Fieschi. Complete success seemed at first to 
croAvn the conspirators ; the gates of the city Avere 
forced, the fleet captured, Gianettino assassinated, 
Boria in flight. Fieschi had but to appear and 
dictate, but he was noAvliere to be found. In 
stepping fi’om one galley to the other in the daik- 
ness of night he had stumbled, and, falling over- 
board, been borne down by bis ponderous armour, 
and miserably drowned in the harbour, or, accord- 
ing to some, stifled in the slime. The scheme 
ended here, and Boria returned. See BORIA, Genoa ; 
and the monographs of Brea (1863) and Celesia 
(1864). 

Fieschi^ Joseph, kno'vra by his attempt on the 
life of King Louis-Philippe, was born in Corsica in 
the year 1790. He served in Russia in 1812, and 
on Murat’s expedition suffered imprisonment as a 
thief, hut in 1830 got a small government appoint- 
ment at Paris. Bismissed for fraudulent conduct,, 
he secured accomplices in an audacious plan, and 
invented an infernal machine with twenty-four 
barrels, which was tired w’hile the king and lii?t 
party Avere passing the house, 28th July 1835. 
Eighteen people were killed, among whom was 
Marshal Mortier, but Louis-Philippe himself escaped 
with a mere scratch. Fieschi was immediately- 
seized, and, along with his accomplices, was tried, 
condemned, and executed on 16th February 1836. 
See Ducamps, L* Attentat Fieschi ( 1877 ). 

Fie'SOl^ (Lat. Fcesulce), one of the most ancient 
of Etruscan cities, is situated on the crest of a hill, 
about 3 miles NE. of Florence. Here the Gauls 
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defeated the Komans in 225 B. c. ; and here Hannilml 
encamped after crossing the Apennines. The city 
was made a military colony for Sulla’s veterans, 
who twenty years later lent warm support to 
Catiline. ‘The place >vas seized ^ by the Goths, 
and was not captured by Belisarius until after a 
long siege. Its decay began in the middle ages 
with the rise and growth of Floience, and it has 
noAV only about 10,000 inhabitants, chiefly occupied 
in skaw-plaiting. The sole vestige of Etiuscan 
architectuie lemaining is the cyclopean w^all. The 
amphitlieatre and other remains belong to the 
Roman age. The town has several Duildings 
dating antecedent to the 15th century, amongst 
them the cathedral, built in 1028 and restoied in 
1256; a pietorian palace of the 13th century; and 
a Dominican (1406) and a Franciscan (1350) 
monastery. 

Fiesole, Giovanni da. See Angelico, Fra. 

Fife, a smaller variety of the flute, usually with 
only one key. Fifes were at one time generally 
used in the army and navy in conjunction with 
diums, for playing maiches and other simple 
melodies. They aie usually pitched in the key of 
or C. Originally the fife was made with a cylin- 
drical bore throughout, but this was many years 
ago superseded by the conical instrument. It is 
lather curious that the ancient cylindrical bore 
superseded as unsuitable in the fife should have 
]>een resuscitated and peifected in the modern 
Flute (q.v.). See BAND (MILITARY). 

Fife, a maiitime, almost peninsular, Scottish 
county, washed on the N. for 21 miles by the Fhth 
of Tay, on the E. for 24 by the German Ocean, 
and on the S. for 55 by the Fii’th of Forth. Its 
extreme length is 42 miles, its extieme breadth 21, 
and its area 613 sq. m. The surface offers a suc; 
cession of cultivated vales and hills, the most’ 
prominent eminences being the East and West 
Lomonds (1471 and 1713 feet), Largo Law (965), 
and Burntisland Bin (632). Almost the only 
streams are the Eden (30 miles long) and the 
Leven (16) ; whilst of lakelets the chief are Loch 
Geliy, Loch Fitty, Kilcoiiquhar Loch, and Lindores 
Jjoch. Fife rests on the Old Bed Sandstone, wdth 
tiap rocks in the north, Carboniferous strata and 
tiap in the south. Its mineial wealth includes 
coal (which is largely mined), shale, ironstone, 
limestone, and freestone. The soil is some of it 
very fertile, especially in the Howe of Fife, or 
Stratheden ; and whilst barely one-fourth of the 
whole of Scotland is in cultivation, in Fife the 
pioportion is nearly tin ee-fourths. ‘A gray cloth* 
mantle -with a golden fringe,’ said James VI. of 
Fife, referring to the many towns and fishing- 
villages that skirt its ancient sea-maigin — Bosyth, 
Inverkeithing, Aberdour, Burntisland, Kinghorn, 
Kirkcaldy, Dysart, Wemyss, Buckhaven, Methil, 
Leven, Largo, Elie, St Monans, Pitteiiweem, the 
Anstruthers, Kilrenny, Grail, St Andrews, Feriy- 
port, Newport, and Newburgh. Inland lie Cuimr, 
Dunfeimline, Falkland, Lochgelly, &c. Under 
those towns are noticed the manufactures, the chief 
antiquities, the illustiious natives, and the ont- 
stancling points in the peaceful history of the 
^Kingdom of Fife,’ which took so leading a part 
in the Scottish Beformation. Here, then, we need 
mention only the fine Bomanesgue church of 
Leuchars; the ruined abbeys of Balmerino and 
Lindores; Magus Muir, the scene of Sharp’s 
murder; Cults, the birthplace of Wilkie; and 
Balcarres, of Lady Ann Barnard. Fife, exclud- 
ing two groups of burghs, returns two members 
to parliament. It is sixteenth in size among Scot- 
tish counties. Pop. ( 1801 ) 93,743 ; ( 1841 ) 140, 140 ; 
(1881) 171,931; (1911) 267,739; (1921) 292,902; 
mainly in the 28 burghs. See the history by Sir 


Bobert Sibbald (1710) ; M. J. G. Mackay, Eistory 
of Fi^e and Kinross (1890 and 1896) ; A. H. Millar, 
Fife PietoriaZ and Historical (2 vols. 1895); E. S. 
Valentine, Fifeshire (1910) ; J. Wilkie, History of 
Fife (1925). — The county has since 1759 given the 
title of Earl to the family of Duff. The rixfch eail 
(1849-1912) married in 1889 the Princess Louise, 
and became Marquis of Macduff and Duke of Fife. 

Fifth-monarchy Mem an extieme sect of 
the time of the Puiitan revolution, stiongly repre- 
sented in Ciomwell’s army, who looked on the 
establishment of his power as the coninieneeinent 
of a new leign of Christ on eaitli, in succession to 
the four gieat monarchies of Antichrist marked out 
by the piophet Daniel. Cromwell crushed theii 
rebellious intrigues with his soldiers and theii plot 
to murder himself, and in 1657 flung their leader s, 
Venner, Grey, and Hopkins, into prison. In 1661 
Venner headed another rising, for which he and 
sixteen others were executed. 

See Louise Fargo Brown, Tine Political Activities of the 
Baptists and Fifth-Monarchy Men ( 1913 ). 

Fig {Ficus), a genus of tiees and shiubs be- 
longing to the order (or sub-order of Urticace^e) 
Moracese, characteiised by the remarkable inflor- 
escence in which tliaf^ normal checking of the 
flowering axis which reduces the elongated '^pike to 
the flat capitulum has gone so far as to lender this 
positively concave, the apex thus coming to be at 
the bottom of a cup (see Inflorescence). This 
axis almost closes upon the small internal flowers, 
save for a small opening at the apex, and becomes 
succulent and fruit-like. It is always monoecious 
or dioecious. The male flowers, which in the 
monoecious species develop round the opening of 
the fig, have three or five stamens, and the female, 
which arise on the sides and bottom, a bilobed 
stigma, but the ovary contains only a single seed, 
which becomes stony. For fertilisation, see Capri- 
FiCATiON, and Flowers. There are about 600 
species, some of them very large trees. Almost all 
belong to tropical and subtropical countries, of the 
vegetation of which they often form a most im- 
portant feature. They abound in India, in every 

S ngle and hilly situation, to the most northern 
imalaya, and some of them are cultivated about 
eve^ village. Both F. religiosa {th& Peepul)and 
F. Eumphvi are held in veneration by the Hindus. 
The most notable species are the Common Fig (see 
below) ; the Banyan (q.v.) ; the Peepul (q.v.), Bo 
Tree, or Sacred Fig of India ; the Sycamore ( q. v. ) ; 
and the India-rubber Fig {F. elastica). See India- 
rubber. The leaves of some species are entire, 
those of othei*s are lobed. Several species of fig 
exhibit the character, for which the banyan in 
particular has become celebrated, of sending roots 
straight down to the ground from their spieading 
branches, and thus multiplying the apparent stems, 
by which a vast canopy of branches and foliage is 
supported. The East Indian Caoutchouc or India- 
rubber Tree is remarkable for the exposure of its 
main roots, which rise in masses above ground, 
extending on all sides from the base like great 
writhing snakes. Some figs are creeping or trailing 
shrubs, with slender stems, covering neaps of stones, 
or ascending trees like ivy. Besides the common 
fig, many species yield edible fruits, although none 
of them are nearly equal to it in value. The milky 
juice of several species is bland and abundant, as of 
F, Sausswreana, which has therefore been ranked 
among Cow-trees. In other species the milky 
juice is very acrid. That of the common fig pro- 
duces a burning sensation on the tongue. That of 
F, toodcaria, a native of the Jklalayan islands, is 
used for poisoning arrows. Lac (q.v.) is gathered 
from some species. The leaves of F. politoria are 
so rough that they are used for polishing wood and 
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ivoiy in India. The juice of the fruit of F. tinctoria 
is used in Tahiti to dye cloth : the colour is at first 
green, but being acted on by the juice of a Cordia 
it becomes bright red. The bark sui^plies cordage, 
of which fishing-nets are made. 

The Common Fig {Ficus carica) is a native of 
the East, as the specific name (from Garia) im- 
ports ; but it is now cultivated throughout the 
whole of the south of Europe, and is even found 
naturalised there. Its cultivation has also extended 
to many warm countries. In North America it is 
seldom to be seen farther noith than Philadelphia ; 
and it is not sufficiently hardy to be a common 
fruit-tree in Britain, although even in Scotland figs 



Common Fig {Ficus carica ) : 
a, fruit ; &, section of fruit. 


may occasionally be seen ripened on a wall ; and. in 
the south of England fig-trees are sometimes grown j 
as standards, and a few small fig orchards exist. 
It seems to have been grown in England by the 
Romans, but was not reintroduced until 1525, when 
Cardinal Pole brought several tiees to Lambeth from 
Italy. Protection is given in some way during 
winter. Near Paris, and in some other parts of the 
continent of Europe, fig-trees are so trained that 
the branches can be tied in bundles and laid along 
the ground, when they are covered with litter and 
earth, or, as in the case of the celebrated fig-tree of 
Roscoff (Finistere), the branches are trained over a 
vast area of pillared framework. The fig is a low 
deciduous tree or shrub (15-25 feet), with large, 
deeply-lobed leaves, which are rough above and 
downy beneath. The branches are clothed with 
•short hairs, and the bark is greenish. The ^it is 
produced singly in the axils of the leaves, is pear- 
shaped, and has a verjr short stalk ; the colour in 
some varieties is bluish-black; in others,^ red, 
purple, yellow, green, or white. The varieties in 
‘Cultivation are numerous. In warm climates the 
fig yields two crops in the year — one from the older 
wood (midsummer shoots of the preceding year), 
«,nd a second from the young wood (spring shoots 
of the same year) ; but in colder regions the latter 
never comes to perfection. Fig-trees are pro- 
•pagated by seed, by suckers, &c. ; very frequently 
by layers or by cuttings. In Britain they are often 
to be seen in greenhouses, and grow well in pots. 
If the soil of the open border is too rich, root 
pruning must be adopted, although liquid manure 
may be given while the figs are swelling. Figs 
may be eaten ‘green’ (i.e. njje) or dried, and 
the latter form an important article of food in the 
Levant; in more northern regions they are used 
for dessert, or for medicinal purposes, being applied 
xto gumboils and other sores, and also administered 


in pulmonary and nephritic afiection'=i, and to re- 
lieve habitual constipation. The pulp contains 
about 62 per cent, of grape-sugar. Figs aie either 
dried in the sun or in ovens built for the purpose. 
Great quantities are annually imported into Britain 
from the Mediteiianean. The best are mostly 
brought from Smyrna. Greece and various parts of 
Italy also export figs. The finest kinds are tightly 
packed in boxes ; others are crowded into sacks of 
matting, or strung, by a hole in the middle, on 
strings of bast. In the Levant, Poitugal, and the 
Canaries a spirit is distilled from fermented figs. 
In some places figs roasted and ground aie used to 
produce the so-called fig-coftee ; the excellence of 
the Vienna coffee is sometimes attiibiited to an 
admixture of ground figs. 

The fig has been reckoned among the most 
valuable fruits since the earliest times; thus, 
it is mentioned with corn, wine, and oil as one 
of the leading riches of the promised land. The 
Athenians, too, seem to have laigely subsisted 
upon figs, especially before the culture of cereals 
becanae general; and a fig-tree was the device of 
the city. It appears that special officeis were ap- 
pointed to denounce illicit export or engrossing of 
ngs, the ‘ sycophants,’ whose title came to acquire 
such different meaning. The word, however, in 
this sense is not found in any ancient author. See 
Solms-Laubach, DomesUJcatioii des Geioohnlichen 
Feigenhaums ( 1882 ) ; Ravasini, DieFeigenhdunicIta- 
/iew5(1911) ; Bicknell, The Common Fig-tree (1912). 

FFgar 09 a dramatic character introduced on 
the Paiisian stage in 1775 by Beaumarchais (q.v.) 
in his Barbier de Seville and his Mariage de 
Figaro, is first a barber and then a valet-de- 
chambre, and has become a type of cunning, 
intrigue, and dexterity. Mozart and Rossini made 
Beaumarchais’s plays the basis of classic operas. 
The name has been adopted by a well-known 
Parisian newspaper (founded 1854). 

FigeaC) a town in the French department of 
Lot, IS situated in a valley surrounded by finely 
wooded hills, 32 miles ENE. of Cahors. Irregularly 
built, with a medieval aspect, it possesses two beau- 
tiful Gothic dim dies, and owes its oiigin to a 
Benedictine monastery founded by Pepin the Short 
in 755. Figeac has cotton manufactures, dye-works, 
and a trade in cattle. Pop. 5500. 

Fighting-fish {Betta pugnax), a small fresh- 
water fish, especially at home in Siam, where it is 
reared on account of its curious pugnacity. It 
belongs to the family Labyrinthici, which includes 
other interesting fishes, such as the Climbing 
Perch (j^^abas), the beautiful Paradise-fish, the 
well-flavoured Gourami. When two fighting-fish 
are brought together they often rush immedi- 
ately to combat; or it is even enough to intro- 
duce a looking-glass into the water, when the 
fish hastens to attack its own image. ^ Fish-fights 
are a favourite amusement of the^ Siamese ; the 
license to exhibit them yields a considerable annual 
revenue; and an extraordinary amount of gambling 
takes place in connection with them-— not merely 
money and property, but children and liberty^ being 
sometimes stated, ^yhen the fish is quiet its 
colours are dull ; but when it is excited they glow 
with metallic splendour, and its piojected gill- 
membrane waves like a black frill lound its throat. 

Figigj or Figuig, an oasis 6 miles square in the 
south-east of Morocco, occupied by Fiance in 1893. 
There are some 12,000 inhabitants in seven villages, 
mainly Berber in origin, wdio recognised only a 
shadowy suzerainty in Moiocco. 

Figueira da Foz^ a Portuguese watering- 
place, 23 miles W. by S. of Coimbra ; pop. 40,000. 

Figue'raS 9 a town in the north-east of 
Spain, 25 miles N. of Gerona, with a few manu- 
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factories. Overlooking the town is the strong 
frontier fortress of San Fernando, constructed by 
Ferdinand VI. In the vicinity of the town are 
gold and cower mines. On three occasions ( 1794, 
1808, 1823) Figueras has been taken by the French. 
Pop. 13,000. 

Fig^eras^ Estanislao, a Spanish statesman, 
was born at Barcelona, 13th November 1819. 
Although he joined the republican party in 1840, 
he was not elected to the Cortes until 1850. For 
taking part in republican plots in 1866 he was in 
the fculowing year cast into prison ; but after the 
expulsion of Queen Isabella he became a member 
of the lepublican committee of government. 
Finally the abdication of King Amadeus, in 1873, 
opened the way for Figueias, and he became 
president of the Spanish republic; but, owing to 
differences with his colleagues in power, he was 
constrained to resign office after only about four 
months’ exercise of authority. Betiring from public 
life, he died at Madrid on 11th November 1882. 

Figuier* Louis, writer, was born at Mont- 
pellier, 15th February 1819. His first appoint- 
ment as professor was at the Montpellier school of 
pharmacy in 1846 ; seven years later he removed 
to Paris to occupy a similar post there. Amongst 
his books are several on the wonders, inventions, 
and discoveries of modern science and modem 
industry, a volume on alchemy, and one in defence 
of the immortality of the soul. Many of these 
have been translated into English {The Ocean 
World, The World before the Deluge, The Day 
after Death, The Vegetable World, Reptiles and 
Birds, &c.). From 1856 he edited an annual, 
D Annie Scientifique et Industrielle, He died 8tli 
November 1894.— His wife, Juliette Bouscaeen 
(1829-79), also made a name for lierseU by novels 
and interesting sketches. 

Figurate Numbers. The nature of figurate 
numbeis will be understood from the following 
table \ 

1, % 3, 4, 5, 6^ 7, &C. 

I. 1, 3, 6, 10, 15, 21, 28, <&c. 

II. 1, 4, 10, 20, 35, 56, 84, &c. 

III. 1, 5, 15, 35, 70, 126, 210, &c. 

&c. &c. 

The natural numbers are here taken as the basis, 
and the first order of figurate numbers is formed 
from the series by successive additions ; thus, the 
fifth number of the first order is the sum of the 
first five natural numbers. ^ The second order is 
then formed from the first in the same way ; and 
so on. If instead of the series of natuial numbers 
whose difference is 1, we take the series whose dif- 
ferences are 2, 3, 4, &c., we may form as many 
different sets of figurate numbers. The name 
figurate is derived from the circumstance that the 
simpler of them may be represented by arrange- 
ment of equally distant points, forming geo- 
metrical figures. The numbers belonging to the 
first orders receive the general name of polygonal, 
and the special names of triangular, square, penta- 
gonal, &c., according as the (fifference of the basis 
is 1, 2, 3, &c. Those of the second orders are 
called pyramided numbers, and according to the 
difference of the basis are triagonally, quadragon- 
ally, or pentagonally pyramidal. The polygonal 
numbers may be represented by points on a 
surface ; the pyramidal by piles of balls. 

Figure, in Music. See Motif; for Figured 
Bass, see Agoomfanimdent. 

Figure-head, ^e^ ornamental figure or bust 
on the head of a ship, immediately under the bow- 
sprit. Where the vessel’s name cannot be repre- 
sented by such a figure, a piece of timber, finished 
off in the form of a volute or scroll, oft^ takes its 


place on sailing-ships ; on steamships the bow is 
usually plain. The huge figure-heads of several 
historical old line-of -battle ships are still carefully 
preserved at Millwall, including that of the ‘ fight- 
mg Temeraire.’ 

Figure-stone. See Steatite. 

FigWOrt, a name sometimes applied to Sevo- 
phularia nodosa (see SCROPHULAKIA ), and some- 
times to Ranunculus Ficaria, the lesser Celandine 
(see Celandine). 

Fiji. The Fiji or Viti Islands are a British 
dependency in the South Pacific Ocean, situated in 
15“— 22" S. lat. and 176" E.— 178" W. long. Their 
nearest neighbours are the Tonga or Friendly 
Islands, between 200 and 300 miles to the south- 
east; they are about 700 miles from the French 
colony of New Caledonia, 1100 miles from Auck- 
land in New Zealand, 1700 from Sydney in New 
South Wales, 1800 from Tahiti, and 4700 from the 
great American port of San Francisco. They have 
regular communication with Auckland, Sydney, 
Tonga, Honolulu, and Vancouver. The island of 
Botnmah ( discovered 1793 ), about 250 miles distant, 
a little to the west of north, has been since 1881 
included in the colony. 

The islands were sighted in 1643 by Tasman, the 
great Dutch sailor, whose name is borne by 
Tasmania. Turtle Island ( or Vatoa ), in the extreme 
south-east of the group, was discovered and so 
named Captain Cook in 1774 ; but, like most 
of the &nth Sea islands, the Fiji Archipelago 
was little known before the 19th century. Since 
that date its history has been the not uncommon 
one of native dissensions, gradual European in- 
trusion, and finally European protection. In 1804 
some escaped prisoners from Australia are said to 
have settled in the islands. In 1835 Wesleyan 
missionaiies first came over from Tonga to begin 
their wonderful work of conversion to Christianity ; 
and tiade, which had begun with dealings in such 
articles as bSche de mer and sandalwood, gradually 
led to a small white settlement. 

In 1849 some damage was done to the property 
of the American consul; a heavy claim was in 
consequence preferred by the United States govern- 
ment against the leading chief Thakombau, which 
he was wholly unable to meet, and in 1858 he 
offered the sovereignty of the islands to Great 
Britain, on condition that he retained his rank and 
that his debt was paid. As a set-off to the pay- 
ment he offered to make over, if required, to the 
British government the ownership in fee simple of 
200,000 acres of land. Upon receipt of this offer a 
special commissioner, Colonel Smythe, was sent to- 
Fiji, charged to report especially upon its prospec- 
tive advantages as a naval and coaling station and 
as a place for cotton-growing. On his advice the 
offer of sovereipity was in 1862 rejected. The 
following years brought a considerable increase to 
the white population of the inlands, cotton-plant- 
ing being stimulated by the American civil war. 
About 1868 a company was formed in Australia, 
under the name of the Polynesia Company, to take 
over Thakombau’s debt, and with it the 200,000 
acres referred to above. In 1871 a kind of con- 
stitutional government was set up by the European 
advisers of King Thakombau, but the cession of 
the islands to Great Britain was again pressed on, 
and, after further inquiry in 1873, Sir Hercules 
Kobinson, then governor of New South Wales, was 
sent to Fiji, and on the 10th of October 1874 
formally accepted the sovereignty of the group on 
behaff of the British crown. 

Fiji was constituted and remains a crown colony, 
with governor, who is also High Commissioner for 
the Western Pacific, an executive council of official 
and unofficial nominated members, and a legislative; 
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council comprising the governoi, not more than 
twelve nominated membeis (one Indian), seven 
elected members, and two native membeis. The 
natives have village, distiict, and piovincial coun- 
cils (theie being seventeen piovinces), and a special 
system of taxes, paid niainly in kind. 

The islands, from 200 to 250 in number, lie in a 
ring, open on the southern side in a manner resem- 
bling the West Indies. On the west and north are 
the two large islands of Viti Levu and Vanua Levu, 
with a group of small islands and reefs outside 
them ; and on the east there is a long string of 
islands of small size, answering to the Leeward 
and Windward groups in the West Indies. 

The total area of the colony (including Rotumah) 
is given at 7083 sq. m., being about the same size 
as Wales. The aiea of Viti Levu is over 4000 
sq. m,, rather smaller than Jamaica, and the area 
of Vanua Levu is about 2100 sq. m. Since 1882 
the capital of the colony has been Suva, on the 
south coast of Viti Levu, where theie is a fine 
harbour ; before that date Levuka, on the little 
island of Ovalau, olf the east coast of Viti Levu, 
also possessing a good harbour, was the European 
capital. Municipalities have been established at 
both places. 

The Fiji Islands are of volcanic formation, the 
shape of the mountains (the highest of which rise 
to some 4500 feet) and the existence of hot springs 
testifying to volcanic agency ; and they are sur- 
rounded by coral reefs, which act as natuial break- 
wateis. They are singularly favoured by nature, 
being well supplied with harbours, and equally well 
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The population of Fiji in 1921 amounted to 
154,584, of whom some 3800 were Europeans, over 
84,000 native Fijians, and over 60,000 Indians. 
The native population was larger in fornaer years, 
and was much reduced by an outbreak of measles 
in 1875. The death-rate among the natives is high, 
being about twice the rate for England. They are 
in race akin to the Papuans, being the eastern- 
most members of that family, but an admixture of 
the lighter Polynesians has been brought in from 
Tonga and elsewhere, and has, especially in the 
eastern islands of the group, leavened the native 
Melanesian breed. In language and polity the 
natives of Rotumah differ entirely from the Fijians. 
The Fijians were, piior to the introduction of 
Christianity, notoriously ferocious cannibals, but 
religious after their kind, and possessing a strong 
belief in a future life. At the present time the 
Christian religion (Roman Catholic and Wesleyan) 
is almost universal in the islands. Education is 
carried on in government schools and in mission 
schools, which on complying with certain condi- 
tions are entitled to government aid. Of govern- 
ment schools the chief are at Suva ( one for boys, 
one for girls), Levuka, and Rarawai. The Queen 
Victoria Memorial School at Nasinu, also state 
aided, is for the higher education of natives. The 
revenue, derived mainly from customs duties and 
native taxation, has not always covered the expen- 
diture. Sugar is far the most important export, 
though a scarcity of labour and an acute economic 
unrest, the outcome of the ending, in 1916, of the 
importation of Indian contract workers, and of the 
cancellation, in 1920, of all the inden- 
tuies of Indian labouiers, have greatly 
Fiji hampered the industry’s growth. Next 
LANDS in importance as expoits come copia 
igiish Miles and fruit, especially bananas and pine- 

-^2 — apples. Rubber is also an established 
industry. Drapeiy, machinery, liard- 
waie, coal, breadstufife, meats, and rice 

— £7 principal impoits. Goods are 

^iwng Isles imported mainly from Australia, while 
the bulk of Fijian produce goes to 
• ^ New Zealand. There aie no railways 

% in Fiji, but the tram-lines of the sugar 
O ^ li plantations are_ sometimes open to 
5mba\ ~ 1 public use. Fiji has become Biitish 

J ^ by the force of ciicumstances, and not 

o on account of its natural advantages ; 
, but it has considerable agricultural 

^ ° resources, and ife a station from which 

— ^ — aa £9 British influence can be exercised in 

^ the South Pacific. In 1920 a prolonged 

** strike of Indian laboureis culminated 


La^mba\ 


Fu'f^ga^ 


with rivers, having an abundant water-supply, a 
lich soil, and a climate which, though tropical and 
somewhat enervating to Europeans (who are subject 
to dysentery ), is not unhealthy or extreme. They 
suffer, however, from the ravages of hurricanes, and 
earthquakes occasionally occur. The temperature 
varies from about 60'’-90‘’, November to April being 
the warm season. The rainfall, abundant in the 
warm season, is greatest and the land is most heavily 
timbered on the south-eastern — the windward— side 
of the islands ; on the leeward side the face of the 
country is more that of open grass-land. With the 
-exception of the b6che-de-mer and pearl-shell indus- 
tries, the resources of Fiji are almost purely agricul- 
tural. In addition to timber and fruit-trees, and 
-coconut palms, the vegetable products of the 
islands include sugar, grown with the help of 
imported Indian and Polynesian labour, rubber, 
maize, cotton, tea, and coffee. There are hardly 
any indigenous mammals. Iron in considerable 
■quantities, and traces of gold, silver, tin, antimony, 
manganese, &c., are found, but none 6f these 
minerals are worked. 


in rioting, which was quelled by show of naval 
and military force from Australia and New 
Zealand. 

See parliamentary report of 1862 and the annual 
Colonial Office List; also C. F. Gordon Gumming, At 
Rome in Mji (1882); B. Thomson, Fiji for Tourists 
(1897), and The Mjtans (1908); W. A Chappie, Fiji 
(1921); W. Deane, Ftjian Society (1921); and A. B. 
Brewster, The Mill Tribes of Fiji (1922). 

Filamentt in Botany, is the stalk of the stamen 
which supports the pollen-containing anther, and 
stands to the anther as the petiole to the leaf- 
blade. See Flower, Leaf, Stamen. 

Filaria, Filariasis. See the articles Guinea- 
worm, Elephantiasis Arabum. 

Filbert* See Hazel. 

FildeSy Sir Luke, figure -painter, was bom 
at Liverpool in 1844. He studied in the South 
Kensington Schools and in the Royal Academy, 
and became known first of all as a woodcut 
designer, contributing to Once-a-Weeh, Comhillj 
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and The Graphic, and illustrating Dickens's Edwin 
Drood. He began to exhibit in the Academy in 
1868, with his ‘Nightfall,’ and in 1874 produced 
a very popular picture, ‘ Applicants for A4mission 
to a Casual Ward ’ — originally a Graphic woodcut- 
followed in 1877 by the powerful ‘Widower/ and 
in 1892 by ‘ The Doctor,’ Other subjects have 
been portraits and figure -pictures of Venetian 
life, in which he has developed a stronger colour- 
sense than his earlier works gave any indication 
of. He w-as elected an A.R.A. in 1879, R.A. in 
1887, knighted in 1906, and made K.C.V.O. in 
1918. See D. C. Thomson in Art Annual (1895). 

File 9 ^ ^ool, having its surface covered 

with teeth, and used for smoothing and shaping 
metals, &c. Files are classified and named accord- 
ing to their shape, size, and fineness of cut, and 
the purpose for which they are made. Thus, in 
shape they may be flat, square, round or rat-tail, 
triangular, half-round, feather-edged, &c., besides 
being variously bent, in order to get at intri- 
cate work. Most files are made thicker in the 
middle, or ‘bellied,’ a form which best suits the 
hands in the act of filing. Files generally are 
made of the best crucible steel, the forged and 
shaped blanks when ready for cutting being held 
upon an anvil by means of a long loop of leather- 
strap, into which the cutter places his foot. The 
face of the anvil is covered with a flat piece of 
pewter, the softness of which preserves the teeth 
on one side of the file when those on 'the opposite 
face are being struck. The cutter forms the teeth 
by striking with a hammer a short, stout chisel, 
held obliquely at an angle of about 12® or 14® from 
the perpendicular. If the chisel were perpen- 
dicular, a furrow like the letter V would be in- 
dented, and an equal burr struck up on each side ; 
but as a cutting tooth somewhat like that of a 
saw is required, tliis is eflected by the oblique 
stroke of the chisel, by which a burr is thrown up 
on one side only — viz. towards the tang. The 
cutting is commenced at the point of the file ; the 
chisel is then dra^^^l backwards, laid upon the 
blank, and slid forwards till it reaches the burr 
raised by the last cut; the blow is now struck, 
and another tooth and burr produced, which serves 
as a guide for the next cut; and so on. The 
distance between the teeth thus depends on the 
force of the blow and the obliquity or the cut ; for 
the heavier the blo\v, the greater the ridge or burr, 
and the obliquity determines the distance of the 
cut from the burr. The skill of the workman con- 
sists, therefore, in the precise regulation of the 
blow^s. 

Files are either single cut — ^i.e. made with a 
single series of parallel cuts — or, more commonly, 
doulde cut — i.e. they have two series or courses of 
chisel-cuts, which are oppositely inclined at an 
angle of about 55® to the central line of the file. 
The second course is made in the same manner as 
the first, but with lighter blows, and is usually 
somewhat finer than the first. This angular cross- 
ing converts the ridges into pointed teeth. Files 
used for soft metals which are liable to clog the 
teeth are single cut— i.e. they have^but one course 
of cuts. Taper files have the teeth finer towai'ds 
the point. Hasps for wood or horn, &c. are cut 
with triangular punches, each tooth being an 
angular pit with a strong burr, instead of a long 
fiUTOw. The rapidity with which the blows are 
struck varies with the fineness of the file : sixty 
or eighty cuts are commonly made per minute. 
Classified according to fineness of cut, files are 
known as rough, bastard, smooth, and superfine. 
A superfine file of small size may have as many sis 
216 cuts per inch, while a large rough file may 
have not more than twenty-one cqts to the inch. 
The sharpness and abrading effect of files is greatly 


improved by subjecting them after cutting to a 
sand-blast, whereby a slight recurvature of the 
burr, which is always present as the file leaves the 
cutter, is corrected, and the edge is rendered vei r 
keen. 

Files have to be very carefully hardened and 
tempered. If heated too strongly, or made too 
hard, the steel is so brittle that the teeth tear off;, 
if too soft, they wear down rapidly, and the file soon 
becomes useless. Great care is also required in 
keeping them straight, as the sudden cooling neces- 
saiy for hardening is very apt to warp the steel. 

Files are also cut by machinery, but attempts 
long met with only partial success; the chief 
difficulty aiises from the necessity of modifying 
the force of the blow to suit the hardness of 
the steel. It is practically impossible to supply a 
large number of blanks all of exactly the same 
hardness ; and if the machine be adjusted to suit 
the hardness of one blank, it may strike too heavy 
or too light a blow for the next ; whereas the work- 
man feels at once the hardness of the steel he is 
working upon, and adjusts his blows accordingly. 

File (?r. file, ‘ a row,’ from Lat. fiCwm ; Ital. fila,. 
filo), in a military sense, is used to signify any 
fine of men standing directly behind each other, as 
rank refers to men standing beside one another. 
In ordinary two-deep formations, a file consists of 
two men, one in the front rank and one in the rear 
rank. Singlefile formation signifies one man from 
a single rank followed by the men on his right (or 
left) in succession. Bank and file is a term often 
used to mean the private soldiers of a regiment 
only, but it really includes also the corporals, who 
are therefore sometimes called rank and file non- 
commissioned officers. 

File-fish. See Balistes. 

Filey, a rising watering-place on the east coast 
of Yorksliire, 9 miles SE. of Scarborough by rail, 
occupies a picturesque site on cliffs overlooking 
Filey Bay. It has a spa, an ancient cruciform 
church, a safe harbour protected by Flamborough 
Head, and a sea-wall and promenade. Pop. 4600. 
Filiation. See Affiliation. 

Filibusters ( Span, filibustero, apparently de- 
rived through the Yx.fiibustier, ioTmexty frihiistier,. 
from the Dutch vrijouiter, ‘freebooter’; possibly 
influenced in form by English flyboat, Dutch vhe- 
boot, Fr. flihot, Sp. flibote, a fast sailing vessel of 
not more than 100 tons), oiiginally another name 
for Buccaneers ( q.v. ). Later the teim came to be 
applied to those adventurers who, between 1850 and 
1880, organised expeditions from the United States- 
in violation of international law, for the puipose of 
revolutionising certain states in Central America 
and the Spanish West Indies. The most noted 
was William Walker ( q. v. ). See Roche’s Story of 
the Filibusters (1891). The term is now geneial, 
signifying persons engaging in unauthorised and 
irre^lar warfare, while in the United States the 
worn also means an obstructionist in Congress. 

Fflicaia, Vincenzo, lyrical poet, was born at 
Florence, 30th December 1642. The publication 
of his six odes celebrating the deliverance of 
Vie^a in 1683 by John Sobieski from the be- 
sieging forces of the Turks attracted the notice of 
Queen Christina of Sweden, who relieved him 
from harassing pecuniary embarrassments. Ulti- 
mately he obtained a post from the Grand-duke 
of Tuscany, and he died at Florence, 25th Septem- 
ber 1707. Some of his patriotic sonnets are famous ; 
but his veme, though not without beauty and 
spirit, is disfigured by the rhetorical tricks and 
false conceits of the period. An edition of hia 
works appeared at Florence in 1864. 

Filices* See Ferns. 
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Filigree (through Span, from Lat. fihim, ‘a 
thread,’ and grmmm^ ‘a grain*), so called because 
composed of fine wire of silver or gold, often 
ornamented wdth small beads. The wure used is 
twisted into spirals and other convoluted forms, 
which are united and partly consolidated by solder- 
ing; and these spirals, &c. are combined to foim 
a sort of metallic lace-wmrk, which is shaped into 
brooches, ear-rings, ciosses, head-ornaments, card- 
cases, trays, and other objects of a light and 
elegant character. Filigree-work is also employed 
for the ornamentation of articles having a solid 
metallic base of precious metal, or of copper, the 
w^ires being soldered dorvn in definite patterns to 
the supporting plate. That filigree, as a style of 
jerveller’s w’oik, is of great antiquity is evidenced 
by remains found in ancient Egyirtian tombs. 
That a knowledge of the art w^as very widespread 
is also manifest from the fact that it was largely 
practised by the ancient Greeks, the Etruscans, 
and the Romans. 'We know’’ further that from 
remote ages it was practised in Central Asia and in 
India, where to thrs day it has continued in un- 
broken succession, and it is now a most charac- 
teristic style of work in the Ceiitral and the 
United Pi evinces. Among the Celtic and Scandi- 
navian tribes of early times filigree w’as also a 
favourite method of ornamentation. The Quigrich 
(see Fillan, St), and the Hunterston Brooch (see 
Brooch ) are magnificent examples of early norther-n 
metal- w'ork in which filigree ornamentation on a 
solid basis is a prominent feature. In the jewelry 
of the Scandinavian races filigree still occupies an 
important place. The manufacture of filigree 
jewelry is so characteristic of Malta that the style 
lias come to be popularly known as Maltese work. 

Filio^ue. See Creeds. ^ 

Filla]l 9 St, was the son of Feredach, a prince 
of Munster, and of St Kentigerna, w’-ho in 734 died 
on Inchcailloch in Loch Lomond. He succeeded 
St Mund as abbot of the monastery on the Holy 
Loch, but presently withdrew to Upper Glen- 
dochart (Stratlifillan), 3 miles SSE. o± Tyndrum, 
wdiere he died on 9th 
Januaiy 777. In 1318 
Robert Bruce re-estab- 
lished here an Augiis- 
tinian priory ; and here 
too was the ‘ holy pool 
of Fillan,’ in which, 
not a century since, 
sick people bathed, 
and lunatics were 
plunged. The latter 
w'ere afterwards left 
all night, bound hand 
and foot, in a stone 
coffin; and if in the 
morning the knots were Fig. 1.— Quigrich of St Fillan. 
untied there was hope 

of recovery. Two relics of the saint have, after 
strange w’-anderings, been reunited at Edinburgh 
in the Antiquarian Museum. One, his square- 
shaped bell of cast bronze, 12 inches high, lay 
in the churchyard, and was employed m that 
lunatic ‘r^e-trick,* till in 1798 an English tourist 
bore it off to Hertfordshire, whence in 1869 it 
was recovered through Bishop Forbes of Brechin. 
The other relic is the Quignch (Gael, coygerach^ 
‘stranger*) — the bronze head of a pastoral staff 
(fig. 1), adorned with niello, and inclosed in a 
beautiful outer case of silver (fig. 2), 9 inches 
high, gilt, and ornamented with chased work and 
filigree. Both are undoubtedly of Celtic work- 
manship ; but the case is naturally the later of 
the two, and seems partly assignable to the 
14th and 15th centuries. Possessed of both thief- 



finding and healing properties, the Quimeh from 
Bruce^ time and earlier was in the hereditary 

custody of a family 
named J ore, Loire, 
or Dewar, who 
enjoyed certain 
privileges therefor. 
James III. *s charter 
of confirmation 
(1487) to Malice 
Eoire was presented 
n 111 registration 

1 1 ^ sil public 

Ml in records of Scotland 

so recently as 1734. 
yi In 1818 the Dewars 
emigrated from 
Balquhidder to On- 
tario, taking with 
them the Quigrich, 
— which in 1876 was, 

[ through Dr Daniel 

I Fig.2.— Silver Case of the Quigrich : Wilson, bought for 
o, front part ; 5, terminal plate. £100 by the Scot- 

tish Society of An- 
tiquaries. St Fillans, at the foot of Loch Earn, 
is associated with an earlier saint, called an loha7', 
‘the leper,* whose feast fell on 20th June. See 
Dr John Stuart’s ‘ Historical Notices of St Fillan*s 
Crozier,* in Proc. Soc, Ant Scot (xii. 1877), and Dr 
Joseph Anderson’s Scotlayid in Early Christian 
I Tmes {i, 1881). 

FiUet, in Architecture, a small space or band, 
like a narrow ribbon, used along with mouldings. 

a, a, a (see fig.) are 

I examples of fillets, both 

classic and Gothic 
architecture. 

ly ^ Filliiiore9 Millard, 

' thirteenth president of 

I the United States, was 

born on 7th February 
1800, at Summer Hill, New York, where his educa- 
tion was limited to the very imperfect instruction 
furnished dui-ing three months of the year by a 
primitive frontier school. At the age of fourteen 
he was bound apprentice to a wool-carder; and 
during the five years he laboured at this occupa- 
tion he used every means at his disposal to culti- 
vate his mind. In 1819 he began the study of law% 
receiving his board in return for his work in the 
office of a country lawyer ; and during part of this 
time lie also taught school, until in 1823 he w^as 
admitted to the Buffalo bar, where he built up a 
solid reputation for sound legal knowledge and 
sterling probity. In 1828 he began his political 
career, being in that year returned by Erie county 
to the state legislature of New York, where he 
joined the Whig party, and was mainly instru- 
mental in procurmg the abolition of imprisonment 
for debt in the state of New York. In the period 
1832-42 he was four times elected member of 
congress ; in 1844 he was defeated in a contest foi 
the governorship of the state; in 1847 he w^as 
elected to the post of comptroller of New York; 
and in the following year he was made vice-presi- 
dent of the United States. The unexpected death 
of President Taylor in July 1850 left the chief 
magistracy vacant, and Fillmore succeeded to that 
office, which he held till 1853, He proved an able 
statesman, and his presidency was marked by the 
passing of some very salutary measures, notwith- 
standing that his party were in the minority ; hut 
his signmg of and attempt to enforce the fugitive- 
slave law rendered him unpopular in the North. 
In 1856 he was nominated for the presidency by 
the American party, but the struggle lay be- 
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tween tlie republican and the democratic candi- 
dates, and he received the electoral vote of Mary- 
land only. He visited Europe in 1855 and 1866. 
He took no active part in the civil war, although 
he gave his influence to the cause of the Union. 
After his retirement from political life he resided 
at Buffalo, where he died 7th March 1874. See 
Chamberlain’s Biography of Fillmore (1856); 
Buffalo Histoiical Society’s publications, vols. 
x.-xi, (1907); Life by Griffis (1915). 

Filmers Sir Robert, an extreme advocate of 
the theory of the divine right of kings, was bom 
at East Sutton in Kent, in the end of the 16th 
century. He matriculated at Cambridge in 1604, 
and die'd 26th ]\Iay 1653. The germ of his theory 
is the proposition that the father of a family is 
the divinely oidaiued type of a ruler, and that 
his power is absolute. Accordingly, Filmer taught, 
a king’s acts should be subject to no check or con- 
trol whatsoever ; his will is the only right souice 
of law. Hence he is not in any sense answerable 
to his subjects for his doings ; for them either to 
depose him or even to ciiticise his conduct is 
criminal and immoral. These views are expounded 
with most fullness in his Patriarcha, published in 
1680 after his death, and were critically exam- 
ined in Locke’s Treatise on Government. Filmer’s 
Freeholder's Grand Inguest (1648) is an exposition 
of his ideas as to the relations that ought to 
obtain betw^een the king and the houses of parlia- 
ment. See Divine Right. 

Filmy Ferns {Hymenophyllacece), an order of 
Ferns (q.v. ), including only two (or tluee) genera, 
but over two hundred species. They giow in 
large, spreading, mossy masses on rocks and 
tree-stems in moist places, are chiefly tropical, 
rare in the southern hemisphere, still rarer in 
the northern. A British species of the large 
genus Hymenophyllum {H, tmhridgense), despite 
its apparently local name, is one of the most 
widely distributed of plants, being found not only 
over Europe, but in South America, at the Cape, 
and ^ in New Zealand. Trichomanes has ninety 
species, mostly tropical, only one ranging as 
far as southern Europe. Although chiefly dis- 
tinguished by systematists on account of the 
minute structure of their sporangia, they are more 
remarkable for the exceptionally simple structure 
of their moss-like leaves, which consist usually of 
only a single layer of uniform parenchymatous 
cells. More rarely several layers are present, but 
there is never a distinct epidermis; moreover, as 
the plants grow in very wet places— often, for 
instance, in the spray of waterfalls— and as the 
leaves are so hygroscopic as to be constantly 
saturated, even when not absolutely covered with 
moisture, the usual air-spaces, and with them the 
stomata of ordina:^ leaves, are not developed. 
From this saturation with water instead of air 
the thin, wet, filmy foliage is thus peculiarly trans- 
parent, and so seems singularly dark-green by 
reflected light. To the exceptional yet beautiful 
appearance thus aecormted for their interest to 
fein-growers is due. 

Filter* "Wien^ solid matter is suspended in a 
liq[uid m which it is insoluble, it may be separated 
»y. various means (see Clarification), one of 
which IS filtration. The process of filtration con- 
sists m passing^ the liquid through some porous 
substance, the interstices of whi<3i are too small 
to admit of the passage of the solid particles, the 
jomciple of the action being the same as that of a 
sieve, ^e of ^e simplest forms of filter is that 
commonly^ used in chemical laboratories for separat- 
mg precipitates, &c. A square or circular piece of 
Wotring-paper is folded in four, the comer where 
the four folds meet is placed downwards in a 


funnel, and one side is partly opened, so that the 
paper forms a lining to the funnel. The liquid 
passes through the pores of the paper, and the 
solid matter rests upon it. The chief advantages 
of this filter are its simplicity and the ease with 
which the solid matter may be removed and 
examined. 

A simple W'ater-filter for domestic purposes is 
sometimes made by stuffing a piece of sponge in 
the bottom of a funnel or the hole of a flower-pot, 
and then placing above this a layer of jiebbles^ 
then a layer of coarse sand, and above this a layer 
of pounded charcoal three or four inches in depth. 
Another layer of pebbles should be placed above 
the charcoal, to prevent it from being stirred up 
when the water is poured in. It is obvious that 
such a filter will require occasional cleaning, and 
renewal of the charcoal. By a small addition to 
this a cottage-filter may be made which, for 
practical use, is quite equal to the most expensive 
filters of corresponding size. It consists of two 
flower-pots, one above the other ; the lower one is 
fitted with the sponge and filtering layers above 
described, and the upper one with a sponge only. 
The upper pot should be the larger, and, if the 
lower one is strong, the upper one may stand in 
it. The two pots thus arranged are placed upon a 
three-legged stool with a hole in it, through \vhich 
the projecting part of the lower sponge passes, and 
the water drops into a jug placed below. The 
upper pot serves as a reservoir, its sponge stops 
the coarser impurities, and thus the filtering layers 
of the lower one may be used for a long period 
without being renewed, if the upper sponge be 
occasionally cleaned. Care must be taken to 
wedge the upper sponge tightly enough, to prevent 
the water passing from the upper pot more rapidly 
than it can filter through the lower one. 

A great variety of filters are made on a similar 
piinciple to the above, but constnicted of orna- 
mental earthenware or porcelain vessels of suitable 
shape. ^ In purchasing a filter, the buyer must not 
be satisfied with merely seeing that the water 
which has passed thiough it is rendered perfectly 
transparent— this is so easily done by a new and 
clean filter— but he should see that the filter is so 
constructed as to admit of being readily cleansed, 
for the residual matter must lodge somewhere, and 
must be somehow removed. When large quantities 
of water have to be filtered this becomes a serious 
difficulty, and many ingeni- 
ous modes of overcoming 
it have been devised. In 
most of these water is made 
to ascend through the filter- 
ing medium, in order that 
the impurities collected on 
it may fall back into the 
impure water. Leloge’s 
ascending filter consists of 
four compartments, one 
above the other; the upper 
part, containing the impure 
water, is equal in capacity 
to the other three. This 
communicates by a tube 
with the lowest one, which 
is of small height. The top 
of this is formed by a piece 
of porous filtering-stone, 
through wffiich alone the 
water can pass into the 
third compartment, which is 
filled with charcoal, and 
covered with another plate of porous stone. The 
fourth compartment, immediatmy above the third, 
receives the filtered water, which has been forced 
through the lower stone, the charcoal, and the 



Leloge’s Filter : 

1, 2, 3, 4, the four compart- 
ments; ad, the first por- 
ous stone of third or fil- 
tering compartment; cd, 
the exit filtenng stone of 
d; e, the plug to remove 
for cleaning out second 
compartment; /, a loose 
sponge at entrance of 
communicating tube. 


FILTER 


FINCH 


649 


upper stone. A tap is affixed to this, to draw off 
the filtered water, and a plug to the second or 
lowest compartment, to remove the sediment. 

A large number of other ascending filters have 
been patented. Siphon filters aie cylindrical 
pewter vessels, containing the filtering media, to 
which is attached a long coil of flexible pipe. 
When used, the cylinder is immersed in the water- 
butt or cistern, the pipe uncoiled, bent over the 
edge of the cistein, and brought down considerably 
})elow the level of the water. It is then started 
by applying the mouth to the lower end, and 
sucking it till the water begins to flow, after 
which it continues to do so, and keeps up a large 
supply_ of cleai* water. This, of course, is an 
ascending filter, and the upward piessure is pro-* 
portionate to the difference between the height of 
xhe water in the cistern and that of the lower end 
of the exit tube (see Siphon). Filtering on a 
large scale is effected by using several tanks or 
reservoirs, in the first of which is coarse material 
such as gravel, the water passing from this to a 
second, and from theie through a finer filter to 
the main receptacle, where the filtered water is 
stored and drawn off for use. 

Various means of compressing carbon into solid 
porous masses have been patented, and filters are 
made in which the water passes through blocks of 
this comipressed carbon. Most of these are well 
adapted for the purpose, but their asserted supe- 
jiority over filters composed of layeis of sand and 
-charcoal is doubtful. A very convenient portable 
filter for soldiers, travellers, and otheis wdio may 
require to drink from turbid ponds and rivei-s is 
'Constructed of Ransomers filtering stone, and is also 
made of the compressed carbon. A small cylinder 
of the stone or carbon is connected with a flexible 
india-rubber tube in such a manner that the cylinder 
may be immersed in a liver, the mouth applied to 
a mouthpiece at the other end of the tube, and 
the water drawn through the filtering-cylinder. 

It has been questioned whether soluble matter, 
such as common salt, is iu any degree removed 
from water by filtration. Theoretically it was 
assumed that this is impossible, since the filter only 
acts mechanically in stopping suspended particles ; 
but the results of experiments show that from 5 
per cent, of soluble salts may be separated by 
sand- filters such as above described. Another 
most important matter is to ascertain to what 
-extent soluble organic matter may be decomposed 
by filtration, especially by charcoal filters, and to 
ascertain how long charcoal and other porous matter 
retains its property of acting on organic matter in 
watery solution (see Charcoal). This is of the 
highest importance, as it sometimes happens that 
water of brilliant transparency, and most pleasant 
to diink, on account of the carbonic acid it con- 
■tains, is charged with such an amount of poisonous 
organic matter as to render ibs use as a daily bever- 
-age very dangerous. A filter of animal charcoal 
will render London porter colourless. Loam and 
clay have similar properties. The separation from 
drinking-water of pathogenic microbes (microscopic 
sources of pestilence) is very difficult, on account 
of their extreme smallness ,* but it has been effected 
by using porous unglazed earthenware as the filter- 
ing medium, filtration usually being hastened by 
putting the apparatus under pressure or by creating 
-a vacuum in tlie receiving vessel. It is, however, 
rather troublesome in pi*actice, as pressure is de- 
manded, and the veiy fine pores are soon clogged. 
They may be cleansed by raising the filter material 
to a red heat. A duplicate is therefore required. 

When a liquid contains mucilaginous or other 
matter having viscous properties, there is consider- 
able difficulty in filtenng it, as the pores of the 
medium become filled up and made watertight. 


Special filters are therefore required for syrups, oils, 
&c. Such liquids as ale, beer, &c. would be ex- 
ceedingly difficult to filter, and theiefore they are 
clarified by the admixture of albumen, gelatin, or 
some substance with clarifying properties. Oil is 
usually passed thiough bags made of horse-hair or 
twilled cotton cloth (Canton flannel). Syrups are 
filtered on a small scale by confectioners, &c. by 
passing them through conical flannel bags, and on 
a large scale in ct'emcd hag-filters, made by enclos- 
ing a large bag within a smaller one. Thick syrups 
are clarified with white of egg, and then they may 
be filtered through a coaise cloth strainer. A 
recent theory is that the efficiency of filteis, so far 
from depending on the cleanness of the medium, is 
largely owing to the multitudes of microbes at 
work in the substance through w^hicli the liquor 
passes. For the treatment of vegetable juices, see 
Beer, Wine, Sugar, &c. ; and for filtering on the 
large scale, see Sewage, Water. The simxile 
laboratory filter has to be modified w’hen strong 
acid or alkaline solutions, &c. lequhe filtiation. 
Pure siliceous sand, a plug of asbestos, pounded 
glass, or clean charcoal aie used for this purpose* 

Air Filters , — The extraordinary powers of char- 
coal in disinfecting the gaseous products evolved 
from decomposing animal and vegetable matter 
have been made available in constructing an appara- 
tus for purifying air that is made to pass through 
it. A suitable cage, containing charcoal in small 
fragments, is fitted to the opening from which the 
deleterious gases issue, and is found to render 
them perfectly inodorous, and probably innocuous. 
Mechanical impurities suspended in air may be 
filtered out by forcing the air through a plug of 
cotton-wool, as in fii emeu’s respirators. 

Fiinlbria, Gaius Flavius, Roman soldier of 
llie party of Marius, in 86 B C. encompassed the 
death of Valeiius Flaccus, whose legate he had 
been. He then made war on Mithridates. By 
treachery he massacred the people of Ilium, ancl 
burned the town. Sulla attacked him in 84, and 
being deserted by his troops he committed suicide. 

Fimbriate, Fimbriated, in biology fringed; 
in lieialdry, having a nariow border. 

Fin# See Fins. 

Final, in the ecclesiastical modes of music, the 
fundamental note — the modern tonic or keynote. 

Finale, the name given to that part of a musical 
composition which finishes the act of an opera ; also 
to the last movement of an instrumental composi- 
tion, as in the symphony, quaitette, quintette, 
sonata, &c. The instrumental finale varies greatly 
in form, from the lively rondos of Haydn to the 
pgantic vocal finale, in variation form, of Beet- 
hoven’s 9th Symphony. The operatic finale, as 
usually understood, is a concerted piece, sometimes 
extending to a considerable number of different 
movements, for one, two, or more single voices, 
with or without chorus. The best type is to be 
found in Mozart’s operas. In W^agner’s works 
there are no finales separable from the preceding 
parts of the acts ; each act is a continuous whole. 

Finance# See National Debt, Budget, <S:c. 

Fincb, a name applied to many Passerine birds 
included in the family Fi’ingillidse, but generally 
used with some prefix, as in the familiar names bull- 
finch, chaffinch, and goldfinch. A finch is usually 
small, has a hard conical beak, and generally lives 
upon seeds. The distribntion is almost world- wide, 
excepting Australia; but the majority inhabit the 
palaearctic region. The Buntings (Emberizidse) 
and the Weaver-finches (Ploceidse) of the ]?thio- 
pian and Australian regions are usually kept dis- 
tinct. The limits of the family Fringillidae are 
vague ; among the more familiar members are the 
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Chaffinch {FnngiUa ccslebs), the Bramhling (F. 
QnQntifnngilldt)^ the Canary (Serinus), the Cross- 
bills (Loxia), the Linnets (Linota), and the Spar- 
rows (Passer). 

Finchs Heneage, first Earl of Nottingham and 
Lord Chancellor of England, was hoin in Kent, prob- 
ably at Eastwell, on 23d December 1621. He was 
the nephew of Finch, the lord-keeper of Charles 1. 
Educated at Westminster and Christ Church, Ox- 
ford, he was called to the bar in 1645. At the 
Kestoration Charles II. made Finch soHcitor- 
geneial ; in this capacity he took an active part in 
the tiial of the regicides, publishing an account of 
the trial in 1660. In 1670 he became attorney- 

f eneral, and five years later lord chancellor. As 
igh steward he- presided at the impeacliment trial 
of Stafford in 1680. He died in London, 18th 
December 1682, having gained a high reputation as 
a ^aceful orator, and as a lawyer of great integrity, 
wisdom, and skill. Several of his speeches were 
published during his lifetime. 

Findhorilf a beautiful Scottish river, rising 
among the Monadhhath Mountains at an altitude 
of 2800 feet, and running 62 miles north-eastward 
through the counties of Inverness, Nairn, and 
Elgin, and ^st the town of Forres, till it entem 
the Moray Firth at Findhorn village by a tri- 
angular lagoon, 2 miles long by 2| udde. Its 
waters abound in salmon and trout. Its basin 
consists of gneiss in the upper part, and of old red 
sandstone in the lower. At one place it rose 
nearly 50 feet in the disastrous floods f August 
1829, known as the ‘ Moray Floods.' 

Finding of Goods. See Lost Peoperty. . 
FindlateiN Andrew, editor of the first edition 
of this Encyclopaedia, was born in December 1810 
near Aberdour, m Aberdeenshire. He was the son 
of a small farmer, and was bred to farm-work; 
but he early resolved to go to the university, and 
in spite of having to do daily a full day's work on 
the larm, he contrived to qualify himself for enter- 
ing Aberdeen University. There he graduated in 
arts, and began theology with a view to becoming 
a minister; out changing his intention, became a 
schoolmaster at Tillyde^^ in the parish of Ellon, 
and for seven years (1842-49) was head-master 
of Gordon's Hospital in Aberdeen. After a short 
residence in Canada, he came in 1853 to Edinburgh 
to superintend for Messrs W. & K. Chambers 
a new edition of the Information the Feople 
( 1857 ). His next task was the chief work of his lire ; 
he devoted himself to the preparation of Chamhet's's 
JE?icvclopcedia, and ere long was its editor. A 
scholar of wide and varied learning, equally at 
home in the physical sciences, in the history of 
ancient religions, and in modern ^comparative phil- 
ology, he turned his acquirements to good account, 
not merely in directing the Encyclopaedia as a 
whole and fixing its form and -scope, but in con- 
tributing to it many of its most important articles ; 
and after its completion ( 1861-68 ) he superintended 
a revised issue ( 1874 ). He saw through the press a 
new edition of the Miscellany (1869-71) and of the 
Etymological Dictionary and wrote short 

but admirable manuals on Astronomy, Language, 
Physical Geography, and Physiography. In 1864 
Aberdeen University gave him its degree of LL.D. ; 
and J. S. Mffi, while rector of St Andrews Univer- 
sity, made him his assessor in the University Court. 
Many of the articles in the review columns of the 
Scotsman were from his pen. He Avas associated 
with J. S. Mill, Mr Grote, and Professor Bain in 
editing James Mill's Ancdysis of the Phenomena 
of tU Human Mmd (1869); and he counted 
Thackeray, LittrA and Dr John Brown amongst 
his frien<fe. His health failing, he withdrew from 
active work in 1877, and died 1st January 1885. 


Findlay9 capital of Hancock county, Ohio 37 
miles SW. of Fremont by rail, with foundries, flour 
and saw mills, &c. Pop. 17,000. 

Findoily a village of Kincardineshire, on the 
coast, 6 miles S. of Aberdeen, Findon, Finnan, or 
smoked haddocks w^eie originally cured not here 
but on the Findhorn, and Avere long called 

Finds. See Treasure-trove. 

Fine in feudal law was a final agreement be- 
tAveen lord and vassal as to the conditions on 
which lauds Avere to be held by the latter, or be- 
tAveen other persons as to rent. The fine of lands 
AA^as a fictitious proceeding formerly in use ia 
Older to transfer or secure real property by a 
mode more efficacious than an ordinary conveyance. 
The party to Avhom the land was to be conveyed 
commenced a fictitious suit against the vendor; 
and leave being obtained, a covenant was enteied 
into whereby the vendor or defendant recognised 
the right of the plaintiff to the lands Avrongfully 
kept from him. The fine was registered ; and tbe 
business was concluded by Avhat was called the 
foot of the fine, setting forth the parties, the time 
and place, and before whom the tine was levied; 
the whole Avas embodied in indentures commencing 
hcec est finalis concordia. A fine was also one of' 
the methods of barring an Entail (q.v.), till the 
Fines and Recoveries Act of 1833 substituted a 
disentailing deed. Fine is also a name for a 
money payment imposed for an oftence by a 
judicial authority. In some offences imprison- 
ment may be imposed, in minor cases Avith, in. 
more serious cases without, option of paying a 
corresponding fine. 

Fm^aFs Cave. See Staffa.— F or Fingal 
himself, see Fenians, Ossian. 

Fin^er-and-toe. See Anbury. 

Finger-prints taken on paper by means ofi 
printing-ink^ or other medium shoAv in every indi- 
vidual peculiar markings, which remain unchanged 
through life. Such finger-prints have been used 
as a means of signing or certifying documents in 
China and Japan from a remote antiquity. Tlie use 
of finger-prints for criminal identification was first 
officially sanctioned in England in 1901, folloAving 
Avork by Sir F. Galton, Sir W. J. Heischel, and 
Sir E. R. Henry. By means of radiography extra- 
oidinarily accurate representations may now be 
obtained. See Galton, Finger-Prints 
Fingers. See Hand. 

FingoS 9 OT Amafingu, a Bantu people in the 
south-east of the Cape Province. See Kaffirs. 

Finial, an ornament, generally carved to 
resemble foliage, Avhich forms the termination of 
pinnacles, gables, spires, and other portions of 
Gothic architecture. There are traces of foliated 
terminations, both in stone and metal, on the pedi- 
ments of classic buildings (see Acroterion), but 
it Avas not till the 12th century that the finial proper 
was introduced. During the latter part of that 
century and the whole <3 the 13th centuiy, finials 
of the most perfect form and of infinite variety Avere 
used as the crowning ornaments of every salient 
point in the buildings of the period (see fig. 1). 
The architects of the 14th century in finials, as in 
other ornaments, imitated more closely the forms 
of natural foliage ; hut their finiflla had neither the 
variety of design nor the vigom: of outline of those 
of the preceding century (see fig. 2). 

In the 15th and 16th centuries the finials became 
more and more meagre in form, and are frequently 
only four crockets set upon a bare pyramidal 
terminal. ^ Some variety of effect is often obtained 
during this period by surmounting the finial with a 
gilded vane. This is common in Tudor and in 
continental domestic architecture (fig. 3). Finiala 
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were carved both in stone and wood, and in the 
latter material with great delicacy and minuteness. 
In connection with metal-work tinials of metal 
were used, and, whatever the material adopted, its 
natural capabilities were made a source of special 
beauty. 

The finial is one of the most effective ornaments 
of Gothic architecture, and Avhen that style was 
succeeded by the Renaissance, in the reign of Queen 
Elizabeth, our forefathers could not persuade them- 
selves to part ^^ith the finials to their buildings. 



Finials : 

1, from Bishop Bridporfc’s Monument, Salisbury Cathedral,* 

2, York Minster; 3, Maulbronn, Germany; 4, Crew Hall, 

Chesliire ; 5, Augsbuig. 

"VYe thus find in Elizabethan architecture a great 
variety of finials ; they are, however, almost entirely 
of a geometric form, and without foliage (fig. 4), 
and are frequently, especially when terminating 
■svooden gables, combinations of finial and vane, 
partly wood and partly iron (fig. 5). In the stricter 
classic style which succeeded the Elizabethan, some 
traces of the favourite finial still remain in the 
balls, obelisks, &c. used as terminations, and also 
in the shields and supporters ( themselves a remnant 
of feudal times) which form the crowning ornament 
of gate-piers, pedestals, &:c. 

FilliBg 9 the process of clearing turbid liquors, 
such as beer and wine. See Claeification, Beer, 
Wine, Sugar, Filter, &c. 

Fillister e (Lat. finis terrce, ‘land’s end’), 
a department at the western extremity of France, 
comprehending a part of the former duchy of 
Bretagne, and washed on three sides by the English 
Channel and the ocean. Area, 2585 sq. m. Pop, 
(1872) 642,963; (1921) 762,514. It is traveised 
from east to west by two low but picturesque chains 
of hills, clad with fir-trees and heath, and forming 
fruitful valleys of meadow-land between. Its coast 
is very rugged and broken, its shores bristling with 
dangerous granite rocks, and fringed with many 
islands. The most dreaded headland is the Pointe 
de Raz, rising over 260 feet above the sea, near 
which, in the 16th centuiy, were still visible the 
ruins of Is, the ancient capital of Comouaille (q.v.). 
The temperature in general is low, the climate very 
humid ; rain and mist are of almost daily occur- 
rence. There are a number of coast streams, 
including the Odet, the Elom, and the Aune, which 
forms part of the great line of communication 
between Brest and Nantes. The department raises 
more grain than even its dense population can 
consume, and vegetables, flax, and cider also are 
exported ; it is noted for its small, hardy horses ; 


and cattle, swine, and bees are largely reared. Its 
argentiferous lead -mines are no longer 'vvorked, 
and its manufactures, which include rope-spinning, 
weaving, and some shipbuilding, are of little im- 
portance; its saidine-fishez’ies, however, are ex- 
tensive. The department is divided into five 
airondissements — Brest, ChAteaulin, Morlaix, 
Qiiimper, and Quimperle — with Quimper as chief 
town. See Brittany. 

Flnisterre* Cape, a promontory at the north- 
western extremity of Spain, off which Anson (q.v.)^ 
defeated Jonqui^re, and Sir Robert Calder cut oft* 
two vessels of the Franco-Spanish fleet in 1805. 

Finland (Finnish Stcomi or SuomeuTnaat ‘the 
land of fens and lakes’), a republic of northern 
Europe lying between 60® and 70® N. lat., and 20'* 
and 33® E. long., and bounded on the N. by Noi- 
way, on the E. by Russia, on the W. by Sweden 
and the Gulf of Bothnia, on the S. by the Gulf of 
Finland. Its greatest length is 7 17 miles, itt> 
average breadth about 185 miles. Its total aiea 
is about 144,000 sq. m. (or rather largei than Great 
Britain and Ireland). The surface consists of 
hard crystalline rocks, granite, gneiss, and schist, 
covered in most parts with a thin layer of infertile 
sands and clays. The diainage is bad, and the soil 
is soaked with water during most of the yeai. 

The coast of Finland is extremely indented, and 
studded with thousands of small islands, forming 
a perfect archipelago (Swedish skargard), whilst 
the interior of the country, apart from tlie 
low coastal plains, and moie especially in the 
southern as distinct from the northern or Lapland 
plateau, is covered with countless lakes. Some 12 
per cent, of the total area is held to he so covered, 
while about 30 per cent, is occupied by maish and 
bog, the quantity of which latter is, however, 
gradually being diminished by the united efibrts 
of nature and man. The largest of the lakes — 
besides Lake Ladoga, of which part belongs to 
Russia— are Lakes Saima, Enare, Kemi, Oulu- 
j^rvi, and Paijanne. The Saima consists of 120 
large lakes and several thousand smaller ones, all 
connected, and having a natural outlet into Lake 
Ladoga, over the famous Imatra Falls — more cor- 
rectly rapids — the finest in Europe from the point of 
view of scenery and the greatest in volume ot water. 

The interior of Finland forms a tableland of from 
300 to 400 feet above the level of the sea, and 
there are no mountains worthy of the name, 
the highest being Haldefjall, in Lapland (Lapp 
Haldischok)^ 4126 feet high, near the frontier of Nor- 
way. The highest hill in the south is Turismaa, and 
this does not exceed 764 feet above sea-level. The 
principal rivers of Finland are the Kemi and UleS. 
injjhe north, and the Kymmene, the Kumo ( Koke- 
maki), and the Vuoksen in the south. Owing to 
rocks and rapids they are usually navigable only 
for a part of their length, but they are well suited 
for floating logs from the forests of the interior to 
the coasts, and are also rich in fish ; raoi e important, 
they provide, as at the Imatra (Vuoksen) and 
Anjula (Kymmene) Falls, a valuable source of 
water-power, a power, however, whiclr is often 
severely curtailed by frost in winter and by drought 
in summer. 

Relatively Finland is the most wooded countiy 
of Europe, more than half her land surface being 
under forest; even as regards absolute extent of 
forest area only Russia and Sweden exceed her. 
About two-fifths of Finland’s woods are owned by 
the state, the remainder by private enterprise. 
The management of state forests is carefully 
regulated, and by a law of 1917 the reckless felling 
of timber by private individuals was prohibited. 
The Scots pine ( Finns sylvestrts ) and Norway spruce 

Abies or Picea excelsa ) are the most widespread and 
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most profitable ; then come the birch, alder, ash, 
oak, &c., of which the three first mentioned alone 
grow far north, the others being found only in the 
oentre and south of Finland. Among the fruit- 
trees which have been successfully acclimatised in 
Finland are the apple, pear, cherry, &c., but they 
produce no fruit in the north of the countiy beyond 
lat. 63“ ; currants, raspberries, strawberries, &c., 
thrive almost everywhere. The potato flourishes as 
far noith even as lat. 69®, and of cereals, oats, rye, 
barley, and wheat are grown. The fauna of Finland 
is very lich. Among wild animals are the bear, 
wolf, fox, lynx, ermine, otter, elk, and hare ; but 
the wild reindeer and beaver, formerly abundant, are 
now extinct. Seals are plentiful along the coast, 
as also in the Saima and Ladoga lakes. All domes- 
tic animals, replaced by reindeer in the far north, 
thrive in most parts of Finland. Of birds there are 
over 200 species — not counting the domestic sorts — 
including ptarmigan, blackcock, moorcock, swans, 
geese, ducks, many varieties of birds of prey, and 
most of the smaller birds common in Great Britain. 
There are some 70 species of fish in the rivers, lakes, 
and seas of Finland. Of these, a kind of herring 
(Swedish stromming) is very abundant on the south 
and south-west coasts. Salmon, trout, perch, pike, 
gwyniad, &c., abound in most of the rivers. Fish 
forms an important element in the food of all 
classes, large (quantities, both smoked and salted, 
being stored for winter use. 

Chmate , — Tlie climate of Finland is very rigorous 
in winter, even on the south coast, where 20“ and 
25" below zero (Fahrenheit) are often registered; 
but it is generally healthy, and, owing to the 
proximity of the sea, it is far milder than North 
Bussia or any other region in the same latitude 
except Sweden and Norway. The summer, though 
short, is occasionally very hot in June and July. 
The ground is generally covered with snow from 
the middle of November till April; then follows 
a brief spring, accompanied by a rapid growth of 
vegetation. Autumn is likewise short, September 
being often very fine and October wet. The long 
■summer days, when the sun only goes below the 
horizon for an hour or two, have a peculiar charm. 
At Helsingfors the mean temperature of the year is 
39“ (Fahrenheit), varying from an average of 17“ 
in February to 62“ in July. In the north and 
north-east of Finland, of course, the winters are 
longer and more severe, the mercury frequently 
freezing in the thermometer. The annual rainfall 
at Helsingfors is 20 inches, the prevailing winds 
being south and south-east. The country formerly 
suffeied severely from occasional famines — the last 
was in 1 868 — owing to short or wet summers ; but 
these disasters have now been obviated by means of 
railways, canals, and improved agriculture. 

Finland, though no more than a tenth 
of its area is under cultivation, is essentially an 
agricjultural country. Thus about 65 per cent, of 
the inhabitants are engaged in agriculture, being 
for the most part peasant-proprietors with holdings 
of from 10 to 30 acres. The cultivated grounds fie 
for the most part along the coasts. Of cereals, oats 
is the most grown, then rye, barley, and a little 
wheat. Hay is an important ciop, and the potato 
forms, after rye, the staple food or the inhabitants. 
Cattle and dairy farming are, however, the prin- 
cipal branches of Finnish agriculture. In addition 
to cjittle — ^sheep, goats, and pigs are reare(l, while 
Finnish horses liave long been remarkable for their 
speed, hardihood, and docility. Bound the coasts 
fishing is an eirtensive industry, while river-fishing 
in the interior is also important. Apart from agri- 
culture, lumbering and the production of wood-pulp 
and paper are the leading industries. Textile, 
leather, iron, and engineering works are also oi 
considerable value. Industrial development gener- 


ally, however, is greatly hampered through lack 
of minerals. Copper, tin, and gold exist, but iron 
is scarce, and there is' no coal. 

Commerce . — From the close of the 19th century 
the commerce of Finland as a Bussian grand-duchy 
showed continuous and rapid expansion; and so 
also in the first years of the republic, exports in 
its fourth year, for the first time in the history of 
the country, definitely exceeding imports. Prior 
to this expansion the exports of Finland flowed 
eastwards by land to Russia, but their direction 
since has been increasingly westwards by sea to 
Europe ( United Kingdom, Sweden, Denmark) and 
the New World (United States). Of exports, tim- 
ber, pulp, and paper, and agricultuial products 
(cattle, butter, cheese, hides, &c.) aie the chief, 
while grains, colonial products (tea, coffee, sugai ), 
metals, machinery, textile materials, and oils and 
fats aie the principal imports. 

Communications . — The harbours of Finland, pecu- 
liarly important in view of the increasingly west- 
ward character of her commerce, are many, but 
for the most part poor, both in themselves and 
in their equipment, while all, for some portion of 
the year at least, are icebound, with the exception 
of Pechenga, a port situated on a bay in the Arctic 
Ocean. In internal communications, however, Fin- 
land IS probably better supplied that any other 
country in the world, her countless lakes being 
almost all connected with each other and with the 
Gulf of Finland either by nature or by canal. The 
Saima canal (36 miles), built in 1845-56, and link- 
ing the Saima lake basin with the Gulf of Finland, 
is reckoned a triumph of Finnish engineerinL^ 
Railway building in Finland began about 1860, 
and some 2700 miles have been constructed, all, 
with the exception of one short litie, belonging to 
the state. The telegraph, and especially tlie tele- 
phone, system is well developed, tlie first state 
owned, the second partly so. 

Populatioyi . — The population of Finland, which 
was less than 1,000,000 in 1809, rose to 1,634,915 
in 1850 and to 3,364,807 in 1920 ; it is densest on 
the coastal plains, especially of the soutli and 
south-west, the interior being but sparsely in- 
habited. In Helsingfors (Helsinki), the capital, 
there are 197,848 inhabitants, while in Abo 
(Turku) there are 58,367 ; in Tammerfors (Tam- 
pere), 47,830 ; in Viborg ( Viipuri), 30,071 ; in Vasa 
(Vaasa), 23,957; in Ule&borg (Oulu), 21,332. Of 
the population of Finland alcKiut 88 per cent, aie 
of the native Finnish race, 11 per cent. Scandina- 
vians ( Swedes dwelling mostly along the southern 
and western coasts), the rest being Russians, Lapps, 
and Jews. Between Finns and Swedes racial feel- 
ing continues strong. The Finns are a Finno-Ugric 
people belonging to the great Ural-Altaic family, 
rhysically they are a strong, hardy, athletic rac^, 
with round faces, square shoulders, fair hair, and 
blue eyes, though intermarriage with Scandinavians 
and Russians has in many cases caused variations. 
They are of a somewhat phlegmatic temperament, 
but are honest, hospitable, clean, and strictly moral. 
They were once distinguished by a love or strong 
drink, but since 1920 total prohibition has been in 
force. They possess many of the characteristics of 
the Mongolian races, to which they are ethnically 
related, and have a keen sense of independence 
and personal freedom, serfdom never having existed 
in the country except in the county of Viboig when 
it was in Russian hands. 

Beligion . — The Finns have long been famed as 
a religious people, and have been likened in this 
respect to the Scots. Of church members almost 
all belong to the national ( Evangelic-Lutheran ) 
church, though in the eastern parts of the country 
there are some 60,000 Greek-Catholics. Baptist, 
Methodist, Episcopal, and Roman Catholic churches 
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have quite insignificant followings. By law of 
1922 religious toleration is complete. 

Education . — The educational standard of Finland 
lias always been very high, and to-day the percen- 
tage of illiteracy is almost negligible. As early as 
the end of the 17th century ability to read was 
made obligatoiy on all membeis of the chmch, 
and since 1866 a popular system of education has 
been in force. Instruction is given both in Finnish 
and Swedish. Theie are three universities, one at 
Helsingfoi-s (Finnish-Svvedish) and two at Abo, 
one Finnish, one Swedish, while the technical 
(Finnish -Swedish) and commeicial (2 Finnish) 
high schools at Helsingfors are all three of uni- 
veisity standard. Secondary education is given in 
lyceums, high and middle schools, while in this 
category aie also vaiious institutions for the train- 
ing of elementary and infant school teachers. 
Since 1920 elemental y education has been com- 
pulsory, and here, apart from primary schools of 
the Oldinary kind, there are also numerous naviga- 
tion, commercial, trade, technical, aits and crafts, 
agricultural, dairy, cattle management, horticul- 
tural, and forestry schools. 

History . — About the end of the 7th century or 
the commencement of the 8th the Finns, dixven 
as is supposed by the Bulgarians from their settle- 
ments on the Volga, took possession of the country 
they now occupy; but they found inhabitants 
there already, whose memory popular tradition 
has handed down under the names of Hiidet, 
Jatbilaset, Jatulit, and Jotunit. Probably the 
modern Lapps are the descendants of those primi- 
tive inhabitants. In the 12th century the Swedes 
turned their attention to Finland, seeking espe- 
cially to introduce Christianity ; but the struggle 
with paganism was long and obstinate, and lasted 
for nearly 200 years. Three separate crusades 
(1157, 1249, 1293), however, finally gave victory to 
Sweden and to the Christian religion. The first 
of these ciusades was led by King Erik the Holy, 
accompanied by Henrik, Bishop of Uppsala, an 
Englishman by birth, who later, as Hemik the 
Martyr, became the patron saint of Finland- For 
over 600 years Finland was united with Sweden, 
and thus leceived the incalculable advantages of 
Christianity, civilisation, a constitution, and liberal 
laws. The Beformed religion was introduced into 
Finland by Gustavus Vasa in 1528, and King John 
III. raised the country to the dignity of a grand- 
duchy. The theatre of frequent bloody struggles 
between Russia and Sweden from the middle ages 
onwards, Finland was ultimately ceded to Russia 
in 1809, and became an autonomous grand-duchy 
with the emperor of Russia as grand-duke. Alex- 
ander I. promised the Finns that their constitution, 
religion, and laws should be faithfully preserved, 
and though the parliament or diet of nobles, 
< 2 ^®rgy, burghers, and peasants, which the Finns 
had enjoyed from the days of Swedish rule, did 
not after 1809 reassemble till 1863, the promise 
was virtually kept till near the end of the cen- 
tury, autonomy being all but complete except in 
foreign affairs. But in 1898 imperial decrees alter- 
ing the military system, and invading the privileges 
of the parliament, caused bitter discontent, the more 
so as throughout the century the tide of national 
and democratic feeling had been steadily rising. In 
1899 the Finnish constitution was suspended, and 
under General Bobrikoff a military dictatorship 
established. In 1901-3 various ordinances further 
destroyed the autonomy of Finland, and reduced it 
to the condition of a province. The assassination 
of Bobrikoff in 1904 brought certain concessions 
and the restoration of some old privileges, but in 
1909 a Russifying policy wa®* resumed, and more 
markedly, if anj^thing, after the commencement of 
the Great War in 1914. On the first outbreak, in 


1917, of revolution in Russia, Finland recovered all 
her former rights, but complications ensued with 
the advent and tiiimipli of bolshevism. Divided 
against herself as to the acceptance of soviet 
doctrine, and seeking escape from entanglement 
in Russian attaiis, independence was proclaimed 
in December 1917. But civil war ensued, in Avhicli 
the revolutioiiaiy Red Guaids, suppoited by men 
and materials from Russia, were eventually de- 
feated in May 1918 by the constitutional White 
Guards, supported by men and materials from 
Germany. R E. Svinliiifvud became for the time 
being legent, and a monarchical form of govern- 
ment being subsequently definitely determined on, 
the ciown was offered to Prince Fiederick Charles of 
Hesse. On his refusal, however, General C. G. Man- 
neiheim, who had led the White Guards to victory, 
became regent, and continued so till, following 
elections in 1919, a republic was proclaimed with 
Professor K. J. Stahlberg as first president. In 
1920, by the treaty of Dorpat, Finland established 
peace with Russia, and also secuied the teiiitory 
of Peclienga, so extending her boundaries to the 
Arctic Ocean. In the same year she was admitted 
to the League of Nations, and in 1921 was confirmed 
by the League in her letention of the Aland Islands, 
which, on the plea of self-determination, had de- 
manded annexation to Sweden. 

Constitution . — Finland is a sovereign republic. 
Ultimate power resides in the people as lejiie- 
sented in a House of Representatives or Diet, a 
single chamber assembly of 200 lepresentatives 
chosen directly by univeisal (male and female) 
suffrage on a system of propoitional representation. 
A president elected for six years by vote of the 
citizens is head of the state. He possesses the 
highest executive power, and along with the Diet 
the right of initiative. 

Language and Literature . — Swedish was formeily 
the official language of Finland, but since 1883 
Finnish and Swedish have been placed on a footing 
of equality, and now the importance of Swedish 
is steadily decreasing. Finnish, held by some to 
be one of the most sonoions and harmonious of 
tongues, is of the Ugro-Finnic bianch of the Uial- 
Altaic family, which comprises Ugro-Finnic, Man- 
chu, Mongol, Turkish, and Samoyede (see Asia). 
The group includes ( 1 ) Finn and Esthonian (q.v.), 
(2) the tongue of the Lapps, (3) of the Finns of 
Perm, (4) of the Finns of Vologda, and finally (5) 
that of the Ugrian Finns, to which last belong the 
Vogul and Ostiak dialects in Siberia, and the Mag- 
yar in Hungary (see HuNGABY). The most highly 
cultivated language of the group is that spoken 
hy the Finns proper, the Suomi of Finland. The 
Finnish dialects are all agglutinative forms of 
speech, with tendencies towards true inflection, 
so that occasionally the difference between agglu- 
tination and inflection is somewhat obscure. The 
nouns aie not inflected, an additional word being 
used to denote the variations of case, number, 
and sex, whilst the prepositions and pronouns are 
suffixed to the Avords they modify. The verbs 
have only a present and past tense, another word 
being required to indicate the future. 

The founder of Finnish literature is the Bishop of 
Abo, Michael Agricola (d. 1557 ), who, besides trans- 
lating the Neiv Testament (1548) and parts of the 
Old, wiote also a primer and a prayer-book. His 
followers were mostly men of the church, makei-s 
of manuals and books of devotion, and Avrifcers 
of spiritual verse. In the 16th and 17th centuiies, 
however, the output of Finnish literature was 
small, Latin or Swedish being preferred as literary 
languages. But in the IStli centniy new tenden- 
cies came into being, and H. G. Porthan (1739- 
1804), by stimulating interest in history and 
popular poetry, prepared the way for great de- 
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velopments in the century following. In 1822 was 
published by Z. Topelius, whose son of the same 
name was later to become a distin^ished author, 
a collection of scattered songs, while in 1831 an 
association for the promotion of Finnish literature 
was established. But the great event of the time 
•was the appearance in 1835 (in greatly extended 
form in 1849) of the Kalevala^ an epic poem 
formed by E. Lonnrot (1802-84) out of a col- 
lection of popular songs taken down from the lips 
of the peasantry as tliejr from time immemorial 
had heard them from their Bimolainen or singers. 
The poem, which is a singular monument of the 
earlier culture of the Finns and of the utmost value 
philologically, gave a new impetus to the^ study 
of Finnish in Finland, and became, along with the 
Kanteletar (1840), a collection, also by Lonnrot, of 
national lyrics, the source and inspiration of a rich 
and very remarkable literature. An idea of the 
form and metre of the poem may be obtained from 
Longfellow’s Hiawatha^ known to be in imitation 
of the epic. The work, which has been tianslated 
into many languages, has been favourably com- 
pared with the Iliad, and has been placed fifth 
among the national epics of the world. As writers 
of original Finnish poetry A. Oksanen (A. E. 
Ahlqvist, 1826-89) and Suomio (J. Krohn, 1835- 
■88) must be considered the fii'st representatives 
in modern times, but in the lyric and patriotic 
songs of J. H. Eikko (1849-1906) the woik of both 
was surpassed. K. Kramsu ( 1855-95) is a melan- 
choly tragic lyrist sinking of fieedom and the rights 
of the oppressed, while P. Cajander (1846-1913), 
though also a prominent lyrist, is mainly distin- 
guished by his tianslation into Finnish of all the 
3ramas of Shakespeare. The first noted novelist 
and dramatist is A. Kivi (1834-72), whose novel 
^eitseman Veljesta ( ‘ Seven Brothers ’ ) and comedy 
Ntmrmsuutarit ( * The Shoemakers from the Moor ’ ) 
are still without rivals in Finnish literature. About 
1880, largely through the influence of modern 
Scandinavian writers, Ibsen and BjOrnson in 
especial, a powerful realistic tendency fi^peared, 
and revealed itself in the novels of M, Canth 
(1844-97), the first noted woman writer of 
Finland, of J. Aho (1861-1921), of A. Jdmefelt 
(b. 1861), of T, Pakkala (b. 1862), and of others. 
From time to time self-taught men from the 
peasantry of Finland have devoted themselves 
Avith success to letters. In his verse J. Linnan- 
koski (1869-1913) reflects the influence of Byron, 
Avhile in his pi*ose he is unsurpassed in Finnish 
literature. Amongst prominent novelists of to-day 
are S. Ivalo (b. 1866), J. Lentonen (b. 1882), F. B. 
•Sillanpaa (b. 1881), M. Talvio (b. 1871), M. Jotuni 
(b. 1880), and A. Kallas (b. 1878), the last three 
women ; while foremost amongst poets are V. A. 
Koskenniemi (b. 1885), L. Kybsti (b. 1873), and 
O. Manninen (b. 1872), who' has also translated 
the Iliad. Apart from H. G. Porthan, already 
mentioned, Y. Koskinen (born G. Z. Foisman, 
1830-1903) is the greatest name in Finnish his- 
torical research, while, as a sociologist, E. A. Wester- 
marck (b. 1862) enjoys a European rejDutation. 

From the days of Swedish dominion much of the 
greatest literature of Finland has always been 
written in Swedish. J. Frese (c. 1690-1729) was 
a prominent lyrist, and G. F. Creutz (1731-85), 
in his Atis ocK Camilla, a pastoral idyll in the 
Tocoeo style, produced one of the most exqui- 
■site creations in Swedish verse, but greater than 
both was the poet F. M. Franzen (1772-1842). 
J. L. Runeberg (1804-77) is, however, the most 
brilliant name^ by far in the Swedish literature 
-of Finland; his greatest achievements are in the 
*epic form, and his MlgsTcyUama ( ‘ The Elk Hunters * ) 
left deep traces on the literature of both Finland 
and Sweden, while his Fdnrih Stdls Sdgmr (‘The 


Tales of Ensign Stfil ’ ) earned for him the title of 
‘Finland’s national poet.’ The journalist J. W. 
Snellman ( 1806-81 ), the poet F. Cygneaus ( 1S07- 
81), and the poet and prose -writer Z. Topelius 
( 1818-98 ), whose Faltskarens herattelser ( ‘ The Tales 
of the Surgeon ’ ) has achieved a classic value, 
were all contemporaries of Runeberg, and all with 
him leading inspirers of Finnish national senti- 
ment. Of representatives of modern realism K. A. 
Tavaststjerna (1860-98), lyric poet, ^ and writer of 
drama and romance, is the chief, Avhile of living 
Swedish authors of note in Finland are the poet 
and prose- writer M. Lybeck (b. 1864) and the lyrists 
H. Procope (b. 1868), B. Gripenberg (b. 1878), A. 
Mome (b. 1876), J. Tegengren (b. 1875), and J. 
Hemmer (b. 1893). 

Fhie Arts. — The engraver and miniature painter 
E. Brenner (1647-1717), the religious painter M, 
Toppelius (1734-1821), and the portrait painter, N, 
Schiilmarck (d. 1804) are among the first of Fin- 
land’s artists ; but it is not till after the founding, 
in 1846, of the Finnish Association of Art that a 
specific Finnish art may really be said to exist. 
K. W. Ekman (1808-73) was the pioneer, but 
the landscape painter W. Holmberg (1830-60) 
was the first Finnish artist who could be judged 
according to European standards. A product of 
the school of Diisseldoif, he was followed by many 
in like style, most noticeably H. Munsteihjelm 
(1840-1905) and B. Lindholm (1841-1914). A. 
Edelfelt (1854-1905), illustrator, portraitist, and 
genre painter, was the first Finnish artist to come 
altogether under the influence of France, and later, 
through the power of his work, he completely 
established the French conception of art in Fin- 
land. A. Gallon]- Kallela (b. 1865), figure and 
landscape painter, is to-day the most powerful 
artistic personality of Finland, while among his 
distinguished contemporaries are E. Jarnefelt (b. 
1863) and P. Halonen (b. 1865). Among the 
younger generation of Finnish painters, impres- 
sionist and neo- impressionist schools are fully 
represented. In M. Wiik (b. 1853), E. Danielson- 
Gambogi ( 1861-1920), and H. Schjerfbeck (b. 1862), 
Finland has produced three piominent woman- 
painters. 

Finland’s first sculptor was E. Cainberg (1771- 
1816), but 0. E. Sjbstrand (1828-1906), a Swede, 
was the real pioneer. Among his disciples of note, 
W. Runeberg (1838-1920), son of the poet, and J. 
Takanen (1849-85) are to be numbered. Since 
1870 the influence of France has been supreme, 
as is clearly to be seen in the work of V. Vallgren 
(b. 1855) and E. Wikstrom (b. 1864), and in the 
sculpture of the younger school, which has turned 
in especial to Rodin. The architecture of Finland 
is really a product of the 19th centuiy, and, in so 
far as it is represented in Helsingfois, is mostly 
neo-classical and neAv-renaissance in style. 

The Finns are a musical people, and earlier than 
any of the other arts music was purposely pursued 
amongst them, a musical society having existed at 
Abo as early as 1790. In B. Crusell (1775-1838) 
Finland found her first composer, but the German, F. 
Pacius ( 1809-91 ) and his successor R. Faltin ( 1835- 
1918) were the real initiators of the musical life 
of the country. Among earlier composers, K. 
CoUan (1828-71), F. von Schantz (1835-65), K. 
Moring (1832-68), and G. Linsdn (1838-1914) are 
the chief. After 1880 the activity of M. Wegelius 
(1846-1906) and R. Kajanus (b. 1856), both as 
composers and as conductors, produced epoch- 
makmg effects on Finnish musical life, and later, 
amongst others, appeared J. Sibelius (b. 1856 )» a 
composer of genius and international fame, and a 
true interpreter of the real Finnish spirit in music. 
The drama and opera both flourish in Finland, 
and there is a national theatre at Helsingfors. 
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See J. Abercromby, The Pre~ and Proto-Mstoric F^nns 
'(1898); Y. S. Koskinen, Finmsche Geschiohte (1874); 
H. S. Mechelin, A Pricts of the Public Law of FMwkdL 
(1889) ; Peace Handbook XLYII. (issued by the British 
Foreign Office, 1920 ) ; The Baltic and Caucasian States 
(ill ‘ITations of To-day,’ ed. J. Buchan, 1923) ; works by 
W. C. Frederiksen (1902), G. Benwick (1911), and A. 
Eeade (1915); and Wsinemaxmf Heroine from Finland 
(1902); also C. N. E. Eliot, Finnish Graminar (1890); 
Swan and Granstrom, English and Finnish Dictionary ; 
B, F. Godenhjelin, Handbook of the History of Finnish 
Literature ( 1896) ; B. Comparetti, The Traditional Poetry 
•of the Finns (1898) ; and the Kalevala (trans. 1907). 

Finlaudf Gulf of, the eastern arm of the 
Baltic Sea, between 22® and 30® E. long., and be- 
tween 59® and 61® N. lat. It receives the watei-s of 
the great lakes Onega and Ladoga. The water of 
the gulf is not deep, and only very slightly salt. 
The topography of the Gulf of Finland, which 
has been thoroughly elucidated by Struve, foims 
.an interesting part of the great work of the 
Russian survey of the Baltic. The navigation on 
the northern or Finnish coast is very dangerous, 
on account of the numerous islands and shoals. 

Finlav, George, the historian of Greece, was 
born of Scottish parents at Faversham, in Kent, 
where his father. Major John Finlay, was inspector 
of the government powder-mills, 21st December 
1799. After his studies at Glasgow and Gottingen, 
Philhellenism carried him to Greece, where he met 
Lord Byron, and devoted himself with patient 
enthusiasm to the study of Greek history and anti- 
quities. With the exception of a short period of 
residence in Rome, and of study at Edinburgh. 
University, the whole of his life was spent in the 
land of his adoption, which he continued to love, 
spite of the unworthiness of its leaders and of the 
miserable failure of his own generous schemes for 
promoting agricultural progress. For relief he 
turned to the task of writing its history. ‘ Had 
the hopes with which I joined the cause of Gieece 
in 1823 been fulfilled,’ he wrote in 1855, ‘it is 
not probable that I should have abandoned the 
active duties of life, and the noble task of labour- 
ing to improve the land, for the sterile task of 
recording its misfortunes.’ The first portion of his 
^reat work, Greece under the Romans^ appeared 
m 1844, and was followed by the following instal- 
ments : The History of Greece from its Conquest by 
the Crusaders to its Conquest hy the Turks, and of 
the Empire of Trehizond, 1$04-1461 (1851) ; History 
of the Byzantine and Greek Empires from 716- 
1453 ( 1854 ) ; History of Ghreece under Ottoman and 
Vmetian Domination ( 1856 ) ; and History of the 
Greek Revolution (1861). Finlay devoted the re- | 
maining years of his laborious life to revising and 
partly rewriting his history, but his death at 
Athens, 26th January 1875, prevented his complet- 
ing the work, which was issued by the Clarendon 
Press, under the care of the Rev. H. F. Tozer, with 
the title, History of Greece from B.C. I 46 toA.D 1864 
(7 vols. 1877; vol. i. contains an autobiography). 
Freeman declares his liistory the ^’eatest English 
historical work since Gibbon's Decline and Fall, 

Fmmarkf the most northern province of Nor- 
way, consists of a naiTOw strip of rocky coast-land, 
cleft by numerous bays and fjords. The area is 
18,295 sq. m., of which three-fourths belong to the 
continent, the rest to the numerous islands which 
skirt its shores. The chief sources of wealth are 
fishing and reindeer breeding. Only veiy scanty 
crops of barley, potatoes, and a few other vege- 
tables are raised. Population 44,000, principally 
Lapps. Hammerfest, the capital (70® 40' N. lat.), 
with near 3500 inhabitants, is the most noi-them 
town of Europe. See Du Chaillu’s Land of the 
Midnight Sun (1881). 


FHIS9 S' vaguely applied to outgrowths ana 
limbs in aquatic animals ; the paired fins of fishes 
being tine limbs. See Fishes. 

Finsbury, a parliamentary borough of London, 
consisting in 1885-1918 of three one-inember divi- 
sions, Holborn, Central, and East. In 1899 the 
two latter weie formed into the metropolitan 
boiough of Finsbury, which in 1918 became a one- 
memher parliamentary borough ; pop. 76,000. 

Finsen, Niels R. (1861-1904), discoverer of 
the cuiative power of the chemical rays of light 
(sunlight, electric light, Rontgen rays, <Scc.) and 
founder of phototherapy, was born in the Faeroe 
Isles, and taught anatomy at the university of 
Copenhagen, where he had studied 
Finsteraarhorn^ the highest peak (14,026 
feet) of the Bernese Alps. See Alps. 

Fiusterwalde* an old town of Prussia, 71 
miles by rail S. by E. of Berlin, with manufactiiies 
and coal-mines ; pop. 14,000, 

Fiord. See Firth, Norway. 

Fir, a name applied in a comprehensive sense to 
the true Pines, the Larch, and certain other conifers, 
but more properly used to denominate the Nor- 
way Spruce, the Silvei Fir, and their congeners. 
These two species — now the types respectively of 
the genera Picea and Abies — ^were included in the 
Linnsean genus Pinus ; thus, the Norway Spruce 
was P, Abies, and the Silver Fir was P. Picea. By 
these specific names the trees were known to Pliny 
and other ancient writeis, but by inadvertence on 
the part of Linnceus they were misapplied so that 
each bore the other’s name. This confusion was 
pei*petuated wdien the species 'weie removed from 
the genus Pinus, and set up as representatives of 
distinct genera. As kindred species were dis- 
covered and introduced, nomenclature became more 
confounded. Continental botanists endeavoured 
for long with only partial success to restore the 
names Picea and Abies to tlieir ancient use. The 
point, however, was at length conceded in the 
Genera Plantarum (1862-76) by Bentbain and 
Hooker; but amateurs and students of coniferse 
will still be confronted with the confused nomen- 
clatme of the species in works on the subject 
published prior to the adoption of this change of 
the generic names. Their difficulty will, however, 
be lessened hy their bearing in mxnd that species 
ranged in old books under Abies must now be 
named Picea; thus, for instance, the Norway 
Spruce is no longer Abies but Picea excelsa, and 
the Silver Fir is Abies pectinata, not Picea of that 
designation. — It should also be noted that some 
trees commonly called fir are really pines ; thus, 
the so-called Scotch Fir {Pinus sylvestrvs) is a pine. 
See Pine. 

The genus Abies compiises somewhere about 
twenty species, which are easily distinguished from 
the Sprace Firs by their erect, cylindrical or but 
slightly tapering cones, the scales of which are 
deciduous and fall away in maturity from the 
axis, which adheres to the branch ; and by their 
flattened leaves being always more or less distinctly 
arranged in two ranks on each side of the branches, 
and generally in a horizontal dh*ection. The genus 
Picea consists of about twelve species, the cones of 
which are pendulous, and the scales persistent, 
opening only when mature to shed the seeds. The 
leaves are arranged spirally, scattered around the 
branches, needle-like and quadrigonal or almost 
round. These are the broad essential distinctions 
of these two genera of firs, but they have some 
features in common. They are all evergreen- trees, 
mostly of spiral or pyramidal habit, their branches 
spring from the stem in whorls — a characteristic of 
certain other conifers — and the scales of the cones 
are thin or almost scarious at the apex, a point 
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■which distinguishes them from the true pines. 
The species of both are widely distiibuted over the 
extra-tropical regions of the noithern hemisphere, 
and the Noiway Spruce even penetrates within the 
Ai-etic circle. 

The last-named species, Picea exceUa^ is one of 
the noblest and most useful of Euiopean fiis, 
attaining the height of from 80 to 150 feet, but 
^^ith no proportionate diameter of trunk, which is 
usually lather slender compaied with its height. 
It is a native of the noibh of Germany, Russia, and 
Noiway, where it foims immense tracts of natuial 
foiest. Since its introduction into Biitain about 
1540, it has been extensively planted, chiefly as 
a nurse for more tender and slowei-gi owing trees, 
foi which puipose its evergieen chaiactei and haidy 
constitution adapt it well. It does^ not succeed 
in windy, exposed situations, nor^ in thin, dry 
soil, but in moist, alluvial soil it attains its 
highest development. It is the Fichte of the 
Germans, called also Rottanne or Schioarztanne, 

It yields the 
same pio- 
ducts as the 
Scots Pine 
— ^resin, tur- 
pentine, tai, 
and lamp- 
black (see 
these heads); 
but moie 
resin than 
tuipentine. 
The tiue 
Spiuce Resin 
flows spon- 
taneously 
from the 
baik. The 
puiest pieces 
are whitish 
or pale yel- 
low, are sold 
under the 
name of 
Common 
Frankin- 
cense, and 
used for 
ointments 
and plasters, 
and when 
melted yield 

the common Burgundy Pitch (q.v.). The bark of 
the spiuce is a good and cheap non-conductor of 
heat; the cones are an excellent substitute for 
tanneis’ baik. In Sweden and Norway the inner 
bark is made into baskets; and the long and 
slender roots, split and boiled with alkali and 
sea-salt, are dried, and twisted into coidage, 
which is used both for shipping and by farmers. 
The wood is used for fuel and for house-build- 



Fig.l. 

Norway Spruce Eir {Picea excelsa ] : 
a, branelilet with male flo-wer, &, bianchlet 
with female flower ; o, mature cone ; d, one 
of the bcales of cone, outside ; e, one of the 
scales of cone, inside, showing seeds , /, a 
leaf with cioss section; g, gall, caused by 
punctures of Corns ainet%s and other insects. 


ing; it also supplies masts and spars for ships. 
It is the White Christiania deal and Danzig 
deal of the market, and is very largely im- 
ported into Britain from Norway and the Baltic. 
It is whiter, lighter, less resinous, and more 
elastic than the timber of Scots Pine. The sap- 
wood, whilst still in a gelatinous state, is sweet, 
and is eaten fresh in Sweden and Lapland ; and 
the inner bark, in times of scarcity, is mixed with 
a little flour or meal of some kind and baked 
into bread. The young shoots, still covered with 
their bud-scales, are in many parts of Europe used 
for ifemi^tion. The leaf-bu^ are also employed 
medicinally in cases of scurvy, rheumatism, and 
^out. The pollen is often sold by apothecaries 
instead of the dust of the Clubmoss or Lycopodium. 


A very superior variety of this fir is known as the 
Red N orway Spruce. Dwarf vai ieties are cultivated 
amongst ornamental shiubs. The Black Spruce 
{Picea nigra), of which the Red Spiuce (some- 
times called P. riihra) is legarded as a meie variety 
caused by diffeience of soil, and the White Spiuce 
(P. alha) form great woods in Noith Ameiica. 
The Black Spruce is found as far noith as 65° lat. 
Both these species are now common in planta- 
tions in Britain. Both have quadrangular leaves ; 
those of the Black Spiuce aie of a dark glaucous 
green, those of the Wliite ^ruce are of a ligliter 
colour. The cones of the Black Spiuce aie shoit, 
ovate-oblong, obtuse, and pendulous, with lounded 
scales ragged at the edge; those of the White 
Spruce aie oval, and tapering to a point, with entiie 
scales. The Black Spruce is a valuable timber- 
tree, supplying yards of ships, &c. ; hut its planks 
are apt to split. The White Spiuce is smaller, and 
the timber infeiior. From the Black Spiuce the- 
Essence of Spruce is obtained, which is held in 
estimation as an antiscorbutic, and is used for 
making spiuce-beei. Spiuce beer is also made by 
adding molasses or maple-sugar to a decoction of 
the young branclilets, and allowing the whole to 
ferment. From the fibres of the loot of the White 
Spiuce, maceiated in water, the Canadian Indians 

E repare the thread with which they sew their bii ch- 
alk canoes ; and the seams aie made v\atertighfc 
with its lesin. From the twigs of the Oiiental Fii 
(P. Orientalis), a native of the Levant, a very tine 
deal resin exudes, which is known by the name 
of Sapindus’ Teais. This fir has veiy shoit quad- 
langiilar leaves, densely crowded and unifoimly 
imbricated. The Sitka Spiuce (P. Sitchensis) and 
Patton’s Spiuce {Tsuqa Patfomana) aie now piized 
as ornamental tiees in pleasui e-grounds in Biitain : 
both aie natives of Western America, the former 
covei ing wide areas at from 7000 to 9000 feet eleva- 
tion. It makes rapid growth in Biitain, and apart 
from its ornamental value it has been suggested 
that it should be planted more extensively for its 
timber, which is described as very durable, though 
lather coaise grained. In southern Califoima 
Patton’s Spruce attains the height of from 200 
to 300 feet, with a ciicumfeience of tiunk of 
from 12 to 14 feet; but in northern California, 
wheie it is also found m gieat abundance at 
elevations of from 4000 to 6000 feet, it reaches, 
the height of 150 feet as its maximum dimen- 
sions, toweling above the lest of the forest at 
the lower levels, but dwindling as it ascends the 
mountains to the proportions of a shrub a few 
feet high. It is a slow-gi owing, hut very hand- 
some tree in Biitain, with light-green, rigid, thickly 
set leaves having a glaucous tint below, winch 
enhances its beauty. The Himalayan Spiuce 
(P. Morinda) is a remarkably graceful tree found 
at elevations of from 6000 to 12,000 feet on the 
Himalayas. Where it succeeds well in Britain, 
it is one of the most beautiful of pleasure-ground 
trees, but should not be planted in cold districts. 
The leaves are longer than those of most other 
Spruce Firs, and densely clothe the branches, which 
assume a graceful pendulous outline. The Korean 
Spruce (P. j^hta) is a comparatively lecent intro- 
duction to Biitain. It forms vast forests on the 
mountains of Korea, and is indigenous also to 
Japan. In England it is a slow-growing tiee, and 
should he planted only in' sheltered situations. 

The Hemlock Spruce of North America {Tsuga 
canadensis) forms gieat part of the forests^ of 
Canada and of the northern states, extending 
northwards as far as Hudson's Bay. Its timber 
is not much esteemed, as it splits very obliquely,, 
and decays rapidly in the* atmosphere; but th^ 
hark is valued for tanning. The leaves are two- 
rowed, fiat, and obtuse. The cones are scarcely 
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Kg. 2.— Cone of Doug- . 
las Fir {PsevdotsiLga 
Douglasii). 


longer than the leaves. The young trees are very 
graceful, but the older ones are generally much 
disfigured by remaining stum^ of their lower 
branches. — The Douglas Fir (T. or Pseudotsuga 
Douglasii) is a noble tiee 
attaining a height of 250 feet, 
which f 01 ms immense forests 
in the north-west of America, 
from 43° lat. to 52° lat. The 
hark, when the tiee is old, is 
rugged, and 6-9 inches thick. 
It abounds in a clear, yellow 
resin. The timber is heavy, 
firm, and valuable, the 
growth veiy lapid. Experi- 
mental plantations of this 
extremely lapid-growing tree 
laid down in 1860 by the 
, Earl of Mansfield on his 
Scone estates, Perthshire, 
encourage the expectation 
that it will rival and perhaps 
surpass the larch in value as a timber ti ee. 

The Mount Enos Fir {A. cejohaloiiica), a native 
of Cephalonia, attaining a height of 60 feet and a 
diameter of 3 feet, yields duiable and very valu- 
able timber. — ^All these species have been intro- 
duced into Britain, and many of them are now 
common in our plantations, as well as others from 
the north-west of America and from the moun- 
tains of Asia, and are appaiently quite suitable 
to the climate. The Common Silver Fir {Abies 
pectinata) has erect cylindrical cones, 5-6 inches 
long, and two -rowed leaves, with two white 

lines upon 
the under 
side. It 
forms con- 
siderable 
woods upon 
the moun- 
tains of 
Central 
Europe and 
of the north 
of Asia, and 
attains a 
height of 
150-180feet 
and an age 
of 300 years. 
It is not a 
native of 
Britain, hut 
large trees 
are now to 
be 

very many 
places. The 
wood is 
white, con- 
tains little 
resin, is 
very soft 
and light, 
and is em- 
of coopers, 



Fig. 3. 

Common Silver Fir {Abies pectinata) : 
a, branchlet with male flowers; b, hranchlet 
with female flowers ; c, a scale of cone, out- 
side ; d, a scale of cone, inside, showing seed ; 
e, male flower undeveloped; f, male flower 
fully developed ; gr, leaf with cross section. 


ployed for the ordinary purposes 
turners, and joiners, and in ship and house* car- 
pentry, also for making boxes and for many fine 
purposes, especially for the sounding-boards of 
musical instruments. The same i esxnous and oily 
products are obtained from the Silver Fir as from 
the Spruce and Scots Pine, but of superior quality. 
It yields the beautiful clear turpentine known as 
Strashurg Turpentine. Very similar to the Silver 
Fir, but generally of much smaller size, and indeed 
seldom much above 30 feet in height, is the Balm 
of Gilead Fir {Abies halsamm\ a native of North 
198 


j^erica from Virginia to Canada. The wood is of 
little value, hut the tree yields Canada Balsam 
(q.v.). 

Besides these, a number of other species of 
Abies are found in the 
western paits of North 
America and in the Hima- 
layas, some of which are 
trees of great magnitude, 
and yield excellent timber, 
as A. grandtSf a Califor- 
nian tree of 170-200 feet 
in height; A. amahilis^ a 
species much resembling 
it} A. nobiliSi a majestic 
tree, which forms vast 
forests on the mountains 
of northern California ; 

A. bracteatai a Calif oi- 
nian species remarkable 
for its slender stem, which . . Fig. 4. 

rises to a height of 120 Oone of Abies bracteaia : 
feet, and yet is only about scale of cone, sliowing 
1 foot in diameter at the ‘ 

base, and likewise for the manner in which the 
middle lobe of each bract of its cones is pioduced 
so as to resemble a leaf ; A. Wehhiana^ the Hima- 
layan Silver Fir, which in its native regions fiUs 
the upper 
parts of 
mountain- 
valleys, and 
crowns sum- 
mits and 
ridges at an 
elevation of 
upwards of 
10,000 feet, 
a tree of 
^eat size, 35 
jfeet in ^irth, 
and with a 
trunk rising 
40 feet before 
it sends out 
a branch. 

Mostof these 
have been 
introduced 
into Britain 
with good 

prospect of their succeeding well in our climate, 
and other species, as A. JSibmca, a native of the 
Altai Mountains, very nearly resembling the 
Silver Fir, A. Nardmanniana, A, Fraserfi^ &c. 
P. religiosa is a tall and elegant tree, a native of 
the mountains of Mexico, with slender branches, 
which are very much used by the Mexicans for 
adorning churches ; and its cones are shorter than 
those of any other Silver Fir. 

Firbolgs, the name given in the fabulous 
history; of Ireland to one of the races who succes- 
sively invaded that country in what was m'ohahly 
the bronze age. The various tribes of theRhbolgs 
seem to have been Britons, and were said to have 
landed in Ireland under the command of five 
principal cliiefs in three separate divisions, one in 
the river Slaney, the second in Mayo county, and 
the third in Ulster. Their chief stronghold, called 
Bind Big, was near the Barrow, m Carlow. The 
Firholgs were in their turn defeated and almost 
exterminated by anew race of invaders, the Tuatha 
I 1)4 Danann, in a battle fought at Moytui*a, in 
Mayo. Nevertheless, the race did not wholly 
perish, for there long continued to be Firbolg kings 
of Connaught, and in the time of St Patrick it v^as 
in all probability the Firholgs who constituted the 
hulk of the population of Ireland. 



Fig. 5. — ^Branolilet with cones of Abies 
Ncn'dimnmana . . 

At a the scales are supposed to have fallen 
away, showing the axis. 
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Firdausi^ or PirdusI, the takhalhis or nom de 
guerre (the term signifies both * garden * and ‘ para- 
dise’) of Ahii-’l Kasim Mansur, the greatest of Per- 
sian poets, was born about the year of the Flight 
328 (939-940 A.D.), at Shadhb, a dependent 
towmship of Tds, in Khurdsdn, of a stock of 
dihlans, or petty landholders. He spent the 
greater part of his life on the paternal estate, 
wedded to his studies. From his grand epic, the 
Shah Ndma^ or Book of Kings, he has been styled 
by European savan ts ' the Homer of Persia. ’ Among 
the spoils gained by the Arabs at the downfall of 
ancient Iran was "a complete history of Persia, 
compiled by order of Yazdajird, the last of the 
Sassanian dynasty, by the most learned historians, 
which was presented as a valuable gift to the 
Calif Omar — the reputed destroyer of the famous 
Alexandrian library. The calif caused this work 
fo be rendered into Arabic, and luckily did not 
order its destruction, but left it to its chance among 
the general plunder, when it fell into the hands of i 
a common soldier. The history of this Pahlavi 
work for some centuries is obscure, but at length 
it came into the possession of Mahmdd, sultan of 
Ghazni, whose court was crowded with the most 
eminent men of learning from all quarters. Mah- 
nnid ordered Dakiki, the most illustrious poet at 
his court, to render the work into Persian verse, 
but he had not proceeded far with his task when 
he came to a tragic end. In his fifty-eighth year 
Firdausi resolved to visit the court of Mahmfid, but 
it was not easy to gain admission to the presence ; 
yet, in spite of the resentment o± tlie sultan’s favour- 
ites at the intrusion of a stranger, he contrived, by 
means of a Mend with whom he lodged, to convey 
to the sultan a specimen of his epic (he had been 
for years engaged upon the work which the death 
of Dakiki had left undone ), and the result was an 
invitation to court. Mahmiid ordered his vazir to 
pay Firdausi a thousand gold dinars (about £500) 
for every thousand finished couplets ; but the poet, 
having from early youth had the ambition to con- 
struct a canal-dam {hund)on his patrimonial estate 
for the benefit of his townsmen, preferred to receive 
the accumulated amount when he had completed 
his poem. The vazir of Mahmiid was secretly 
inimical to Firdausi, and accused him to the sultan 
of a decided leaning to the doctrines of Zoroaster ; 
but his efforts as well as those of the other courtiers 
to undermine Mahmtid’s confidence were of no 
avail, and Firdausi continued to enjoy the royal 
patronage. 

Portions of the Shah Ndma as they were written 
were often transcribed and circulated and admired 
far and wide. It is said that he was offered rich 
presents from the neighbouring princes, which he 
constantly declined. The later years of Firdausi’s 
life in Ghazni — he seems to have dwelt some twelve 
years there altogether — were darkened by the death 
of his son in early manhood, whom he pathetically 
laments towards the end of his great epic. 

At length, after thirty years’ toil, the Shah Ndma 
was finished in 398 a.h. (1008 A.D.), and the poet 
presented his monumental work to Sultan Mahmiid, 
who at once ordered his vazir to pay Firdausi 

60.000 gold dinars — ^but no copy of the epic extant 
comprises more than 56,600 couplets, and some of 
these are evidently interpolations. The envious 
minister, however, despatched the same number 
of silver dirhams instead (the value of a dirham 
is about sixpence) in sealed bags. The poet 
was in the bath when the messenger arrived. 

* On opening the bags, his lofty spirit felt all 
the indignity which he imagined the sultan in- 
tended to load him with. He immediately gave 

20.000 to the keeper of the baths {hammd/md\ 
the^ same sum to the sherbet-seller, and the re- 
loainder to the slave who had brought the money. 


“ I wrote for fame,” said he to the slave, ‘‘ not foi 
the attainment of riches. ” ’ When the slave told 
the whole a (fair to Mahmiid, he was enraged at the 
insolence of his vazir, and said : ‘ This action will 
not only irritate the poet, hut mankind Avill repro- 
bate a sordid parsimony injurious to my fame. 1 
ordered gold dinars to be sent, and you have sub- 
stituted silver dirhams.’ To this the wily vazir 
rejoined that whatever the sultan gives confers 
honour on the recipient, and it was msolent in 
Firdausi to treat any donation of his majesty with 
contempt. These and other insinuations ultimately 
aioused Mahmud’s indignation, and the poet, fear- 
ing the consequences, fled on foot from Ghazni, 
hut not before he had composed and left behind 
him a most scathing satire on the sultan. Tidings 
of Firdausi’s flight and the cause soon spread 
throughout Asia, and the sultan’s conduct was 
severely condemned by the noble and the learned 
everywhere. For some time the poet was pro- 
tected by the Nasir Al-Mutasim of Kohistan, but, 
he being a dependant of Mahmiid, Fiidausi was 
again compelled to flee, first to Mazandardn 
and then to Baghdad. The sultan, however, 
hearing where the poet was lesicling, ordered 
him to be sent a prisoner to Ghazni; hut the 
calif, unwilling to deliver Firdausi up to the 
tender mercies of Mahmiid, and being powerless 
to withstand the sultan, wrote to Mahmud to the 
effect that Firdausi had been at his court and 
was now gone to El-Yaman ; and it was with un- 
speakable grief that he saw the venerable poet once 
more become a fugitive. But instead of going to 
Arabia, Fiidausi pioceeded to Tiis, his native place, 
where he hoped to pass the remaining years of his 
life in tranquillity. 

The wrath of Mahmiid was at length softened 
into pity, and he ordered the 60,000 gold dinars to 
be earned to Firdausi at Tiis. ‘ One day, while the 
poet was walking in the market-place, as a hoy was 
reciting a verse from his satire on the sultan, he 
fainted, and was carried to his house, where he 
expired (411 a.h. : 1020 A.D.), without uttering a 
word. As his remains were being carried to the 
grave, the present from the sultan arrived at Tiis. 
It was presented to the poet’s daughter, who, con- 
trary to the advice of her aunt, declined its accept- 
ance, saying that, as her father did not receive the 
present in his lifetime, it would ill become her to 
accept what he declined. ’ 

The Shah Ndma, while probably based upon 
actual historical events, is for the most part com- 
posed of mythological and purely fanciful incidents, 
hut these are adorned with all the glowing imagery 
of the Eastern imagination ; while true descriptions 
of human nature and pathetic scenes are of frequent 
occurrence — such as, for instance, the fine episode 
of Rustam (the Hercules of Persia, and the chief 
hei'o of the epic) and Siihrdh, which is unexcelled 
in its kind in the poetry of any country. We 
have an admirable example of fairy lore in Rustam's 
seven labours to slay the White Demon, in which 
the hero’s horse Raksh ( ‘lightning’ ) plays no unim- 
portant part. The following lines, which occur in 
the Shah Ndma — 

Choose knowledge, 

If thou de-sire-st a blessing from the universal Provider ; 

For the ignorant man cannot raise himself above the earth. 

And it is by knowledge that thou must render thy soul praise- 
worthy- 

find their very echo in Shakespeare’s saying, that 

Ignorance is the curae of God ; 
Knowledge, the wing wherewith we fly to heaven. 

Besides his immortal epic Firdausi wrote &> 
number of shorter pieces, kasidas, ghazais, &c., 
which are preserved in several Persian anthologies. 
He was the first, apparently, to compose a poem on 
the wife of Potiphar and Joseph, under the title 
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of Yusuf u Zulaylchd^ a subject which has been a 
great favourite with many later poets, Turkish as 
well as Peisian. 

See Atkinson’s epitome of the Bhuk with numer- 

ous passages done into English verse ; Sir Gore Ouseley’s 
Biographical Notices of Persian Poets ; Miss Zimmern’s 
Epic of Kings ; Browne’s Literary History of Persia 
(1902-6) ; Robinson’s Persian Poetry for English Headers 
(1883); the works of Von Hammer, Wahl,* Gorres, and 
Ethe. — There are many beautifully illuminated manu- 
scripts of the Shah Ndmct preserved in the great Euro- 
pean libraries, and the complete text was edited by 
Turner Macan (4 vols. Calcutta, 1829). In 1811 
Lumsden, of Calcutta, had published a portion of the 
text. There is a complete French translation by Julius 
Mohl, with the Persian text on the opposite page (7 
vols.^ Pans, 1838-78). Another edition by VuUers was 
continued by Landauer (1877-84). Tliere is an Italian 
translation by Pizzi ( 8 vols. 1886-88 ) ; Riickert’s German 
translation (1890) is incomplete; a translation mto 
English verse by A. G. and E. Warner was published in 
1905 and following years. 

Fire. Countless stories of fireless men have been 
retailed by credulous travellers, and there is hardlv 
a piimitive mythology which has not woven a web 
of fable round its origin ; not seldom it is ascribed 
to a special theft from the gods by some greatly 
daring hero, like the Greek Prometheus or the 
New Zealand Maui. As far as actual knowledge 
goes we find that the possession of fire and the art 
of making it by one method or other have belongedl 
to the vast majority of mankind as far back as we 
can trace. The original method of finding fire was 
undoubtedly by the simple friction of two pieces of 
wood, which was developed by progressive art into 
more complex and convenient methods. One of the 
simplest methods in use is what Sir E. Tylor terms 
the ‘ stick-and -groove,’ in which a blunt-pointed 
stick is run along a groove of its own making in a 
piece of wood lying on the ground. By this means 
a Tahitian can produce fire in a tew seconds. 
Somewhat similar is the Malay process of striking 
fire by rubbing together two pieces of split bamboo, 
which has been conveniently fitted by nature with 
a siliceous coating. Again, the most widespread 
method_ is that to^ which Tylor applies the term 
‘ fire-drill ’-~a primitive kind of boring instrument, 
thus described by Captain Cook from his observa- 
tions of the native Australians : ‘ They take two 
pieces of dry soft wood; one is a stick about 
eight or nine inches long, the other piece is flat : 
the stick they shape into an obtuse point at one 
end, and pressing it upon the other, turn it 
nimbly* by bolding it between both their hands, 
as we do a chocolate-mill, often shifting their 
hands up, and then moving them down upon it, 
to increase the pressure as much as possible.’ 
Many improvements upon this simple method are 
found, as that on the principle of the carpenter’s 
brace used by the Gauchos of the South American 
pampas; the Eskimo method of winding a cord 
round the drill, so as by pulling the two ends 
alternately to make it revolve very rapidly ; the 
Sioux bow-drill, in which a bow with a loose cord 
is substituted for a simple cord ; and the pump- 
drill, familiar in English tool-shops, and used by 
the Iroquois to generate fire. The Fuegians strike 
sparks with a flint from a piece of iron pyrites 
{Gr. pyr, ‘tire’) upon their tinder — a use which 
the etymology of the word shows to have been 
known to the ancients. The flint and steel must 
have come into use soon after the beginning of the 
iron age,^ but its origin in the civilised world is 
wrapped in the mists of antiquity. Among savage 
peoples it has made its way along with iron, but has 
often failed to supersede the fire-sticks. The use of 
the burning-lens to generate fire was known to the 
Greeks, and we are told by Plutarch was the method 
of solemnly reviving the sacred fire at Rome. The 


last phase of fire- making — by lucifer matches — 
is fast making even tlie fire- sticks of the South 
African savage ^ mere curious relics of the past. 
A strange survival of the ancient methods is the 
fire-churning still use<] in India for kindling the 
sacrificial fire, and the kindling by wild f re alone 
of the English need- fire and German Notfeuer 
through which cattle were diiven to avert pestilence 
down to the 19th century, in spite of the constant 
opposition of the clergy. The Easter and Mid- 
summer-eve bonfires, so closely connected with 
ancient sun-worship, were tolerated and even 
adopted by the church, but the need-fire was dis- 
allowed by Rome; while in Russia, on the con- 
tiary, it seems to have been practised undei the 
direct sanction of the parish priests. 

The religious history of fire is even more obscure 
than the history of its production, although every- 
where we find that a rich mythology has gathered 
round the subject. Like all the chief manifesta- 
tions of natural forces, fire was early personified 
and worshipped, and we see a similar process of 
personification and divinisation in the names of 
the first fire-givers — the Greek Prometheus, the 
pra-mantha of the early Aryans, and in his 
Chinese parallel Suy-jin. The god of fire pos- 
sesses generally capricious and variable qualities, 
as in Loki; now severe and cruel like Moloch 
and Xiuhtecutli ; now beneficent like Hestia, 
Agni, Atar, Ptah, and Baal Hamman. "We find 
among the Greeks, the Phoenicians, the Egyptians, 
Slavs, and Mexicans the co-existence of several 
fire-gods who personify respectively the diverse 
functions of fire ; in the Vedas, on the contrary, 
we have the notion of the identitv of Agni alike 
in the fire, the sun, and the ligntning. Again, 
the essential identity between life, and fire visible 
in the sky hut latent in everything, is an ele- 
mental idea among Romans, Hindus, Persians, 
Slavs, and Red Indians alike. The phenomena of 
generation are assimilated to the production of fire, 
whence fire becomes regarded as the author of life, 
and its worship is appropriately associated with 
hallic rites. The human soul is of the nature of 
re ; and fiie, the common element of gods and of 
their creatures, of beings and things, becomes the 
soul of the universe, and plays a cosmic role as 
universal creator — a conception as akin to the 
philosophic mind of Zeno as to the primitive 
worshippers of Ptah and Agni. 

Fire has ever been regarded as the great purify- 
ing element par excellence^ not so much from its 
devouring properties and its incorruptibility as from 
its power as the dispeller of the demons’ of dark- 
ness. Hence the universality of belief in its power 
over evil spirits, and the use of lighting fires upon 
toinbs, as wnll as of ordeals by fire — a pure agent 
which cannot liann the innocent. Fire puts to 
flight specially the spirits w^hich cause maladies, 
whence the philosophy of magical cauterisation, 
and of the need-fire spoken of above. Fire again 
is considered as the heavenly mediator, which 
descends in thunder and remoimts in flames, de- 
vouring the oftering and thus ans\vering the 
prayers of the priest. From this follows naturally 
pyromancy, the interpretation of oracles by fire, 
and hence the religious character of the cremation 
of the dead, seen in the outward act of the apo- 
theosis of a Roman emperor. Lastlj, fire is con- 
sidered as the protector of collective existence, 
whence the perpetual tires of the Roman Vestals, 
the ancient Peruvians, Mexicans, the Damaras, 
and the like. Fire was canied by ancient Greek 
colonists from the sacred hearth of the mother- 
city, and is still the symbol of union among the 
red-skins of North America, See Tylor, Hesearches 
into the Pktrly History of Mankind (1865) ; Kuhn, 
Hie Herabkunft des Feuers und des Gottertranks 



660 


FIRE 


(2d ed. 1886) ; Goblet d’Alviella, Histoire Religieuse 
dll Feu (1887); W. Wachter, Ras Feuer m dei' 
Natur, im K'ultm u. Mythus, &c. ( 1904) ; Bidwell, 
History of Fire- maJcing (1912); also BELTANE, 
Ordeal, 'Parsbes, Zoroaster. 

For physics and cliemistry of fire, see Combus- 
tion, Flame, Heat, Light ; see also Electricity, 
Friction, Fuel. Foiest fires and praiiie fires 
occur in some regions very frequently, and are 
often rapid in their progress and most destructive. 

Fire-brigade — The first fire-brigade on pro- 
fessional lines was founded in Edinburgh in 1824, 
when the police commissioners and the piincipal 
insurance companies combined and formed the 
Edinburgh Fire-engines Establishment, under the 
management of James Braidwood (1800-61), who 
Avas appointed Master of Engines. He organised 
the fire establishment on such efficient methods 
that his system soon became the model for similar 
organisations in all parts of the country. He 
introduced the first systematic method of saving 
life from fire by his invention of a chain ladder, 
Avhich Avas suspended from the roof of a burning 
building, and enabled the firemen to descend to 
the floor affected and rescue the inmates. Braid- 
wood introduced the fii’st organisation of. a body 
of men as firemen, and so complete and efficient 
was the system in Edinburgh that he was invited 
to go to London, which he did in 1833, and became 
superintendent of the London Fire-engines Es- 
tablishment, an association formed and main- 
tained by the principal fire insurance companies. 
Mr Braidwood was killed, whilst directing his 
men, at the great fire of Tooley Street, London, 
in June 1861. The insurance companies* fire estab- 
lishment existed in London until January 1866. 
Under an act of parliament of 1866 the Metro- 
politan Board of Works took charge of the fire 
establishment and fire protection of the Metropolis, 
Captain E. M. Shaw, who had succeeded Braid- 
wood, being the chief officer. In 1887, when the 
London County Council came into existence, the 
London Metropolitan Fire-brigade was taken over 
by that body. The personnel of a fire-brigade varies 
in different localities. BraidAvood recruited his men 
in Edinburgh from slaters and house-carpenters ; 
previous and subsequent to his appointment in 
London, the firemen were recruited from amongst 
the Thames watermen. Captain Shaw found 
sailors made the best firemen, and during bis 
tenure of office as chief of the London Fire- 
brigade none but sailors of either the uaAry or the 
mei chant service Avere engaged. In Glasgow the 
firemen are principally slaters and house-joineis. 
In Paris the fire-brigade is composed of a regiment 
of engineers lent by the government to the muni- 
ci]>aUty. The men engage for their period of 
military service, which they serve in the Paris 
Corps de Sapeurs-Pompiers. Only a small per- 
centage re-engage for permanent service, to become 
experienced firemen. In Berlin the brigade is 
composed of time-expired soldiers, who are per- 
manently employed. In New York, Chicago, and 
most American cities the firemen are recruited 
from^ all ranks of workers. Owing to the intro- 
duction of more mechanical appliances than here- 
tofore, men with mechanical knowledge are now 
largely employed in the fire service; but the 
seaman still proves to be the best all-round man. 

Fire-engims. — Pievious to the beginning of the 
19th century practically no organised attempt was 
made by any authority in the country to deal with 
the extinction of fire. By an act of Queen Anne, 
1708, each parish in London was required to main- 
tain two *fyre engines* and ladders out of the rates ; 
this was the introduction of the ‘parish engine,* 
which was under the control and management of 
parish beadle. At the great fire of London, 


1666, the only known ‘ fyre engine * was a brazen 
hand-squirt of cast-biass, 30 inches long, Avliich 
was operated by three men, two holding the squirt 
by side handles, whilst the third man withdrew the 
piston, drawing the Avater in from a leather bucket ; 
the discharging point of the squiit Avas then raised 
towards the burning building and the piston pushed 
in, driving the water out. This ‘ fyie engine * was 
the only provision existing to deal* with the great 
fire, its progress being arrested by the efforts of 
the military, who pulled down the buildings. In 
the year 1667, following the great fire, the Common 
Council of the City of London directed that the 
city should be divided into four districts, each of 
Avhich was required to provide, ‘ for the preventing 
and suppression of fires in the future, brazen hand- 
squirts and leather buckets.* In 1698 the Hand- 
in-Hand Fire Office appointed a number of ‘fire- 
men * from amongst the river Thames watermen ; 
this is probably the first introduction of the word 
in this sense. (As gunner or soldier, and as 
stoker of a furnace, the use is older.) In 1714 Gay, 
in his Trivia, says : ‘ The fire-man sweats beneath 
his crooked arms.’ In 1703 the city council of 
Edinburgh passed an act ‘ appointing a Company 
for quenching of Fire, and Rules to be observed by 
the Inhabitants thereanent.* The council decided 
to appoint twelve firemasters, each of whom should 
have six assistants to himself. There were, hoAA’^- 
ever, no engines provided, the only appliances 
mentioned being, for each firemaster, a oaton, a 
leather hat, buckets, six shovels, and six mattocks. 

In 1672 Van der Heide, Dutch engineer and 
artist, had a well -organised company of firemen 
in Holland ; he made the first manual fire-engine 
and flexible leather hose. Previous to the intro- 
duction of the flexible hose by Van der Heide, the 
directing pipe or nozzle was fitted on the top of the 
engine on a swivel elbow, the fireman directing 
the water from the top of the engine, which was 
taken directly in front of the burning building. 
During the 18th century the work of fire extinction 
was almost solely undertaken by the fire insurance 
companies. Each company maintained its engine 
and company of firemen to protect its own property. 
When an insurance was effected on a building, 
the company affixed its ‘ fire-mark * on the building 
*to prevent any fraud in getting any policy by 
indirect means after a house is burnt. No house 
is to be esteemed a secure house till the mark 
has been actually affixed thereon.* The insurance 
companies’ body of uniformed firemen were knoAvn 
by the name of the fire-offices to which tliey 
belonged. In ‘Rejected Addresses’ (1812) on the 
burning of the old Drury Lane Theatre some verses 
describing the fire ran : 

Then jacket thick, of red or blue, 

Whose massy shoulder gave to view 
The badge of each lespective crew 
In tin or copper traced. 

The engines thundered through the street, 
Fire-hook, pipe, bucket, all complete ; 

And torches glared, and clatteiing feet 
Along the pavement paced. 

The ‘ Hand-in -Hand ’ the race begun, 

Then came the ‘ Phoenix’ and the ‘ Sun,‘ 

Th’ * Exchange,’ where old insurers run, 

The ‘Eagle,’ where the new. 

As has been said, in most modern British fire- 
brigades the men are recruited from all classes of 
mechanics and tradesmen, whilst a large percent- 
age are seamen. In this manner several brigades 
have fully equipped Avorkshops wherein the men 
work at their particular trade or calling in making 
and repairing the fire engines, ladders, fire-escapes, 
and other plant ; this, system is not only economical, 
but it admits of repairs being expeditiously executed 
on the spot. The manual fire-engine introduced by 
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Braid wood in Edinburgh was built by Tilley of 
London in 1824, and required forty men to woik 
it. When worked at full tjressure — viz. about forty 
strokes per minute — it delivered approximately 140 
gallons per minute, at 60 lb. pressure, through two 
lines of hose with f-inch nozzle or jet on each, 
giving an average altitude for each jet of 65 feet. 

Steam Fire-engines were first used in a practical 
form in 1860 in London. One built by Shand Mason 
was hiied by the London Fire Establishment for two 
yeais before being purchased by the authorities. 
The weight was tliree tons. It was a horizontal 
engine of one cylinder, and had a pumping capa- 
city of 150 gallons per minute. The modern fire- 
engine, known as the ‘steamer,* usually has a 
pumping capacity of either 350 or 450 gallons per 
minute. In the horse-drawn engine the power 
and pumping capacity of the fire-engine is limited 
by the energy two hoises are able to exert in 
taking the engine at a rapid pace to a fire. An 
engine of a pumping capacity of 450 gallons per 
minute weighs, when loaded with eight firemen, 3 
tons 5 cwt. The boiler is water tubular ; the tubes 
are J inch internal diameter, and aie arranged 
in rows horizontally, slightly inclined to assist 
circulation. In the boiler of the 450-gallon size 
engine there are 160 tubes, affording, in addition 
to the walls and crown of the boiler, a large steam- 
generating surface. When the engines are standing 
in the fire-station the boilers are usually heated by 
means of steam from a stationary circulating boiler, 
or a gas-ring placed inside the fire-box. The fire is 
ready laid, and steam should be raised within from 
four to five minutes after lighting up. The working 
steam-pressure is 1401b., and this pressure should 
be available by the time the engine has reached a 
fire and the hose has been laid out ready for work. 
The engine has two steam-cylinders direct double 
acting on the pump. The pistons of the steam- 
cylinders have each two piston-rods passing on 
either side of a double-throw crank-shaft, and are 
connected to a crosshead on the pump- rod ; from a 
joint on the crosshead a connecting-rod leturns to 
the pin of the crank-shaft. The cranks being at 
right angles, the engine may be started from any 
position. Eccentrics are fitted at the outer ends of 
the crank-shaft, where are also light- weighted solid 
fly-wheels about 10 inches diameter. To ensure 
steady discharge the delivery side of the pump is 
fitted with a capacious air-vessel. The suction- 
tube is 5 inches diameter, and connections for 
four delivery -hose are provided. The altitude and 
number of the jets depend upon the size of nozzle 
employed. The following table gives the average 
altitude of a fire jet or stream under normal atmo- 
spheric conditions ; 
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Fire-nozzle . — The nozzle or nose-pipe forms the 
most important factor in the equipment of a fire- 
enrine. It is used to determine the diameter, alti- 
tude, and efficiency of the water- jet or fire-stream. 
The internal bore of the nozzle requires to be most 
accurately finished, the surface free from irregu- 
larities or scratches. The most minute scratch on 
the inner surface at the edge of the lip of a nozzle 
will break the water-column at that point, causing 
it to spray. The object of the nozzle is to produce 


a continued, smooth, solid column of water for as 
great a length from the discharmng nozzle as pos- 
sible. The continuity and solidity of the column 
of water depends upon the resistance due to the 
atmospheric conditions. The most favourable con- 
ditions are a calm, still atmosphere in which the 
column of water is only broken by the resistance it 
makes owing to the velocity with which it passes 
through the air, and, secondly, by its own weight in 
breaking away when the velocity decreases as the 
water reaches the maximum altitude. It is impos- 
sible to determine accurately the length a vertical 
or a horizontal jet of water will attain as an effec- 
tual fire-stream owing to the above conditions, the 
governing factor always being the force of the wind. 
Tlie following table is taken from Experiments 
relating to Hydraulics of Fire-StreaynSi published 
in the United States by J. R. Freeman. The figures 
are for jets from nozzles of the ordinary fire-brigade 
working diameters, through 100 feet of ordinary can- 
vas hose of 2^ inches diameter, working under ordi- 
nary conditions. Column V shows the vertical and 
column H the horizontal effective striking distance : 
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Each particular diameter of water-jet reaches its 
maximum altitude under a certain pressure. If the 
pressure is increased beyond that particular point, 
the jet meeting with greater air-resistance breaks 
at the point of leaving the nozzle, and the altitude 
is greatly diminished. The maximum pressures 
giving best results are : j inch, 100 lb. ; 1 inch, 110 
lb. ; li inches, 140 lb. 

Hose-box and Gear Gariried . — That portion of the 
fire-engine which forms the seat for the fireman 
is known as the hose-box ; in it are carried several 
hundred yards of hose, branch-pipes, nozzles, stand- 
pipes, hand-pump, canvas buckets, life-lines, haul- 
ing-lines, canvas dam or cistern, jumping-sheet, 
saw, large felling-axe, cold-chisels, llammer, &e. 

Atdomobile Fire-engines weie intioduced by 
Merryweather of London, and first came into 
general use in 1894. They are propelled by steam, 
the boiler being of the ordinary quick -steaming 
tubular fire-engine type, fired by oil fuel. The 
engine consists of two steam -cylinders driving a 
crank-shaft with link motion reversing gear. The 
crank-shaft is geared on to a counter-shaft driving 
two chain sprocket wheels which are connected to 
the rear road -wheels by steel roller chains. The 
pumps are placed below the crank -shaft, directly 
und er the steam-cylinders. The pump-pistons, being 
provided with quick-action couplings, are thereby 
put into gear with the engine, which is thrown out 
of gear with the counter-shaft when the pumps 
are in use. There is accommodation for a large 
quantity of hose and other appliances. The speed 
of the engine is from 30 to 40 miles an hour. In order 
that the engine may be ready to start immediately 
for a fire, steam is maintained in the boiler by means 
of a stationary steam-heater boiler in the fire-station. 
These engines have pumps capable of delivering 
500 gallons per minute at 140 lb. pump-pressure. 

Petrol Motor-pumping Fire-engines^ in general use 
in fire-brigades, are driven by engines of the heavy 
commercial vehicle type, having four or six cylinders 
of 50 b. h. p. or six cylinders of 75 b. h. p- The average 
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speed is 36 miles pei hour, and the pumping capacity 
is 350 gallons per minute driven by the 50 h.p. 
engine, and 600 gallons per minute driven by the 75 
h.p. engine. There are two types of pumps fitted 
to the petrol motor fire-engines— viz. the piston or 
plunger pump, and the centrifugal or turbine pump. 
The plunger-pump, which requires to run at a low 
speed — 250 revolutions per minute — consists of three 
pump-barrels in one casting in triangular form, the 
pump-pistons being driven by a single crank on a 
sliaft running through the centie of the pump-cast- 
ing, each pump-rod being coupled on to the crank- 
pin. Each revolution of the crank makes one stroke 
for each pump-piston. The pump crank-shaft is 
driven from trie motor by means of a silent chain 
gearing from the first motion shaft through the 
gear-box. This pump is known as the ‘ Hatfield ’ 
type of reciprocating pump. The centrifugal oi 
turbine pump consists of a centrifugal pump of one 
or more stages, geared up from the motor to run at 
speeds varying from 1000 to 2000 i evolutions per 
minute. One of the features of this class of pump 
is that, the centrifugal pump being unable to create 
a vacuum, it cannot lift water; consequently a 
reciprocating air-pump is fitted to the engiiie, being 
driven by a separate friction clutch or gearing from 
the main-pump sliaft of the petrol motor. When the 
pump is required to be brought into operation, the 
air-pump is first started to create the necessaiy 
vacuum in the suction-pipe to bring the water to 
the level of the main centrifugal pump When this 
has been accomplished the main pump is put into 
gear by engaging the pump clutch on the main 
shaft. Petrol motor -engines operate through one 
or more lines of hose as circumstances may j-equire. 
A 600- gallon capacity engine will give its highest 
efficiency at a high altitude through one line having 
a IJ-inch nozzle, two lines having each 1-inch 
nozzles, three lines having |-inch nozzles, or four 
to six lines having f-inch to |-inch nozzles. These 
engines may be operated to pump thiough 600 to 
600 yards of hose, hut the longer the length of 
hose the greater the loss of pump efficiency due 
to the friction of the water against the walls of 
the hose. 

Hose-tmder . — The hose-tender is used in fire- 
brigades as a vehicle to carry hose, ladders, and 
general appliances for use at a fire. Being of lighter 
weight than the fire or pumping engines, it is able 
to accommodate a larger quantity of appliances 
and a greater number of firemen. This vehicle is 
known in America as the ‘ hose and ladder truck.' 

Electric traction for fire-brigade vehicles has 
been adopted by some British brigades, but is 
restricted by limited output of portable storage- 
batteries. The average maximum mileage ob- 
tained with a heavy motor vehicle from one set of 
batteries is 40 miles. The power is thus limited 
to propulsion, and is not available for pumping- 
power. In some large cities on the Continent 
electric-power for traction is largely used for hose- 
tenders and fire-escapes. Steam pumping-engines 
are also mounted on an electric chassis, the steam- 
boiler being used to supply the power for the pump. 

Koee . — ^Tliere are three descriptions of fire-hose 
in general use — ^viz, leather, plain canvas, and 
canvas with a lining of rubber. Until 1880 leather 
hose was almost exclusively used from the time of 
its introduction. It was introduced or invented 
by the Dutch e^^neer Van der Heide in 1672. It 
was the first flexible hose used, the strips of leather 
and joints being sewn together. About 1820 the 
joints and seams in the leather were riveted to- 
gether by copper rivets; and this method is still 
adopted. Leather hose has almost entirely gone 
out of use for fire-brigade work, but is still largely 
Tuied on board ship in the navy and H.M. dock- 
yards. Canvas hose having a rubier lining is used 


by some brigades, principally owing to the absence 
of percolation or sweating along the hose when 
under pressure. Plain canvas hose is woven fiom 
the best quality flax of about twelve yarns to the 
inch in the weft or horizontal yarn, and fifteen yams 
to the inch in the warp or longitudinal yarn. Well- 
made hand-woven canvas hose will stand nioie 
hard wear than any otlier kind of ho&e, and is 
more easily lepaired. It requires, however, veiy 
careful treatment after use ; it must he thoioughly 
cleansed and carefully dried. The average life of a 
length of hose for fire-brigade work is ten years, 
and the average cost of plain canvas 2s. 6d. per 
yard. The hose in general use varies in diametei 
from 2 to 3 inches, 2^ and 2| inches being most 
generally used. The diameter of hose is an im- 
portant factor in effective results of the water- 
delivery of the fire-engine, considerable loss of 
pressure being due to friction. 

3-inch diameter hose absorbs 60 per cent, less by 
friction than 2^-1 nch hose. 

2|-inch diameter hose absorbs 40 per cent, less by 
friction than 2i-inch hose. 

2f-iiich diameter hose absoibs 20 per cent, less by 
friction than 2J-inch hose. 

2^-inch diameter hose absorbs 30 per cent, moie by 
friction than 2i^-inch hose. 

2i-mch diameter hose absorbs 70 per cent, more by 
friction than 2J-inch ho&e. 

21-inch diameter hose absorbs twice as much as 2J-inch 
hose. 

2-mch diameter hose absorbs three times as much as 
2i-inch hose. 

The loss due to friction is greater in unlined or 
plain canvas hose than in either rubber-lined or 
leather. The comparative friction losses are : 30 
per cent, in plain canvas hose ; 26 per cent, in thin 
rubber-lined hose; 12 per cent, in leathei hose; 
10 per cent, in heavy rubber-lined hose. Plain 
canvas hose is one-fourth the weight of either 
rubber-lined or leather hose; it is more durable, 
of much less bulk, and consequently more compact 
for stowing away in the engines. It is also stronger 
than either leather or rubber -lined hose, and will 
statid an average pressure of 260 lb. to the square 
inch. For these reasons it has been found most suit- 
able for fire-brigade purposes. Plain canvas hose 
costs one-third that of rubber-lined or leather. 

Suction-hose requires to be flexible but non- 
collapsible. It is usually made of seveial plies of 
rubber and canvas, having embedded in the walls 
of the hose spiral steel wire to keep the walls ligid. 
The suction-nose must be very carefully made and 
treated ; the slightest leakage on the suction-pipe 
would entirely disable an engine from drawing 
water from below the level of the pump. Any 
mixtuie of air with the water coming in from the 
suction side of the pump will cause the engine to 
work irregularly, and, instead of a steady, solid 
stream at the nozzle, produce a broken, inter- 
mittent, sprayed jet. 

Fireplugs . — A fireplug is a conical wooden plug 
driven into, a prepared socket in the street water- 
main. When the water is required for fire pur- 
poses, the plug is loosened by a lever, and the 
pressure of Water drives it out. A stand-pipe with 
an open valve at the top and a tapered shoe at the 
foot is inserted in the pipe-socket and^ driven 
home,, being secured by wooden wedges against the 
surface-box at the road-level. Fireplugs have been 
generally superseded by the fire-hydrant, which is 
enclosed in an iron surface-box on the footpath, 
and consists of a mechanical valve controlling the 
water-supply to one or two outlets, which are 
fitted with a connection to receive the hose or a 
connecting elbow direct. The water is alwajrs 
under the control of the valve. Another form is 
the ball hydrant. A special fitting is attached 
to the water-pipe having an outlet at right angles 
in the form of a globular box, which contains a vul- 
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caiiite or light solid rubber ball larger in diametei 
than either the water inlet or outlet. The pressure 
of water forces the ball up and closes the orifice. 
The special fitting at the road surface has a bayonet 
attachment which engages with the bottom of the 
stand-pipe, the latter having a screw-down spindle 
tihiough its centre ; and when the water is required 
the spindle is screwed down and depi esses the vul- 
canite ball, allowing the water to flow round it and 
up through the stand-pipe. 

Fire-escapes. — Fire-escapes vary in construction 
according to the requirements of particular dis- 
tricts. Oidinarily they consist of three - section 
telescopic laddeis attached to a two-wheeled base, 
and cariied on the motor fire-engine, from which 
they are detached and worked separately at the 
fire. This class of escape has a maximum exten- 
sion of 55 feet. For higher altitudes mechanically 
operated ladders are fixed on a motor-propelled 
base, and are in four telescopic sections, cariied 
horizontally on the mo tor- truck. When required 
to be brought into operation, the ladders are 
operated hy a series of clutches driven by the 
motor-engine. The ladders are fiist brought up to 
a vertical position, after which they are extended 
to the required altitude and angle. These ladders, 
in addition to being used for saving life, are also 
used in fighting fire by directing water- jets into 
the upper floors of buildings. The ladders aie 
extended in front of the building without requiring 
to rest against the walls for support. The nieman 
is then able to direct the jet of water from the top 
of the ladder into the building, the directing posi- 
tion being regulated by turning the ladder at the 
base to the desired angle. The maximum extension 
is 85 feet from the ground. 

Scaling-ladders dre short lengths of ladder about 
7 feet each, carried on the fire-engines. Each 
length is fitted with steel sockets on the outside 
at the top end and on the inside at the bottom. 
The ladder is tapered, so that the top of one ladder 
will fit inside the bottom of the next, by which 
means several lengths are fitted together, making a 
ladder as long as may be desired. Hook -laddeis, 
some times called ‘ pompier * ladders, being a French 
introduction, are made light but strong, and are 
fitted at the top with a long hook at light angles 
to the sides of the ladder. One fii email is able to 
raise the ladder from the ground and hook it on 
to the window-sill of the first-floor window, push- 
ing the hook through the glass. The fiieman 
then ascends to the window-sill; standing there, 
he raises the ladder to the next window-sill above ; 
and so on. 

Jumping -sheets consist of canvas sheets fitted 
on the outer edge with a series of rope hand-loops. 
The sheets are usually 10 feet in diameter or square, 
and are stretched out and held taut by the hand- 
loops under the windows, from which persons to be 
rescued jump and are caught in the sheets. 

Methods of obtaining Water . — Each fire-engine 
cai ries a collapsible canvas dam or cistern, which 
is supplied from a connection to a street hydrant. 
The water from the hydrant flows through an open 
bore and is collected in the cistern ; the suction- 
pipe of the engine is put into the cistern, and the 
water is pumped out as fast as it flows in. Another 
method is to attach several connections fioni 
hydrants dii’ect on to the suction-chamber of the 
engine, the^ j)ressure on the gravitation -supply 
thereby assisting the pumping-power of the fire- 
engine. This method of direct gravitation-supply 
cannot always be employed, being governed by the 
water-supply of the particular district. A third 
method of supplying the fire-engine is to draw 
direct from large reservoirs, rivers, docks, or canals 
by means of the flexible suction-pipe. The recog- 
nised all-round maximum vertical lift from the 


level of the water to the pump is 25 feet, thou|>h 
petrol turbine-engines have been known, on otiicial 
tests, by the aid of an air-pump on the suction-pipe, 
to lift water 28 feet 

Chemical Extinguishers aie of American origin, 
and consist of small cylinders of 2 and of 4 gallons 
capacity Theie are two types used for two 
general classes of fire. Of the first type, what is 
known as the soda-acid is in more general use. 
The cylinder is sealed, and is filled with a solution 
of bicarbonate of soda, and lias lodged in a bracket 
a bottle of sulphuric acid. When the cylinder is 
lequiied for use, tlie acid bottle is broken by the 
compression of a small piston, and the admixture 
of the acid with a soda solution causes the genera- 
tion of carbonic acid gas, \vhich is discharged 
through a |-inch nozzle under a pressure of approxi- 
mately 150 lb. to the square inch. There aie no 
extinguishing properties in the liquid, the gas 
merely acts as the propelling powei to discharge 
the solution on to the fire. The second of this type 
consists of a similar cylinder, in which the pressure 
is generated by a cartridge of caibonic gas or air 
which is punctured by the piston, the liquid being 
discharged by the aii or gas liberated fioni the 
cartridge. These extinguishers are used for ex- 
tinguishing fires of burning mateiial, and are very 
effective in dealing wdth an outbreak of fire in the 
eai*ly stages, oi to keep a fire in check while the 
larger appliances aie being brouglit into operation. 
They are largely used for tire-prevention in private 
houses and public buildings. 

For dealing with petrol files and inflammable 
oils or spirits a different type of extinguisher has 
been found essential. Of the two kinds the fiist 
consists of small cylinders containing carbon 
tetrachloride discharged by a small double-acting 
pump, the piston of which is operated by being 
driven in and out in such a way that a tiny jet 
of the acid is projected on to the burning liquids 
or mateiial. When the acid is in contact with 
fire it produces a heavy blanket of carbonic acid 
gas, which smothers combustion. The second 
extinguisher of this type consists of a cylinder 
discharging a foam or thick frothy substance, the 
hubbies of which are formed by caibonic acid gas. 
These are most effective for smothering fire on lar^e 
suifaces or in tanks of oils or petrol. The foam is 
discharged into the tank, where it floats over the 
surface of the oil and smothers the fire. 

^Firei^oof Construction. —The term ‘fireproof 
as applied to buildings has so far not yet been 
justified, as no known method of building construc- 
tion has been proof against effects of fire. The use 
of fire -1 esisting building materials is no protection 
against the furnishings, fittings, fixtures, or stock 
of a warehouse taking fire. When the contents 
of a building take fire a great heat is often very 
suddenly generated within the walls ; consequently 
the greatest strain upon the structure is to resist 
effects of sudden changes of temperature on the 
various metals and minerals forming the component 
parts of the building materials. Experience of con- 
flagrations in various large cities in different parts 
of the 'world has demonstrated that no structural 
materials can withstand the chemical and physical 
effects of the great heat generated in an ordinary 
building on fire. Of all building materials sound 
timber has the advantage of being the best non- 
conductor of heat. If exposed to actual flame on 
all sides the timber will be charred and will slowly 
burn, but its solidity is not affected until it 
has almost burned through or at least until its 
stability has been seriously undermined; whilst 
properly bonded brick is the least affected of any 
of the harder materials, and has proved to he the 
most reliable under all circumstances and conditions 
of a conflagration. 
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Structural iron or steel work should be adeq^uately 
protected successfully to resist the effects of the 
great heat generated, and it is because the stability 
of metal -work is seriously affected by the heat, 
without of necessity coming into contact with actual 
flame, that it is so much inferior to sound, solid 
tinibei, which is only affected when in a state of 
actual combustion. Well-burned brick of good 
quality, well laid in mortar, is the best protective 
covering known for steel and iron membeis and 
columns, and has the additional merit of adding 
to tlie stability of the structure. Stone is espe- 
cially susceptible to damage when exposed to 
great heat. It is unsuitable, from a file-resisting 
point of view, for either external work or column 
supports internally. This is very clearly demon- 
strated at the early stages of any fire to which 
it has been exposed; ornamental stoneAvork is 
destroyed at the very early stages, and forms an 
element of danger and obstruction to the firemen 
when attacking the fire. Unprotected steel and 
iron Avork also fails at an early stage of a fire, 
and possesses the added disadvantage of pulling 
doAvn the walls to which it is tied. Air-spaces in 
partitions and under floors should be rigidly ex- 
cluded- Hollow partitions are not only readily 
destroyed, but form conduits conveying smoke and 
fire from one portion of the building to another. 
Large open areas assist the spread of fire, par- 
ticulaily in buildings having highly combustible 
contents ; the larger the area the greater the in- 
tensity and seveiity of the fire. The fire-resisting 
cons bi notion of a building offers no protection 
in such a case. The report of the chief engineer 
appointed by the U.S. government on the great 
conflagration at Baltimore in February 1904 states : 

* Stone of every description suffered severely, 
particularly projecting parts. Terra-cotta facings 
and ornamental work failed completely. Granite 
spalled [crumbled] badly, Avorse than any other 
stone under moderate heat. Marble spalled badly, 
but not so much as granite. Of all mateiials on 
external Avails, propeny bonded brickwork was the 
only thing that Avas really successful.’ 

The Fireproofing of Wood and Soft MateHals . — 
The treatment of Avood and fabrics by chemical 
solutions of various qualities renders inflammable 
materials flameproof, and so retards the spiead 
of fire. It is not sufficient to treat the surface of 
wood only. The wood is placed in a huge cylinder, 
Avherein the air and moisture are extracted by a 
vacuum-pump ; after which an autipyren, run in 
in solution, is forced into the open pores. In most 
theatres the scenery, draperies, &c. are periodically 
impregnated by a solution of one of the many 
chemicals, such as borax, boracic acid, salts of am- 
monia, &c. , Avhich tend to check combustion. The 
treatment of such materials Avill not prevent their 
destruction in a conflagration, but it will prevent 
the scenery from bursting into flame should it come 
in contact with a naked light or an electric arc, in 
Avhieh case the material Avould carbonise and burn 
very slowly at the point of contact only. See 
various lectures on this subject by Prof essor Vivian 
Lewis, of Birmingham University. 

Fire-brigade Stations, — Fire-stations consist of 
a block of buildings in which are housed all the 
necessary appurtenances of a fire-brigade, including 
housing of the men with their families, workshops, 
stores, offices, gymnasium, drill-yard, &c. The 
engine-room—for horsed appliances — usually has 
accommodation for four or five engines, with 
stabling in the immediate rear of the engines. 
The homes stand in a stall facing the engines ; the 
end of each stall is enclosed by a mechanically 
controlled door. On the ringing of an alarm the 
doors are opened either by automatic or electric con- 
trivance. The horses are trained to run forward 


and place themselves under the harness, which is 
suspended from spring clip-hooks above the pole of 
the engine. It is pulled down by one movement, 
and the horse stands harnessed and ready. Where 
the engines are automobiles there is of course no 
stabling. The engines, however, are on the same 
principle, each having a separate exit dooi, the 
engine standing immediately behind the door, leady 
to move forward Avlien required. The firemen aie 
housed above the engine-room and workshops, tlieii 
bedrooms being connected Avith the electiic fiie- 
alarm installation. On the ringing of the alarm a 
light is put on in each bedroom. Simultaneously 
Avith the ringing of the fii e-bell the men descend 
from their quaiters on the upper floors by sliding 
down polished steel poles to the engine-ioom, where 
they find their fire uniforms and helmets, &c., mount 
the engines, and away. The average time taken to 
turn out a fire-engine in a well-equipped station is 
fifteen seconds by day and fifty seconds by night. 
OAving to the advances made in the introduction of 
mechanically propelled engines, one of the essential 
features of a fire-station is properly equipped work- 
shops, wherein the necessary lepairs to engines aie 
expeditiously executed by the firemen. 

Fire Prevention . — It is estimated that of the large 
number of files which occur in domestic households 
quite 50 per cent, are due to carelessness, and may be 
guarded against by the exercise of a few elementary 
precautions in everyday life. Unprotected gas-jets 
near dressing-tables and windows are amongst the 
principal causes of fires. The lighted gas, being le- 
quired for dressing, is often fitted beside a Avindow 
which is opened to admit the aii. On some one’s 
leaving the room the opening and closing of the 
door causes a sudden draught to arise between the 
window and the door, and this draws the windoAv- 
cur tains on to the unprotected gas-flame, thus 
firing the curtain, which falls on the dressing-table 
A gas-globe is a good preventive. Draperies round 
mantel-boards are similarly dangerous. If the 
drapery is loosely airanged, the draught fiom the 
open door will draw it towards the chimney 
and into contact with the fire in the grate. 
Draperies at fireplaces, if not entirely dispensed 
with, should be secuiely fastened at the sides to 
prevent their being blown about by diaughts. 
The ailing of linen in front of open fires is the 
frequent cause of fire, the garments being usually 
hung on drying-horses, backs of chaiis, or high 
fenders. When they are dry their weight causes 
them to slip or roll off, inside the fender, or even 
on to the burning coal ; or sparks fly out on to the 
drying material. Wire fire-guards are a preventive 
against sparks ; and if the clothing be securely 
fastened to the horses oi the chairs, this will effectu- 
ally keep it f i om slipping off on to the fire. Can y ing 
live-coal in a shovel from the fireplace of one room 
to that of another room is also a very dangerous 
practice. A small piece of burning coal falling 
from the shovel on to the carpet or the clothing 
will instantly set it on fire ; and in the endeavour 
to extinguish it the shovel Avith the remainder of 
the burning coal is usually dropped, causing at 
once, it may he, a serious outbreak. Lighted tapers 
are the frequent cause of domestic fixes, owing to 
carelessness on the part of the person carrying the 
taper or the candle in lighting up the gas throughout 
the house for the evening, or wlien using a lighted 
taper as a means of illumination at linen-presses, 
clothes-closets, and the like. Searching for domestic 
pets under beds and tables with this form of naked 
light is naturally very apt to set the bedding or 
the clothing on fire. 

Benzine, methylated spirit, petrol, and other highly 
volatile spirits used for cleaning purposes in close 
proximity to naked lights or open fires are all 
of them highly dangerous. The spirit vapour is 
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wafted about the apartment by the ordinary cm rents 
of air, and should the vapour become ignited flame 
will follow to its source in the cleaning material, I 
with serious consequences. In the case of gas- 
escapes, explosions can be avoided if care be taken 
to avoid the use of artificial lights and to empty 
tlie house or apartment of tlie gas. If the presence 
of the gas interferes with breathing, cover the 
mouth and nose with a damp cloth, handkei chief, 
or towel, proceed through the nouse from the bottom 
without a lights and open the window in every 
room — up from the bottom and down fioni the top 
— allowing the air to enter from the bottom of the 
window and drive the gas out at the top. No 
room or cupboard should be left unopened ; and it 
should always be remembered that the gas will be 
strongest on the top floor and in the attics. Turn off 
the gas at the meter or the main as soon as possible ; 
and after the house is free from gas and the supply 
of gas is turned on again, the defect will be easily 
detected by the smell at the point of escape. Cotton- 
wool when used for decoration purposes is highly 
inflammable; and particularly when it is ap^ed 
to clothing, its use exposes the wearer, should 
the wool become ignited, to almost certainly fatal 
consequences. Many serious disasters have been 
caused by the use of cotton -wool for the above 
purposes. Silicated cotton is a good substitute, 
and has a glistening effect when exposed to arti- 
ficial light. Silicated cotton is impervious to the 
file. 

Celluloid is another highly inflammable and 
dangerous commodity which is used largely for 
decorative articles of wearing apparel. Persons 
wearing or using celluloid combs should avoid the 
use of heated curling-tongs. Celluloid will burst 
into flame at a very low temperature, and does not 
necessaiily require to be in contact with actual 
flame before igniting. Any article of wealing 
apparel of this substance should be considered 
as an element of danger. 

Cleanliness and tidiness are essential. Many files 
are due to the litter about the floors of workrooms, 
untidy store-rooms, packing materials, rubbish in 
cupboards, coal-cellars, &c. , all of which are ready 
for the carelessly thrown or dropped lighted 
match. 

Firearms* The generic term ‘ firearm ’ includes 
Cannon, Rifles, Guns, Revolvers (q.v.), and othei 
weapons in which an explosive is used as an agent 
for the propulsion of projectiles. Their early 
history is inseparable from that of Gunpowder 
(q.v.), and most irapioveraents in firearms have 
coincided with some development of gunpowder 
or the discovery of fresh explosive agents. The 
earliest firearms were probably merely cases for 
burning highly inflammable mixtures ; then some- 
thing akin to gunpowder was used to propel other 
less combustible portions of the filling from the 
case ; and still later the mixture was fired simply 
as the propellant of a stone or weapon. 

The knowledge of gunpowder and firearms may 
be presumed to have extended in a westerly 
direction through the Arabs, who used them in the 
8th century under the name of ‘manjaniks,’ and 
introduced them into Spain in the 13th century. 
Seville was defended in 1247 by cannon throwing 
stones, a cannon in* the cai^ble of Coucy is marked 
in Arabic figures as having been made in 1258, 
firearms were used in the defence of Melilla ( 1259) 
and at the siege of Sidgil-Messa (1273), and a ‘fire- 
mouth * was made at Amberg in 1301. The English 
are said to have used firearms at R’Eu in 1310, but 
the first mention of them in a contemporary record 
occurs in an indenture of 1338 of the equipment of 
the king’s ships of ‘ ij canons de ferr . . . un hand- 
gone . . . barell de gonpouder.’ A little later such 
words as ‘ gonness,’ ‘ gunnis,’ and ‘ bombardes * appear 


in lecords ; whilst Chaucer ( 1373) mentions ‘ gonne,’ 
and Barbour (1375) that ‘crakys of wer’ had been 
used at Werewater in 1327. 

In Europe the early firearms range in size from 
the small cannon as used at Crecy (1346) and 
Rouen (1388) to siege weapons of great size, as 
that sent to Oileans ( 1428 ). Cannon were cast at 
Augsburg in 1378, but in England not until about 
1535. In the 15th century many German towns 
possessed big guns, and the reputation of these 
weapons sufficed to protect cities from ordinary 
assault. Mahonimed II. procured a gigantic gun 
to besiege Constantinople. Whilst cannon might 
be used for sieges and defending fortified strong- 
holds, their general use in battle was regarded 
as ignoble, and as weapons they were counted of 
little worth. The English conquered France with 
the longbow in the 14th century, and early in the 
15th were driven out by firearms. 

Different countries had different names for these 
early firearms — in Italy ‘bombardo,’ in France 
‘ quenon,’ in Germany ‘ buchsen,’ in the Netherlands 
‘ vogheleer,’ in England ‘ crackeys ’ or ‘ engynnes ‘ 
of war ; hut it was not until the 15th century that 
firearms were classified and named accordingly. 
Bombards were short, capacious vessels, from 
which stone balls were shot with small charges to 
a short distance and at considerable elevation ; 
they were essentially the parents of the present 
bombs or mortars. cannon {canna^ ‘a reed’), 
on the other hand, were, for some time at least, 
of extremely small bore, scarcely larger than 
muskets of the 18th century; they discharged 
leaden bullets, and would have probatly been used 
as hand-weapons but for their cumbrous and 
heavy workmanship, which necessitated small 
carriages. Aims of this description are doubtless 
those referred to as having been brought by 
Richard II. to the siege of St Malo, to the number 
of 400 pieces, where they are said to have kept up 
an incessant fire day and night on the town without 
success. 



Fig. 1. 

a (from tlie Chroniq'iies de St Denis), 14th centtuy ; 6, bombaiii 
of the 15th century (from Froissart); c, cannon of the 15tli 
century (from Les Vigiles de CTwrles VIL). 


All these early firearms were usually loaded to 
the muzzle, and fired at an extreme angle. 
Charles V. classed mortars separately, mounted 
cannon upon * carriages, added trunnions, and 
effected other improvements in his artillery, which 
consisted of cannon; great, bastard, and small 
culverins ; falcons and falconets. The classification 
of firearms led to the development of various types 
to be used for specific purposes, and an invention 
which effected a great improvement to one type 
was useless or inapplicable to another. Cannon of 
120 tons and pocket-pistols of 4 ounces, although 
they have a common origin, have not a common 
history. Cannon were of wrought iron, built up 
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by the hancliciaft of the smith, of rods and lings, 
and were used as they left his forge. Cannon of a 
copper and tin alloy weie cast at Augsburg in 1378 ; 
they have since been made of hollowed blocks of 
stone ; oi cylindrical holes, bored in the solid cliffs, 
have been used to fire projectiles, as at Alexandria, 
Constantinople, and Gibraltar; they have been 
made of wood, of rope, of leather, and of papier- 
mach6, as well as of almost every pure and alloyed 
metal it is possible to cast or forge. The early 
cannon were chiefly used at sieges, as their weight 
and the badness of the roads, added to the 
inefficiency of the weapons themselves, precluded 
their advantageous use as field-pieces, and if 
utilised in a pitched battle they were fired but 
once. But on the one hand the development of 
cannon into small portable weapons produced hand 
firearms, and on the other the increase of size and 
weight led to the lar^e weapons so important for 
the defence of fortifications. Of this type the ‘ Mons 
Meg’ of Edinburgh Castle is an early specimen; 
it weighs nearly 4 tons, and fired a stone shot of 
over 300 lb. The powder-chamber is of a less 
diameter than the bore of the cannon, in this 
particular resembling the mortar, and exhibiting 
the reverse of the principle of enlarged powder- 
chamber now employed. 8uch cannon were made 
at Ghent in the 15th century. 

The culverin, a useful size ‘of cannon, was 
employed generally in England until after the 
Commonwealth. Culverins fired stone shot, iron 

balls, leaden 
bullets, and 
composite 
projectiles 
— a leaden 
jacketing 
being cast 
round un- 
e\en stones 
to make 
them hea- 
vier, and 
the better 
to fit the 

Tig. 2.— German Breech-loading Cannon interior of 
of the 16th century. the cannon. 

Such cul- 
verins and projectiles were made by the black- 
smiths of Deritend, Birmingham, in the 17th 
century, and were used at the battle of Worcester. 

Field-pieces were not greatly developed until the 
18th ^ century, when the improved finish of the 
interior allowed of long and uniform ranges, and a 
certain definite accuracy being obtained. The 
hreech-loading field artilleiy are now of a high 
degree of excellence; but whether firing shot or 
shell the limit of power will be found in recoil, as 
is the limit of accuracy in the correctness of the 
aim. 

For defensive purposes, as well as for certain 
offensive operations, special arms were required 
and constructed ; of these the long-barrelled wall- 
pieces for defence ; the ‘ petard,’ and mortars firing 
bars, oblong and square bullets, for making a 
breach ; explosive sh^ls and grenades for cleanng 
a trench ; grape and chain shot for mowing down 
compact squares of infantry or destroying the 
rigging of battle-shms, are the best known. 
From the ^orgue de bombardes,’ another type of 
early ^ firearm, the quick-firing, many-barrelled 
machine guns have been developed. The earliest 
form of this weapon is the ‘rihaudequin,’ of 
Italian origin, which consisted of a number of 
smaU cannon and pikes arranged upon a portable 
carnage ; it was fii^ but once during an engage- 
ment, and was piimarily intended, as a defence 
against a cavalry charge. The ^orgne de bom- 


bardes’ (fig. 3), with more cannon (tired simultane- 
ously) and fewer pikes, succeeded the ribaudequta. 



Fig. 3. — French Orgue des Bombaides. 


Further developments survived into the era of 
percussion firearms. 

With the cannon and quick-firing machine guns, 
the improvements have depended less upon the 
ingenuity of inventors than on the achievements of 
mechanical science to accomplish accuiate woik- 
manship, and work great masses of material as 
skilled workmen can handle smaller pieces. The 
improvements in explosives, in the quality of the 
metal, and in the machinery available, have ren- 
dered possible the production of such immense 
weapons, that the limit of size would appeal* to 
he lather in the cost of manufacture and the 
enormous expenditure risked upon the aim, than 
in the inability of modern mechanicians to pro- 
duce still laiger and more powerful weapons (see 
Cannon). 

The development of the hand fireaim, on the 
contrary, called for the ingenuity of the handi- 
craftsman, and at first this ingenuity was exercised 
in the combination of a firearm concealed with 
some othei weapon, so that its firing unexpectedly 



should produce a consternation ; and for the same 
reason repeating and double-barrelled weapons were 
produced. Firearms were incorporated with daggers, 
swords, pikes, clubs, maces, axes, and shields; 
and it was the nse of these devices by cunning 
warriors that disgusted the knights and led to their 
loss of prestige, and hastened fiie decay of feudal- 
ism. Tne hand firearms owed theii success quite 
as much to the consternation caused by their un- 
expected^ discharge as to the execution done by 
their projectiles : hence Montaigne wrote in 1585, 
when the muskets in use were much superior to 
the earlier culverins, that their effect, apart from 
the shock caused by the report, was so insignificant 
that he hoped the use of them wmuld be discon- 
tinued. It was as a surprise weapon that Nea- 
politan brigands and Frencn postillions were armed 
with whips, the handles of which were cunningly 
devised and well-hidd^ pistols. 

The culverin or hand cannon was a small tube of < 
i or f inch internal diameter, fixed to a straight 
piece of wood or welded to an iron handle. At the 
close of the 15th century they w'ere extensively used. 
In 1471 culveriners were in the anny of Edward IV. 
after his landing at Ravenspur, Yorkshire ; and 
hand firearms were used at the siege of Berwick 
m 1521. The smallest hand-culverins — about 4 feet 
in len^h and weighing 15 lb. — ^were used on horse- 
back ; heavier weapons up to 60 lb. weight were used 
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by the foot-soldiers. The culveiiner was attended 
bv a ‘ varlet ’ to aid in filing the piece, which was 
ah\ ays supported upon a f oi ked rest. The ai quebus 



Fig. 5. — Early Hand-cnlveiiii. 


was a smaller and improved culveiin, requmng but 
one man. Grose writes of the equipment o± the 
culveriner : ‘ He had, in addition to the unwieldy 
weapon itself, his coai'se powder, for loading, in a 
flask ; his fine powder, for priming, in a toudi-box ; 
his bullets in a leathern bag, with strings to diaw 
to get at them ; whilst in his hand weie his musket- 
rest and his burning match.’ 

The touch-hole of the cnlverin was in late 
patterns placed in the side, instead of on the top 
as with cannon, a flash-pan was added, and early 
in the 16th century the serpentin or lever to holcl 
the burning match was invented, and the match- 
lock quickly followed. In the }}iatc/ilocl:s the 
flash-pan was covered with a hinged lid, and the ser- 
pentin was forcibly thrown upon the touch powder 
in the flash-pan by a spring ; but in the ordinal y 
types the burning slow match was made to descend 
liy pulling the lower end of the serpentin towards 
the stock. From the matchlock arquebus came the 
hagbut, hackbutt, hackenbuse, and the musket, 
which was originally a heavier weapon, and cairied 
a double bullet. These early^ fliearms were loaded 
with difficulty ; at Kissingen in 1636, and at Witten- 
mergen in 1638, the musketeers fired seven shots in 
eight hours, which is accounted for by the fact that 
musketeers were harassed by the opposing cavalry 



Fig. 6,--Early Matchlock-gun. 


and archers, and that the loading had to be efiected 
whilst the forked-rest was attached to the wrist by 
a short thong, and the soldier ‘ in skirmish dotn 
charge his musquet af'-esh, and train his forke or 
stafle after him.’ The matches of slow burning 
fuse, even when carried in the hat, or in a per- 
forated metal case at the girdle, gave much trouble, 
especially in wet and foggy weather, and at the 
battle of Dunbar (1650) the English musketeers 
were unable to retain their fire on account of the 
weather. The wheel-lock originated from a gun in 
which pieces of pyrites were placed near the flash- 
pan, and the igniting spark was produced by the 
friction of a file rubbed against them. In the wheel- 
lock the flint is held in the flash-pan by a spring 
pressing against the opposite extremity of the lever 
to the one in which flint is fixed • in the flash - 
pan is a grooved wheel with serrated edges, which is 
rapidly rotated by a chain and flat or V spring, or 
as is the drum of a watch. The wheel was w’ound 
up as in a watch, with a movable key, and was 
rmeased upon the trigger being pulled; its rapid 
rotation against the flmt firmly pressing upon it 
produced a stream of sparks instantly, and made 
Ignition more certain. The wheel-lock was invented 
at Nuremberg in 1517, used at the siege of Paima 
(1521), introduced into England in 1530, and soon 
firearms were used for spoiling purposes. 


The firelock or flintlock, more common than the 
expensive wheel-lock, was produced in Spain about 
1625, as a cheap substitute for the wheel-lock. In 
the flintlock tne hammer or cover-plate to the 
flash-pan is Imocked backwards by the blow of the 
flint screwed in the jaws of the cock, and, uncovering 
the piiniing in the flash-pan, exposes the touch 
powder to the sparks pioduced by the flint grating 
against the steel face of the hammer. The early 
flintlock was clumsy, simple, and inefficient; it 
is said to have been pioduced by marauders, to 
uliom the burning match of the arquebus ivas 
dangerous as betiaying theii presence ; and, roughly 
made, it did not answer as a military weapon so 



Fig. 7. 

French Flintlock Breech-loader, 18th century. 


well as the matchlock. Improvements in the 
latter half of the 17th century caused its more 
general adoption. It was common in the Nether- 
lands. and was introduced into the English army in 
the leign of William III., and remained in use 
until 1840; the last firelocks supplied to the British 
government were for use abioad, and were made 
in 1842. The firelock or flintlock musket is still 
an article of commerce, as it can be used wherever 
there is a supply of powder and lead. The flint- 
lock in its highest degree of perfection was manu- 
factured in London as a double sporting weapon at 
the beginning of the 19th century. 

Pistols were developed fiom the small hand 
cannon termed ‘ poitrinal,’ and were made in 1540 
by Camillio Vittelli at Pistol a. They wei e used 
as cowceaM weapons, the Geiman Rittem being the 
first to adopt them for milita^ purposes. At the 
battle of Renty in 1554 the Ritters defeated the 
French through a manoeuvre termed ‘caracole,’ in 
which the pistols played the most important r61e. 
The pistols, from having short barrels and heavy, 
clumsy butts, improved into successful cavalry 
arms when furnished with wheel-locks, and they 
were generally adopted as an auxiliary weapon. 
Double and four-barrelled pistols were common in 
the 18th century, and the revolving pistol, termed 
the ‘pepper-box,’ preceded the introduction of the 
modem revolver by Colonel Colt (see Revolvek). 

As a triumph of handicraft and exact workman- 
ship the duelling pistol is without a rival, 
and the twenty-pace pistols firing a large bullet 
with a small charge of powder, as made in Paris 
at the present time, are not to be equalled as 
weapons of precision by any firearm extant. The 
revolver has superseded the pistol entirely for 
military and police purposes in civilised countries, 
hnt the revolver will in its turn have to make way 
for a magazine or repeating pistol. 

Many of the early cannon hand-forged from 
rings and ham were breech-loading, the system 
employed being that of the movable breech-blook. 
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secured in position during the discharge by hammer- 
driven wedges ; or a through pin uniting the block 
with the breech frame of the cannon. Such 
weapons date from the 14th century, and similar 
weapons formed part of the equipment of the Mary 
Bose, which foundered about 1645. Small-arms 
intended for the use of illustrious persons were 
occasionally made breech-loading. In the Tower 
collection is a musket which closely resembles the 
modem Snider in its breech mechanism, and this 
remarkable specimen of an efficient breech-loader 
is said to have belonged to Henry VIII., whilst 
several other varieties of arms having a movable 
breech-block were made prior to his reign. Small- 
arms and cannon with detachable breech-plugs — 
in which the charge was placed and fired — ^were 
made in the 16th century, and before its close 
breech-loaders with hinged barrels had been intro- 
duced. The hinge was usually at the joint, as 
in the weapon illustrated (fig. 7), and not a 
couple of inches forward of it, as in the Lefaucheux 
and other modem developments of the sporting 
gun. The 17th and 18th centuries were particu- 
larly prolific in the production of breech-loading 
mechanisms, but, owing to the absence of a car- 
tridge containing its own ignition, none were suc- 
cessful until revived after the introduction of the 
percussion cap. 

Amongst the early manufacturers of arms who 
aided the development by their handicraft or in- 
vention the Italian and Spanish smiths deserve 
mention ; the accurately forged barrels of Nicolas 
Bis, and the fine workmanship on the pistols of the 
Comminazzo family, cannot be surpassed. Kdllner 
of Vienna, and Kotter of Nuremberg, produced 
rifling ; and Lazarino, Dax, and Nereiter improved 
the appearance and handiness, and added to the 
utility of fireai’ms by minor inventions. The wheel- 
locks were neither manufactured nor used exten- 
sively out of Germany and Italy, but the Saxon 
collection in the Dresden Museum indicates the 
importance with which the invention was once 
regarded. The most curious arms were manufac- 
tured in Paris, Amsterdam, Hanover, Li6ge, and 
Lisbon, and later at the Moscow arsenal. 

That necessity is the mother of invention has 
never been more truthfully demonstrated than by 
the development of firearms. The wars in Flanders 
and Germany during the middle ages quickened 
the genius of their inventors and improved the 
skill of their armourers ; just as the tension in mid- 
Europe since the war of 1870-71 has given to France 
and Germany the finest repeating rifles and best 
artillery; whilst the leisure and taste of the 
Englishman has called for the finest sporting 
weapons. The invention of rifling in Germany in 
the 15th century led to the development of weapons 
•of precision, the highest degree of accuracy being 
attained by a heavy muzzle-loading small-bore 
rifle vdth a high trajectory. The requirements of 
the militaiy firearm — lightness, ease and quickness 
of manipulation, extreme range and great velocity, 
have led to the sacrifice of precision tor the advan- 
tages possessed by light breech-loading arms (see 
Breech-loading, and Rifles). 

Of the inventions which have been applicable to 
^1 firearms the most important has to do with the 
ignition of the charge of explosive. Fulminating 
or detonating powders were made by the French 
chemists of the 18th century ; and about 1800 an 
Englishman, benefiring by tneir experiments, pro- 
duced a highly sensitive explosive, composed of 
fulminate of meroury and saltpetre, which possessed 
all the requisite qualities of a priming powder 
for the flintlock firearms. In 1807 Alexander J. 
Forsyth, a Scottish clergyman, patented the applica- 
tion of the detonating princ^Ie for exploding gun- 
powder in firearms. Many inventors claimed the 


copper percussion-cap which followed and was 
first made in England in 1818, its introduction 
leading to the abandonment of the firelock. The 
expansive bullet, invented by Greener and im- 
proved by Mini^, increased the range and accuracy 
of rifles, and made an accurate breech-loading rifle 
possible. The cartridge-case containing its own 
means of ignition, or the percussion-cap, is a French 
invention improved by Lefaucheux, Lanca&tei, 
Needham, Pottet, and others, and to it is due the 
success of modern breech-loading small-aims, this 
cartridge-case of solid drawn brass being used for 
all quick-firing machine guns and some of the 
smaller cannon. The expansion of the case at the 
moment of discharge causes it to act as an obturator 
and block all escape of gas into the breech-loading 
mechanism, whilst its contraction after firing 
admits of its being withdrawn with ease. 

Sporting firearms consist of the shot-gun and the 
rifle for large game shooting. The use of hail-shot 
became genersS in Germany in the 16th century, and 
with the introduction of the wheel-lock the use of 
the arquebus for sporting purposes became more 
common. The earliest double-Darrelled guns were 
made for military purposes, hut sporting guns with 
two barrels side by side were made in Italy in the 
17th century, and the art of shooting on the wing 
was first practised about 1580. The introduc- 
tion of better forged barrels in the latter half 
of the 18th century made a light double-barrelled 
fowling-piece a possibility, and since then shot- 
gun barrels made of iron and steel fragments 
(1798) and twisted scelps (1806) have increased in 
strength and lightness. Old horseshoe nails and 
scraps of iron and steel were made into shot-gun 
barrels; but after 1850 new metal was employed 
and is now preferred. As the fowling-piece with 
hand-welded barrels made of twisted rods became 
more general, the supremacy of continental gun- 
makers over the English was lessened, and early 
in the 19th century the improvements made by 
Manton, Nock, Cook, Egg, and others placed 
English guns ahead of all competitors. The 
French invention of composite cartridge-case and 
hreeeh-loading was turned to practical account by 
the English, who have unceasingly improved upon 
the original idea. In addition to the hreeeh- 
loading mechanism, the shot-gun has been im- 
proved in range by the use of choke-boring— i.e. the 
constriction of the barrel at the muzzle ; in safety, 
by the lebounding lock, which again has been 
superseded by various hammerless locks, or arrange- 
ment of the firing mechanism within the head of 
the gun ; and in self-ejecting mechanism. See 
Breech-loading ; also Gun (Sporting). 

The sporting rifle is a type of firearm evolved 
from the wheel-lock hunting weapons of Germany. 
Its production is proof of the adaptability of fire- 
arms to special needs ; the desiderata of a weapon 
for large game hunting include the quick firing of 
a second shot, and a paralysing effect from the 
penetration of the bullet. The repeating rifle can- 
not be twice fired as quickly as the double rifle, and 
length of range with a light ammunition and con- 
tinuous quick firing are points sought in a militaiy 
weapon. Precision is dependent upon the weight 
of the projectile being sufficient to maintain the 
direction imparted to it during its passage through 
the barrel. The bullet is helped to do this by 
the rifling giving the projectile a rotary motion, 
which equalises irregularities in the bullet, and 
lessens its tendency to deflect. The greater 
the velocity, the less quickly must the rifling 
turn; but with improved solid bullets, covered 
with nickel or stem, it is possible to get the 
bullet to grip the rifling at a veloci^ of 2000 
feet per second, and a complete turn is made in 
ten inches, in which case the bullet has a double 
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rotary motion and takes a corkscrew flight. The 
modem sporting or express rifle, as it is termed, 
fires a hollow expansive bullet at a high velocity, 
extieme accuiacy and long range being saciificed 
for greater force at impact. Firearms aie aKo used 
for signalling at sea, tin owing lines, harpooning 
whales, and other special pui poses. 

Modern weapons are conditioned chiefly by the 
purpose for which they are designed, and fuither 
development in any direction is stayed sometimes 
by one consideration, as increased weight, and in 
others by the limit of size, cost, or inability to 
combine with an improvement some essential re- 
qnhement. Size is usually designated by the 
calibre, which is the diameter of the boie of the 
firearm before it is grooved. To obtain the highest 
results from the full load the length of the ban el 
must be proportionate to its calibre, and this is 
usually standardised at 50 calibies. Any hand-fiie- 
arra must be 100 times the weight of its projectile 
if recoil detrimental to good shooting is to be 
avoided ; but with cannon a part can be transferred 
to the gun-mountings. With big cannon the size 
is not so often limited by their unwieldiness as by 
the strength of the material, for the strain at the 
breech end on firing them causes local expansion, 
which results in a permanently bent weapon. The 
weight of a projectile is proportionate to the calibre ; 
roughly, the cube of tne diameter in inches when 
halved gives the weight in pounds. With rifled 
small arms, of calibre suitable for the range, it 
is possible to hit the smallest object visible at any 
distance, the mean deviation of the bullet being 
about half the angle at which ordinary eyesight 
subtends. Standard targets for all distances be- 
tween 15 feet and 1500 yards are calculated on this 
basis. Prismatic telescope-sights of low magnifying- 
power aid vision and render accurate shooting at 
long distances possible, but military rifles are 
sighted for shooting up to about 3000 yards. The 
limit of accurate shooting is ordinarily about a 
third of the extreme range. Rapidity of fire with 
machine, repeating, and automatic guns is scarcely 
limited by the time required for the mechanism to 
function, but by the heating of the bairel. Tlie 
multi-barrelled Gatling, a miti-ailleuse, has been 
fired over 1300 times a minute, but the single- 
barrelled machine-guns when shot at a speed of 
500 rounds a minute heat so rapidly that the 
accuracy of the shooting is impaired, the inner 
surface of the barrel eroded, and gas escaping into 
the mechanism causes a jam. In 1912 the Boss- 
Eley •280-calibre high-power rifle shot a bullet of 
143 grains with a muzzle velocity of 2950 feet per 
second. A heavier bullet would result in higher 
pressuie, more recoil, and a lower velocitj^. To get 
more power the calibre may be increased, but a 
heavier weapon is then needed. - More explosive 
means a longer cartridge-case or one of gi eater 
diameter at the base. With the former, extinction 
of the fired case would be difficult ; with the latter, 
extra strain in excess of the present propoition 
would be transferred from the walls of the cartridge- 
chamber ( barrel) to the breech-bolt, which, together 
with the whole breech-mechanism, would have to 
be strengthened and remodelled. In 1916 an ex- 
plosive was introduced with which in this rifle a 
muzzle velocity of 3300 feet per second was ob- 
tained, and a higher-power weapon resulted. For 
the capabilities of various weapons, see Cannon, 
Rifles, Revolvers, &c. 

The firearms industry in London dates from 
1645, in Birmingham from 1683, but cannon were 
made there at earlier dates, and at Perugia 500 
hand-cannon were made in 1364. Centres of the 
industry in Europe are Libge, Birmingham, St 
Etienne, Suhl, Steyr, Brescia, Eibar, and Tula. 
Sporting weapons are still largely made by hand, 


militaiy small-arms by machinery on the intei- 
cliangeable plan originated by Whitney in 1797, 
followed by Hall in 1818, and in England since 
1856. Certain parts are not now made inter- 
changeable, as the breech -bolts of lifles w^hich are 
‘ seated ’ by pressure. 

For the early history of firearms, see Quellen sur 
Gesohickte des Femrwaffen (Leipzig, 1872); Grose*s 
Military Antiquities , Wilkinson, Engines of War 
(1841); Greenei, The Gun and its Development (1910). 
For modern aims, J. H. Walsh (‘Stonehenge'), Modern 
Sportsman^ s Gun and Rifle (1882-84), and Weapons 
of War (1885). For firearms manufacture, Brandeis, 
Moderne Gewehr-Eahrilation ; and Greener, The Gun. 

Proving of Firearms, in Law. All weapons 
manufactured or oflTeied for sale in England must 
be proved either at one of the government pi oof- 
houses in England oi at the Banc d’ilpreuve at Liege. 
A royal charter granted in 1637 to the London 
gunmakers gave them powers to search for and 
piove and mark all manner of hand-guns, great and 
small daggs, and pistols. The several statutes of 
1813, 1819, and 1855 rendering the proving of fire- 
arms compulsory have been superseded by the 
Gun-baiTel Proof Act, 1868 (31 and 32 Viet.), 
regulating the duties and powers of the proof- 
houses in London and Birmingham (the only two 
in England). By this statute the forging or 
counterfeiting of the proof-marks or stamps is 
treated as a misdemeanour punishable by impiison 
ment for not more than two years ; and a fine of 
£20 is imposed on any person selling or exposing 
for sale barrels not duly proved, or exporting or 
importing bairels with forged proof-marks. These 
penalties are to be levied on conviction before two 
justices or a metropolitan oi stipendiary magistrate. 
The statute does not extend" to Scotland or to 
Ireland, and aims manufactured for His Majesty 
are exempted from its operation. 

The^ intioduction of new and more powerful 
explosives and guns of improved types has necessi- 
tated changes in the proof -house tests. The most 
important piovides that weapons shall be tested 
with such explosives and projectiles as those with 
which they will be charged in actual use. Orders 
in Council regulate the tests to be applied, and 
these change as new explosives are intioduced. 

Fireball is the popular name of projectiles, 
other than rockets, used for incendiary or illumi- 
nating purposes. They are more propel ly called 
carcasses, or ground sjA parachute light-halls. The 
carcass was a thick shell filled with fiercely burning 
composition, and having large holes, or vents, out 
of which it streamed. The ground light ball was 
filled with brightly burning composition, and burned 
on the ground. The parachute shell was fired from 
a mortar, and fuzed so as to open in the air and 
support, by means of a parachute packed inside 
it, a pan of brightly burning composition. The 
electnc light has superseded these last two, and 
the rocket the first. — For other kinds of fireball, 
see Lightning, Meteors. 

FirebotCf the right of a tenant, according to 
English law, to cut wood on the estate for the pur- 
pose of fuel. See EstoveR- 

Fire-brigade. See Fire. 

Fireclay is the variety of clay which is used 
for the manufacture of firebricks, gas-retorts, 
crucibles, glass pots, chimney-pipes, and other 
articles, naost of which require to resist the action 
of high and long-continued heat. Ordinary fire- 
clay is chiefly found in beds not usually much 
exceeding two feet in thickness, in the coal- 
measures, interstratified with seams of coal and 
other rocks. In the British Islands it is most 
largely worked about Glasgow, Newcastle-on-Tyn^ 
ana Stourbridge in Worcesterslure, at which last 
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place it is said to have been discovered about 1555 
by some wandering glassmakers from Lorraine, 
But it occurs, more or less, in most places where 
tiue coal is found. It is mined in Germany, Bel- 
gium, France, the United States, and other countries, 
Stourbiidge fireclay, owing to its excellent quality, 
is largely exported to foreign countries, as well as 
bricks and other objects made of it. Refractory 
clays are found, though more rarely, in other forma- 
tions besides the coal-measures. For example, some 
of Tertiary age found in Dorsetshire and Devon- 
shire are made into firebricks. The following 
table shows the principal constituents of fireclay : 



No 1 

No 2 

No 3 

No 4 

No 5 

Silica 

.. 65*10 

51*10 

59 49 

53 52 

54 20 

Alumina 

Potash 

. 22*22 
•IS 

31*35 

28*95 

33*68 

trace 

33*80 

trace 

Lime 

.. *14 

1*46 

trace 

76 

trace 

Magnesia 

.. *lb 

1*54 


14 

02 

Oxide of Iron . . 

.. 1*92 

4*63 

1*05 

52 

•01 

Water 

- 9*28 1 

10*47 

11*05 

11*34 

10 86 

Organic Matter. 

*58 i 
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No. 1, Stourbridge; No. 2, Newcastle-on-Tyne ; 
No. 3, Gartsherrie, Scotland; No. 4, Poole, Dorset- 
shire; No, 5, Morgantown, West Virginia, United 
States. See Clay. 

Fireclaj[s from the same locality often differ con- 
siderably in their composition and quality. Some 
of the Newcastle clays, for example, contain from 
70 to 80 per cent, of silica with fi*om 9 to 18 per 
cent, of alumina. A high percentage of silica and 
alumina together ( their relative proportions being 
comparatively immaterial ) and small quantities of 
alkaline substances and oxide of iron constitute a 
refractory fireclay. If not small in amount, alka- 
line bodies in the clay tend to make it easily 
fusible, so that bricks formed of it are apt to soften 
and yield in a furnace. Fireclays are generally 
yellow in colour after being fired in the kiln. No 
very sharp line of distinction can be drawn between 
hard infusible clays and softer marly clays used for 
terra-cotta, garden vases, and some kinds of house 
bricks. In districts where fireclay is abundant 
composition bricks for oi'dinary building purposes 
are jjartly made of it. For furnace-building 
materials which resist the action of a very intense 
heat, such as dinas and bauxite bricks, see Bricic- 
MAKING. Powdered flint, as well as chrome iron 
ore, is likewise used for furnace bricks. 

Firedamp, is the miners’ term applied to light 
carburetted hydrogen or coal-gas when it issues 
from crevices in coal-mines (see Gas). These 
crevices are named ‘ blowers ’ by the miners, and 
are evidently the outlets of gas that exists in a 
compressed state in pores and cavities in the coal. 
The issue of the gas is in some cases audible, and 
on applying a light it burns as a jet of flame. 
When mixed with air in proportions between 
J to of its volume the mixture is explosive, 
producing disasters that are too well known. The 
researches of Galloway and others have shown 
that the gas is only one of the factois producing 
the worst catastrophes. A comparatively small 
explosion of gas stirs up any coal-dust that may 
be lying on ledges, or on the floor of roads and 
workings, each particle of dust is fired, and the 
combined result is like the firing of grains of gun- 
powder. 

Fir6-eiigine9 Fire-escape. See Fire. 

Firefly, a name applied to many ‘phosphor- 
escent ’ insects, which are aU included v^thin the 
order Coleoptera, or beetles. Some of them 
(among the Elaters) gjve forth a steady light, and 
these may be distinguished as fireflies proper from 
the Glow-worms ( q.v.) and ‘lightning-bugs^ ( among 
the Lampyrids), which flash light intermittently. 
In the phosphorescent Elatearidse, furthermore, the 
production of light has its seat more anteriorly 



Firefly [Pyro- 
pliorus noctducus) m 
burrow of mole-cricket, 
showmg the two oval 
phosphorescent organs on 
the thorax. 


than in the Lampyiidse, where it is abdominal. 
Afa the Lampyiids will be discussed under Glow- 
worm, only the Elaterid fireflies need be noticed 
here. 

The most brilliant fireflies are species of Pjto- 
phorus, most at home in tropical America. One 
form — Pyrophorm noctilucus — common in the West 
Indies and Brazil, attains a length of about an inch 
and a half, and has a dark rusty-brown colour. 
On the upper surface of 
the first ring of the thorax 
are two yellowish oval 
spots, which are brilli- 
antly luminous during the 
nocturnal activity of the 
beetle, while on the first 
ring of the abdomen a 
still brighter organ is 
situated. Even the eggs 
are luminous, and excised 
portions placed in a damp 
chamber remain func- 
tional for two or three 
days. The pounded debris 
of the insect is also lumin- 
ous. The luminous organs 
are special mo^cations Common 
of the epidermic {hypo- 
dermis) cells, which are 
disposed in two layers, 
of which the outer alone 
is luminous, while the 
inner contains masses of 

waste products, and is riddled by air-tubes. The 
luminosity depends on a process of oxidation by 
a zymase {ludf erase) in the blood, and tlie biil- 
liancy varies with the respiiatoiy activity, being 
apparently only indirectly affected by the nervous 
system. What the substance oxidised (a protein 
which Du\)ois called liiciferin) really is lemains 
undiscovered. On the sleeping or entirely passive 
insect a soft light may be observed ; the real blaze 
is only exhibited during active respiiation, and may 
be exaggerated experimentally by blowing in oxy- 
gen or supplying an oxidising agent. The function 
of the light is not understood. It does not seem 
(as in the Lampyiids) to be sexual. 

The light of these living lamps, or cu<yujos, as 
the Mexicans call them, has frequently saved a 
tmveller’s life; the Indians ‘travel in the night 
with fireflies fastened to their hands and feet, and 
spin, weave, paint, and dance bjr their light,’ and 
they are often used for decorative purposes. A 
few of them in a glass vessel give light enough to 
read by, and when not wanted for any such pur- 

E ose they^may be set to catch mosquitoes in the 
ouse. In Vera Cruz, according to C. F. Holder, 
the Pyrophori are so commonl;y used as toilet orna- 
ments that they form an important article of 
trade. The natives lure them by means of lights 
waved on the end of sticks, and catch them in nets. 

‘ They are then placed in a box covered with a wire 
netting, bathed twice a day in tepid water, and at 
night fed with sugar-cane.’ 

See Glow-wobm, Phosphorescence; C. F. Holder, 
lAwing Lights (Lond. 1887); R Dubois, LesJ^laUndes 
lummeux (Meulan, 1886); F. F. Moore, Pvrefiies and 
Mosquitoes (Loud. 1888); K. G. Blair in Natwre^ Dec. 
1915 ; papers quoted by Holder. For a detailed account 
of the anatomy and physiology of Pyrophori, see O. Heine- 
mann, Archiv, /. mikr, Anat XXVIL (1886), pp. 296-382. 
Fire-insurance. See Insurance. 
Firelock. See Firearms. 

Firenzuola, Agnolo, Italian writer, was born 
at Florence, 28th September 1493. Having studied 
law at Siena and Perugia, he began to practise as 
an advocate in Rome. But in a few years he en- 
! rolled h iTnaftlf in the monastic order of v allombrosa. 
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On the death of Clement VII. he left Rome, and 
finally became abbot of Prato, where, or at Rome, 
he died before 1548. His chief works are a spirited 
paraphrase of the Golden Ass of Apuleius, a work 
in dose imitation of the Decameron^ a eulogistic 
discussion concerning the charms of the fair sex, 
a couple of comedies, and some poems. Firen- 
zuola s works are distinguished for the classic 
elegance of their style, as well as notorious for 
their licentiousness. The best collected edition is 
one published at Florence (2 vols. 1848). 

Fire-raisillgf, in the law of Scotland, is the 
equivalent term for Arson (q.v.) in England. 

Fire-shipj a vessel, usually an old one, filled 
with combustibles, sent in among a hostile squad- 
ron, and there fired, in the hope of destioying 
some of the ships, or at least of producing great 
confusion. Livy mentions the use of such by the 
Rhodians, 190 B.C. Earliest in mode,rn times, so far 
as known, they were employed by the Dutch in the 
Scheldt during the war of independence in the 
Netherlands, and shortly after by the English, in 
1588, against the Spanish Armada. Lord Dundonald 
(q.v.) employed them against the French in 1809 ; 
and the Chinese tried them against the British 
fleet in 1857. Ships with ballast and combustibles 
were repeatedly used by the Japanese at Port 
Arthur in 1904, but rather to block the channel of 
the harbour when exploded than to damage the 
Russian ships. 

Fireworks. See Pyrotechny. 

Firishta. See Feeishtah. 

Firkin (dim. from four), an old measure of 
capacity containing 9 gallons (old ale and beer 
measure). But previous to the year 1803 it had 
two values, being estimated at 8 gallons in old ale 
measure, and at 9 in old beer measure. The 
firkin is equivalent to 9^ imperial gallons. The 
name is also applied to a small wooden cask, as for 
butter. This contains 56 lb. 

Firlot (from/owr), an old Scottish dry measure, 
of which there were four in a Boll (q.v.). Though 
differing in value for different substances and 
laces, its relation to the boll remained invariable, 
ee Peck. 

Firm* See Partnership. 

Firmament^ a word formerly used to signify 
the vault of h-eaven. The term found its way into 
English from the Vulgate, which renders the Sep- 
•fcuagint stereoma, and the Hebrew rdkia, by the 
Latin firmmmntum (Gen. i. 6). Rakia (from the 
verb raka, ‘to beat or strike out’) signifies whatever 
is expanded or stretched out, and was specially 
employed by the Hebrews to denote the hemisphere 
above the earth, compared (Exod. xxiv, 10) to a 
splendid and pellucid sapphire. Elsewhere ( Ezek. i. 
•22-26) it is spoken of figuratively as that on which 
the throne of the Most High is placed. Hence it 
follows that the notions of solidity and expansion 
were both contained in the Hebrew conception of 
the firmament. The blue ethereal sky was regarded 
as a solid crystal sphere, to which the stars were 
fixed (compare the coelo affixa sidera of Pliny, 
ii. 39 and xviii. 57), and which was constantly 
revolving, carrying them with it. This sphere or 
firmament divided ‘ the waters which were under 
the fiimament from the waters which were above 
the firmament ; ’ and the theory of the phenomena 
of rain, &e. was that there were ‘windows in 
heaven’ — ^i.e. in the firmament, through which, 
when opened, the waters that were above the fir- 
mament descended. ‘ The same day were all the 
fountains of the great deep broken up, and the 
windows of heaven were opened’ (Gen. vii. 11), 
The view entertained by the Greeks and other 
early nations was essentially the same. In the 


progress of astronomical obsen'ations it was found 
that many of the heavenly bodies had independent 
motions, inconsistent with the notion of their being 
fixed to one sphere or firmament. Then the 
number of crystalline spheres was indefinitely 
increased, each body that was clearly independent 
of the rest having one assigned to it, till a complex 
system was introduced, capable of being fully 
understood only by the philosophers who foimeJl 
it (see Ptolemaic System). It was long before 
men conceived the idea of the possibility of a 
body being maintained in motion m space without 
a fixed support, and, considering the number of 
phenomena of which tlie hypothesis of a cry^stal- 
line firmament offered an apparent explanation, we 
must regard it as having been in its day a curious 
and ingenious speculation. 

Firmfi^n, a word of Persian origin, signifying 
an order, and used by the Turks to denote "any 
official decree emanating from the Ottoman Porte. 
The lig'ht of signing any fiiman relating to affairs 
connected with his special department was exei- 
cised by every minister and member of tbe divan, 
but the office of placing at the head of the fiiman 
the titghra — a cipher, or monogram, containing 
the names of the sultan and of his father in inter- 
laced letters, which alone gave effect to the decree 
— was committed to the hands of a special minister, 
called nisMnji-hashi (see S. Lane- Poole, Turkey, 
in the ‘ Story of the Nations ’ series ). The name 
applied to such decrees as had been signed by the 
sultan himself is hatti-sKerif (properly Khatt-i 
sherif). The name firman may also signify a more 
formal kind of Turkish passport, which was gi an ted 
by the sultan or by a pasha. 

A written permission to trade is called in India 
a firman. 

Firminy^ a town in the , French department of 
Loire, 9 miles SW. of St Etienne by rail. Near 
it aie rich coal-mines ; and railway material, big 
guns, and other iron goods are manufactured in 
laige quantities. Pop. 20,000. 

Firn (Ger., ‘ last year’s’), snow in process of 
consolidation into glacier-ice ; in French n4v6 (Lat. 
nix, nivem, ‘ snow ’ ). 

Firozabadf a town of India, United Provinces, 
24 miles E. of Agia, with numerous ruined build- 
ings ; pop. 13,500, about two-thirds Hindus. 

Firozpur9 or Ferozepore, a town in the 
Punjab, 3^ niiles from the left or south-east bank 
of the Sutlej. Founded, it is said, by Firoz Shah 
(1351-87), and at one time a large and important 
tovni, it had sunk into poverty and insignificance 
before it actually came, in 1835, into the possession 
of the English. Since then the place has regained 
much of its former consequence, and it possesses 
the largest arsenal in the Punjab. It contains a 
church built in memory of those who fell in the 
Sikh wars ( 1845-46 ). Pop. 50,000, of whom about 
half are in the cantonment 2 miles south.— Firozpur 
di'itrict has an area of 4300 sq. m,, and a pop. 
of a million. Much has been done, since British 
occupation, to increase the value of this once 
dreary and desert plain, by tree-planting and other- 
wise, and now most of the district is under 
cultivation. 

Firozsliall} a battlefield in the district of Firoz- 
pur, 12 miles from the left bank of the Sutlej, 
tlie scene of the attack of the British forces, led 
by Sir Hugh Gough and Sir Henry Hardinge, on 
the Sikh camp, 21st December 1845. The en- 
trenchments were carried and the natives routed 
after two days’ fighting. 

First Aid* See Ambulance, Bandaob. 

First-born (Heh. bekor, Gr. prototohos, Lat. 
pmmogenitus), in scriptural use, signifies the first 


672 


FIRST-FRUITS 


FISCHER 


male offsprii^, whether of man or of other animals, 
due to the Creator by the Mosaic law as a recog- 
nition of his supreme dominion. The first-born 
male, whether of men or of animals, was devoted 
from the time of birth to God, and the first-born 
male child had to be redeemed one month after 
birth by an offering not exceeding in value five 
shekels of silver (Exod. xiii. 13), provided the child 
lived longer than that period. The first-born male 
of animals also, whetlier clean or unclean, was 
equally regarded as devoted to God ; that of clean 
animals, if free from blemish, was to be delivered 
to the priests mthin twelve months after birth, to 
be sacrificed to the Lord ; nor was it permitted to 
any but the priests to partake of the flesh of such 
victims. If the animal were blemished, it was not 
to be sacrificed, but to be eaten at home. The 
first-born of unclean animals, again, was either to 
be put to death or to be redeemed with the addi- 
tion of one-fifth of its value j if not redeemed, to be 
sold, and the price given to the priests. By the 
Mosaic law primogeniture had certain privileges 
attached to it, the chief of which were the headship 
of the family and a double portion of the inherit- 
ance. Among other nations considerable variety 
existed as to the succession of children to the 
inheritance of their parent, for the discussion of 
which see the articles Entail, Family, Feudal- 
ism, Land-laws, and Succession. 

First-fruits (Heb. reshith ; Gr. prdtogenne- 
mata^ and aparchal ; Lat. primitim)^ that poriion 
of the fruits of the earth and other natural produce 
which, by the usage of the Jews and other ancient 
nations, was offered to God as an acknowledgment 
of his supreme dominion, and as a thanksgiving for 
his bounty. Among the Jews the institution of 
first-fruits comprised both public and private offer- 
ings. Of the former the three principal were made 
at the opening of the corn-harvest, at the Feast of 
Pentecost, and at the Feast of Tabernacles, The 
private offerings made by individual Jews were 
a cake of the first dough of the year and the 
‘first of all the fruits.’ All these offerings were 
divided into two classes : Bicurim, comprising the 
various kinds of raw produce, of which, although 
the law seems to contemplate all fruits, seven sorts 
only were considered by the Jewish doctors to fall 
under the obligation of first-fruit offering — ^viz. 
wheat, barley, grapes, figs, pouiegranates, olives, 
and dates ; and Terumoth, or the produce of the 
year in the various forms in which it is prepared 
for human use, as wine, wool, bread, oil, date- 
honey, dried onions, and cucumbers. 

Offerings analogous to the Jewish first-fruits 
became usual very early in the Christian church, 
as is clear from a passage in Irenseus, but appear 
to have been merged in the legal provision estab- 
lished by the emperors. The medieval ecclesiastical 
impost known under the name of primitice or first- 
fruits, and sometimes of annates or annahas was 
entirely different. See Annates. 

First of JTime. See Howe (Richard). 

Firth, or Frith, an estuary, from the same 
root os ferry ; Ban. jfeorc?; akin to Lat. portm, and 
Gr. porthmos For the fiords, see Norway, 

Firth, Mark (1819-80), born in Sheffield, in 
1849 with his father and brother established there 
the great Norfolk steel- works, whose specialty soon 
became the manufacture of steel ordnance. He 
was a munificent benefactor to his native town, his 
gifts including almshouses (1869), a public park 
(1875), and the Firth College (see Sheffield). 

Fisc (Lat. *a wicker-basket’), an old 
term for a prince’s treasury. The word ‘ fiscal ’ is 
a derivative ; as also Procurator-fiscal (q.v.). 

Fiscal Questian. See Free -trade. Pro- 
tection. 


Fisehart, Johann, one of the most original 
German satirists, known also under the name of 
Huldrich Elloposkleros, was bom either at Mainz 
or Strasburg, about the middle of the 16th century. 
He was brought up at Worms, studied law at 
Strasburg, became in 1581 advocate to the Imperial 
Chamber at Spires, and in 1585 bailiff of Forbacli 
near Saaibrucken, where he died in 1590 or eaily 
in 1591. Of the very numerous Avritings which 
appeared from 1570 to 1590, partly under his own 
and partly under fictitious names, about fifty have 
been proved to be on the whole genuine, though 
disfigured by interpolations. In respect to others, 
however, the authorship is doubtful. His most 
celebrated works are based on foreign models, 
particularly Rabelais, but manifest no servile 
imitation : a free creative genius everywhere works 
plastically on the materials. To this class belong 
his A Her PracUck Grossmutter (1572) ; Affentheur- 
liche Geschichtschrift vom Lehen der Heldm Grand- 
gimer, Gargantoa und Pantagruel (1575); Poda- 
grammisch Trosthuchlein ( 1577 ) ; and Bienenkorh des 
Heyligen Bomischen Imenschfwarms These 

writings are wholly satirical. With the most inex- 
haustible humour he lashes, now the corruptions 
of the clergy, now the astrological fancies, the dull 
pedantry, or other follies, public and private, of 
the time. Next to these stands the outrageously 
comic work of Fischart’s — quite original in its 
conception — entitled Flohhatz, WeiheHratz (1573). 
Essentially different in its homely and simple tone 
is Bcls glitckhafft Schiffvon Zurich, written in verse, 
and published in 1576. Similar in point of style 
are his Psalmen und GeistUche Lieder ( 1576 ). The 
rest of Fischart’s numerous writings, partly in 
prose, partly in verse, are of unequal merit, singu- 
larly varied in style and contents ; but throughout 
all we find the same rich satiiical humour, the 
i same warm and genuine feeling for the moial 
foundations of all public and private life— re- 
ligion, fatherland, and the family. His works 
are, moreover, one of the richest sources for 
i the manners of his time. In his treatment of the 
! language no German author can be compared with 
Fisehart, not even Jean Paul Richter himself. He 
coius new Avords and turns of expression without 
any regard to analogy, but nevertheless displays 
the greatest fancy, wit, and erudition in his most 
arbitrary formations. 

See Vihnar, Zi.ir lAtteratur J, FisohaHs (2d ed. 1865) ; 
Von Meusebaoh’s FisohoH-studien (edited by Wendeler, 
1879); and Ganghofer, Johann Fuchart und seine 
Verdeutschung des Rabelais (1881). 

Fischer^ Emil, organic chemist, was born at 
Euskirchen, Rheinland, 9th October 1852. He 
studied at Bonn and Strassburg, assisted Von 
Baeyer at Munich for eight years, and was professor 
I at Erlangen (1882), Wiirtzburg (1885), and Berlin 
: (1892), where he raised the chemistry school to the 
j liighest repute, and where he died, 15th July 1919. 
j He undertook successfully the solving of problems 
of extreme difficulty and complexity in organic 
chemistry. He studied especially the rosanilin 
dyestuffs, uric acid and allied substances, with 
their base purin (which he obtained), and especially 
the carbohydrates and ferments, and the proteins. 
He succeeded in preparing many organic substances 
synthetically. He was awarded a Nobel prize in 
1902. 

Fischer, Ernst Kuno Berthold, the son of 
a country pastor, was born in the Silesian village 
of Sandewalde, 23d July 1824. From the Posen 
gymnasium he passed to the university of Leipzig, 
where he attended lectures on philology and 
theology; but after his first session he went to 
Halle, and here, under the influence of Erdmann 
and Schaller, becoming interested in philosophy, 
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he resolved to devote himself to this as his life- 
study. He took his Ph.E>. degree in 1847, and 
in 1850 established himself at Heidelberg as a 
privatdocent of philosophy. His eloquence and his 
oetical sympathies, in addition to his actual 
nowledge of philosophy, now stood him in good 
stead. Students canae in flocks to hear him, and 
his enormous popularity, resulting from his enthu- 
siasm, deep insight, and clearness of exposition, 
increased steadily. Suddenly, however, in July 
1853, presumably because of private charges of 
pantheism made against the first volume of his 
History of Modern Philosophy ^ the Baden govern- 
ment without any explanation deprived him of his 
position as privatdocent. During three years of 
academic exile that followed, Fischer lived quietly 
with kindred spirits amid the beautiful surround- 
ings of Heidelberg, and continued meantime to 
work at his History, publishing between 1853 and 
1856 the volumes on Spinoza, Leibnitz, and Bacon. 
In 1856 he received a call to Fichte s old chair of 
philosophy at Jena ; and in Jena he laboured for 
sixteen years. At last, in 1872, when Eduard 
Zeller succeeded Trendelenbuig at Berlin, Fischer 
— all practical difficulties in connection with the 
freedom of lecturing having now disappeared — 
obtained Zeller’s post at Heidelberg. He resigned 
in 1906, and died 4th Juljr 1907. 

Fischer’s chief work is his great history of 
modern philosophy, Geschichte der Neuern Philo- 
sophic (1852-93). His historical books seek to 
do for modern philosophy what Zellers do for 
old-world systems. His other great philosophical 
achievement is his System der Logik und Meta- 
physiJc (1852; new ed. 1865), in which, while he 
adheres in the main to Hegel’s position, he yet 
criticises Hegel severely on many important points. 
Of his other philosophical writings the most note- 
worthy is a Oritigue of Kant, which, like Bacon and 
Descartes and his School, has been translated into 
English. Other works deal with Goethe (1878- 
1904), Lessing, Schiller, Shakespeare’s Hamlet 
(1896), and the history of Heidelberg. See a 
monograph by Falkenheim ( 1892 ). 

Fish, Hamilton, Ameiican diplomatist, was 
born in New York citjr in 1808, graduated at 
Columbia, and was admitted to the bar there in 
1830. A Whig in politics, he was elected a con- 
gressman in 1842, lieutenant-governor of the state 
in 1847, and governor in 1848. In 1851 he was 
returned to the United States senate, where he 
acted with the Republican party. He was secretary 
of state under Grant from 1869 to 1877, signing, as 
one of the commissioners, the Washington Treaty 
of 1871, and carrying through the settlement of the 
Alabama Question (q.v.). He retired in 1877, and 
died 7th September 1893. * 

Fish. See Fishes, Angling-, Fisheries, Pisci- 
culture. 

Fisher, a kind of Marten. See Pekan, 

Fisher, Andrew, Australian statesman, was 
born at Crosshouse, near Kilmarnock, 29th August 
1862. After working as a miner, he went to 
Queensland in 1885, sat in the Colonial and Common- 
wealth parliaments, was Commonwealth minister 
for trade and customs (1904), and leader of the 
Federal Parliamentary Labour Party (1907). He 
was prime-minister in 1910-13, 1914-15, but resigned 
to become High Commissioner for Australia in 
London (1916-21). 

Fisher, Herbert Albert Laurens, historian 
and statesman, born in London, 21st March 1865, 
was educated at Winchester, Oxford, Paris, and 
Gottingen. He delivered lectures, served on royal 
commissions, contributed to the Cambridge Modem 
Histiyry, wrote a life of F. W. Maitland, books 
199 


on Napoleon and othei subjects of European and 
English history, and in 1912-16 was vice-chancellor 
of Sheffield X}ni\ersity. Fiom 1916 he sat as a 
(Coalition or National) Liberal for Sheffield (Hal- 
1am) and for the combined English universities. 
He was president of the Board of Education in 
1916-22. For his Act of 1918, see EDUCATION. 

Fisher, James. See United Presbyterian 
Church. 

Fisher, John, Bishop of Rochester, was bom 
about 1469 at Beverley, Yorkshire, and in 1483 
entered Michael -house, Cambiidge, of which he 
became a fellow in 1491, and master in 1497. In 
1502 Margaret, Countess of Richmond ( 1443-1509 ), 
Henry VII. ’s mother, was led by his virtues and 
learning to make him her chaplain and confessor ; 
and in 1503 he was appointed fiist Lady Margaiet 
professor of Divinity. Next year he was elected 
chancellor of the university, and consecrated to 
the see of Rochester. Thirty years he laboured 
diligently for the welfare of his diocese and uni- 
versity. A friend of More and Eiasmus, a man 
who at forty-six began Greek, at fifty Hebrew, he 
zealously promoted the New Learning, and advo- 
cated leformation from within ; as zealously both by 
voice and by pen he resisted the Lutheran schism. 
So early as June 1627 he pionounced firmly against 
the divorce of Henry VlII. ; and having" lent too 
ready an ear to the * revelations ’ of the Holy Maid 
of Kent, Elizabeth Barton (q.v.), in March 1534 
he was attainted of misprision of treason, and next 
month, for refusing the oath of succession, was 
sent with More to the Tower. In May 1535 the 
new pope, Paul III., made him a cardinal; Crom- 
well told it to Henry. ‘Yea,’ said the king, ‘is 
he yet so lusty? Well, let the pope send him a 
hat, but I will so provide that he shall wear it 
on his shoulders, for head he shall have none to 
set it on.’ He kept his word. On 17th June the 
old man, worn by sickness and ill-usage, was tried 
for denial of the king’s supremacy ; on the 22d, 
still cheerfiil and courageous, he was beheaded on 
Tower Hill, His head was fixed on London Bridge ; 
his body was ultimately buried in the chapel of 
St Peter in the Tower. In 1886 he was beatified. 
See Life by Bridgett (1888). 

Fisher of Kilverstone, Baron (Sir John 
Arbuthnot Fisher), G.C.B., O.M., admiral and 
naval administrator, was born 25th January 1841. 
Entering the navy in 1854, he served in the Crimean 
war, in the China war of 1859-60, and in Egypt in 
1882. He was Director of Naval Ordnance 1886- 
91 ; Admiral Superintendent at Portsmouth 1891 ; 
Controller of the Navy ; a Loid of Admiralty 1892- 
97 ; Commander-in-chief on the North American 
and West Indian Station 1897-99, on the Mediter- 
ranean Station 1899-1902 ; Second Sea Lord 1902-3 ; 
Commander-in-chief, Portsmouth, 1903-4 ; First Sea 
Lord 1904-10; Admiral of the Fleet 1905. He 
carried out — ^not without fierce opposition — many 
revolutionaiy changes in naval organisation, such 
as the Dreadnought policy, ruthless sciap^ing of 
old ships, and sacrifice of tradition for efficiency 
in dealing with personnel or other matters. He 
returned to the Admiralty as First Lord on the 
outbreak of the Great War, but disagreed with 
Mr Churchill over the Dardanelles expedition, and 
resigned in 1915, but continued to give help to the 
Admiralty as Chairman of the Inventions Board. 
He wrote Memories and Records in 1919, and died 
10th July 1920, His often-repeated cry of ‘Sack 
the lot ’ expresses his method and personality and 
exemplifies his literary style, but gives a very in- 
adequate notion of his achievement. See Navy, 

Fisheries include all operations for the taking 
of aquatic animals, not only fishes proper, but 
shellfish (molluscs and crustaceans), whales, seals. 



674 


FISHERIES 


turtles, tiepang, sponges, coial, and whatever else 
man finds a use for. They have been, and are, an 
important source of food and other things of value 
from Palaeolithic times, and in all parts of the 
world where fish are found ; and a vast variety of 
methods could be enumerated. Besides trawls, 
drift-nets, seines, and other nets described below 
(see also Nets), hooks and gorges (see Angling, 
Fish-hooks), and traps such as the lobster-pot, 
fish can be taken (not everywhere legally) by hand 
(tickling, gumping, guddling) ; by tame cormorants, 
as in China ; by poison, explosives, arrows, tridents, 
including the leister, with which salmon used to be 
cauglit, and spears. The whaler’s harpoon is but a 
development of the barbed spear of primitive man. 
For fishing as a sport, see Angling. For the law, 
see Poaching, Salmon. For the cultivation of 
fish, see Pisciculture. 

Nearly all the most important marine fish on the 
coasts of Europe and North America are valuable 
as food, some being held in great estimation as 
delicacies by the rich, others forming a staple food 
of the poor- The chief exceptions are the dog- 
fishes, which are extremely abundant and at the 
same time of no value as food, although they are 
occasionally eaten in some places on the coast. 
The other most valuable marine animals on the 
European coasts aie the lobster, crab, crayfish, 
shrimps, and prawns among Crustacea, and certain 
molluscs, chiefly the oyster, though mussels, clams 
or scallops, and whelks are of some value. Except 
in extensive fresh -water lakes, true fresh -water 
fishes are of minor importance, but there are several 
valuable ‘ anadromous ’ fish which ascend rivers to 
a greater or less distance. The most important of 
these are the salmon and sea-trout, but the smelt 
and shad are abundant in some estuaries of Europe, 
and another species of shad ( Clupea sapidissima) is 
abundant and highly valued in America. Eels also 
are largely eaten in Europe, and the sturgeon, 
though rare in Britain, is abundant in some large 
rivers of the Continent. 

The geographical position of the British Islands, 
and the wide maritime influence which, as a people, 
we enjoy, have brought about great opportunities 
of fishing. Our sea fisheries are not by any means 
confined to the immediate neighbourhood of our 
coasts. For many years the greater part has been 
carried on in waters equally open to the fishermen 
of other nationalities, and not a little fishing has 
taken place off the coasts of other countries. The 
fish captured by men sailing from our shores aie 
of unsurpassed quality ; and the competition in the 
fishing, keen as it is amongst the various classes of 
fishermen, is shared by men of half-a-dozen other 
European countries. The actual numbers of fish 
landed slightly declined, in spite of the fact that 
the catching-power of the country was greatly 
increased. Since, however, there was an increase 
in value, this told the less upon the fisheimen ; but 
serious depression followed the Great War. 

The great increase in the catching-power has come 
since the introduction of steam in fishing operations. 
With the increase in size and general efficiency in 
the vessels employed, also, more distant grounds 
can be explored, and have been explored, because 
the home waters have become almost insufficient to 
maintain the large fishing fleets. In this way the 
Dogger and Great Fisher Banks of the North Sea 
have becqi;ne relatively less important. The Ger- 
man, Danish, and Norwe^n coasts have been regu- 
larly visited, and Icelaudhas become an established 
locality. In a southern direction, also, trawlers 
have tried the deep waters of the Bay of Biscay, 
and the coasts of Spain, Portugal, and Morocco, 

Maritime wars introduced much diveisity of 
claim respecting neutral waters and territorial 
limitations. To go no farther back than the 


American war of 1775, it may he slated that a 
train of sea-fights with France, Holland, and Spain 
followed. Treaties and decrees with lespect to 
territorial limits followed the sea-fights, and the 
eneral result arrived at was that a cannon-shot 
etermined the range of a country’s influence fiom 
her coast. Thib interpretation was finally adopted 
by the great powers in international tieaties, 
although Spain established in 1784 a ten-league 
limit, which is equivalent to a distance of about 
thirty -four English miles, in a fisheiy treaty between 
Great Britain and Spain concerning fishing in cer 
tain waters of the Pacific. This was in order to 
prevent illegal trading with the Spanish settleis at 
Vancouver. Similarly, in the Noith Sea a limit of 
one sea league, which was applied for pui poses of 
neutrality, came to be applied early in last centuiy 
for fishery purposes by Noiway and Denmaik, 
without reference to the distance of cannon -fiie. 
The league of these Scandinavian countries, moie- 
over, is reckoned as the fifth of a degree, or four 
miles, and is measured not from low-water maik, 
but from a line drawn across from the outermost 
oints of outlying islands, an extensive sea aiea 
eing thus frequently included. 

Territorial limits for fishery purposes were for 
some years in a very unsatisfactory state, and no 
very safe guide could he obtained for the prevention 
of injury to the fishing-gear of vessels working in 
the North Sea. At the instance of the British 
Government, however, a definite inq^uiry was set 
on foot to ascertain the actual conditions which 
had to be met, and a conference was assembled at 
The Hague in 1881 to deal with this question from 
the international standpoint. As a lesult, the 
Noith Sea Convention of 1882 now fixes the limits 
for the signatories of the convention — viz Great 
Britain, Germany, France, Belgium, Denmark, and 
the Netherlands. The article as finally agieed 
upon reads as follows: ‘The fisheimen of each 
country shall enjoy the exclusive right of fisheiy 
within the distance of three miles fiom low water 
mark along the whole extent of the coasts ot their 
respective countries, as well as of the dependent 
islands and banks. As regards bays, the distance 
of three miles shall be measured from a straight line 
drawn across the bay, in the part neai est the entrance, 
at the first ^int where the width does not exceed 
ten miles. The present article does not in any way 
prejudice the freedom of navigation and anchoiage 
in territorial waters accoided to fishing-boats, pio- 
vided they conform to the special police regulations 
enacted by the poweis to whom the shoie Mongs.’ 

Denmark still clings to her measuiement of one 
league so far as her Baltic coast is concerned, 
but in the matter of Iceland and the Faioes she 
a^eed to the thiee-mile limit. The only country 
^^ich did not join in the convention, although the 
lepresentatives weie present at the final delibera 
tions, was the then united kingdom of Norway and 
Sweden. 

Some mention has also to be made of foreign 
trawlers. With the establishment of the three mile 
limit, and the prohibition, applicable only to British 
vessds, against trawling in the Moray Firth, the 
curious anomaly arose that, while foieign trawlers 
could not fish within three miles of the coast, they 
could fish, or apparently could fish, outside the 
three-mile limit, but inside the limits forbidden 
to British vessels. The Moiay Firth in this way 
became almost a sort of preserve for German 
trawlers, to the great indignation of our own men. 
To mitigate in some measure the evils an act was 
passed, called the Trawling in Prohibited Areas 
Fretention Act, 1909. The object was to exclude 
foreign trawlers from working in waters %ntra 
fauces of Scotland, and its application extended to 
the whole of the United Kingdom. The provisions 
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of bhe Hen-ing Fishery (Scotland) Act, 1889, which 
rendered illegal the landing or sale in Scotland of 
any fish taken hy trawlers in prohibited areas, were 
incorporated. It had become evident that, to secure 
a benefit from the anomalous conditions indicated, 
a considerable number of English trawlers W’ere 
registered under the Norwegian flag, and, with 
one or two Norwegian menibers of the crew to 
keep up the fiction, were boldly fishing where more 
straightforward Britishers were prohibited. The 
act, therefore, struck at these pseudo- Scandinavian 
trawlers, and in this particmar it answered its 
Durpose fairly well ; but the general benefit was 
diminished by an almost corresponding increase of 
bond fide foreign trawlers who did not require to 
land their fish in any Biitish port. 

TraioUng , — It was about the year 1878 that steam 
first came into use for propelling fishing-vessels, and 
the^ developments which followed from this were 
rapid. Trawling had up till then been piactised by 
sailing-vessels, many of them able boats rigged as 
ketches, and being of 30 to 40 tons burden. Not only 
was the vessel propelled by steam, but the trawling 
gear was raised by steam. The net was the beam 
trawl, which was dragged along the bottom of the 
sea. This net was shaped as a long tapering 
pocket, the meshes being smaller at the tapering 
end than elsewhere. The tapering end, or ‘cod 
end,’ was not closed, but, before the operation of 
fishing began, was firmly tied up. The mouth of 
the net was extended by means of the long heavy 
beam, and the beam had at each end a large iron 
* head ' or i unner, so shaped as to slide along the 
sea-bottom, cairying the beam at a height of about 
4^ feet. The bridle coming from the steel- wire 
cable was attached to the iron trawl-heads. The 
upper part of the mouth of the net was attached 
closely to the beam, but the part which came to 
the ground, and which was weighted, and termed 
the ground or sole rope, was considerably longer 
than the beam. The result was that when the net 
was fishing the ground-rope swept the bottom in a 
long curve, while the beam and attached upper net 
had aheady passed over the giound stirred. The 
practice commonly was to drag the net for about 
six hours ; and as each trawler carried two nets, 
one on each side of the boat, one net went down 
when the other came up. The intervals between 
hauls were occupied by sorting out the fish, packing, 
rearranging the gear, and in snatching meals or 
sleep. Operations went on day and night, and 
almost in any weather. 

This system of trawling goes on still, but an 
almost universal change in the make of the trawl- 
net has been adopted. Instead of the beam trawl, 
the net now used is the otter trawl, so called from 
the manner in which the mouth is kept extended. 
The old trout-poacher’s ‘otter* board is weighted 
along one edge, so that it floats edge up. One 
man sails it into the loch to be fished, while his 
accomplice gently pulls upon a line attached by a 
traveller to the side of the boaid. To the line 
fly-hooks are attached at intervals. When the 
pull comes upon the line, the board glides outwai’ds 
at an angle away from the man pulling. The same 
principle has been adopted in the otter trawl. 
There is now no beam or iron heads, but, in place 
of these, an otter-board is placed at each side of 
the mouth of the net, and to this otter-board the 
bridle from the cable is attached. Each board, 
when the pull comes upon the bridle, tends to fly 
outwards from the centre of the net-mouth, and in 
this way a sufficient strain is kept to hold the 
mouth open. With the removal of the beam and 
iron heads the gear is now much lighter to work, 
and, theie being no difficulty about the longest 
possible beam which can be brought to the rail of 
the vessel, the otter trawl is much larger than the 


old beam trawl could be. It has been estimated 
that the mod.&rn otter trawl, worked by a modern 
steam -trawler, is eight times as efficient as a 
catching engine as the old beam trawl used to be. 
This naturally makes a vast diffeience in the results 
of ti awl -fishing in ceitain localities. 

Other methods of fishing have ))®<iome rather 
moie attractive or renuineiative, but trawling* 
vessels themselves are becoming more powerful 
and more efficient in every way. 

In the geneial competition of this branch of the 
industry a new system of oiganising operation in 
trawling has also come about. This is known as 
the fleeting system, since vessels aie oiganised in 
fleets. In the early days of English tiawling the 
sailing-vessels employed woiked singly, the ciews 
being exclusively interested in their own catches. 
After about a clay and a night’s fishing the vessel 
returned to land her fish. The practice of taking 
out ice and, in some cases, of cleaning the fish 
caught lengthened to a consideiable extent the 
time duiing which it was possible for a tiawler to 
remain at sea ; but if no very great success attended 
a boat’s fishing, the skipper had inevitably to choose 
between going to other grounds on the chance of 
filling up a cargo, and thus taking the risk of the 
fish already caught going stale, or of returning with 
a shoit catch. 

To equip steam -vessels properly involved con- 
siderable capital, and companies began to be foiined 
owning seveial vessels. From Grimsby and Hull 
especially laige companies sprang up. The next 
step was the natural one of arranging to keep the 
fleets of vessels at sea for considerable periods, and 
to have special carrying vessels told off to bring 
the fish to market. The operation of transferring 
boxes of fish from one vessel to another in a rough 
sea is not always an easy matter ; and it commonly 
happens that the vessels dare not go alongside each 
other for fear of damage, and the boxes of fish have 
to be put overboard from the trawler and hauled 
to tlie carrier, somewhat after the fashion in which 
wai ships are now enabled to coal at sea, even 
under way. 

To save expense of coal the carriers commonly 
sail to the nearest ports, but the marketing of the 
fish is laigely legulated by the considei ations of 
prices and transport on land. London being, of 
course, the great objective, Grimsby, with its 
splendid docking accommodation and easy access 
to the chief fishing -banks of the North Sea, has 
held undisputed first rank as the tiawling centre. 

Catches made far north, as round Iceland, are 
commonly landed at Aberdeen ; but many Grimsby 
trawlers consider the distance between Aberdeen 
and home insignificant, and steam on to the 
southern port. 

From tne south of England trawlers have ex- 
plored the waters of west France, the Bay of Biscay, 
and even the coasts of Spain and Portugal, hut in 
experience these southern grounds have not been 
found to be so good as the colder waters of the 
North Sea. 

The development in the north, the Iceland and 
Far6e fishing, brought halibut and skates of huge 
proportions to the ‘ pontoon * of Grimsby and the 
fish-market of Aberdeen. A wide region was thus 
brought under constant toll for the markets of the 
country; and to comprehend the never-ceasing 
abundance of our fish -supply in these demersal 
fishes alone, apart altogether from the separate, 
and even larger, industry of the herring-fishing, one 
has to view the early morning display on the quays 
of our principal fishing- ports ; the crowd of vessels; 
the busy throng of grimy men, strong from the 
breath of the sea, as they swing their catches 
ashore ; the constant hustle of those who arrange 
the lots for purchase, or remove them after sale; 
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the auctioneers, after the ringing of a bell, rapidly- 
mounting a fish-box and disposing of the lots to 
the suriounding crowd of buyers ; the same scene 
repeated at many points simultaneously. One has 
to realise that this goes on every morning, and that 
the signs of it have almost vanished before many 
people are well out of bed. Incredible numbers 
of fish are purchased daily — haddocks, cod, ling, 
whiting, saithe, torsk, conger, hake, halibut, plaice, 
soles, lemon soles, flounders, dabs, witches, turbot, 
brill, skates and rays, gurnards, and many com- 
moner soits. 

In England, although the fleeting system is in 
full force, there are still a large number of sailing- 
trawlers. Indeed, the economy of the sailing-vessel 
is sufficiently marked to make the sacrifice of 
mobility worth -while. The sailing-drifter — ^i.e. the 
herring fisliing-boat— -is rapidly declining in both 
England and Scotland. 

Line-fishing . — Another method of taking bottom- 
feeding fish is lining — that is, the sinking of lines, 
sometimes as much as seven miles long, to which 
at intervals short lines (two or three feet) bearing 
baited hooks are attached. The lines are com- 
monly shot at night, and their position marked by 
buoys, so that they can be picked up next morning. 
Time was when a large industry was carried on by 
line-fishing off the east coast of Scotland, and the 
industry is still well in evidence, but it has largely 
given place to a system of fishing herring all the 
year round. Formerly a crew used to fish lines 
at one part of the season, and nets for herring at 
another. With the power of going to greater dis- 
tances, however, the practice has steadily grown of 
following the herring wherever the herring is to be 
found. Mussel-scalps are in conseq[uence largely 
now left to themselves, as the need for bait is by no 
means so great as it was. 

Demersal and Pelagie Fish . — Fish that live 
mainly on the sea -bottom, and are taken by 
trawlers and liners as opposed to herrings, mackerel, 
and other ' pelagie fish,’ and to shellfish, are called 
‘demersal nsh.’ Of these there are various sub- 
divisions, and the term ‘ prime fish ’ is meant to 
include soles, turbot, and brill. Of other demersal 
fish, haddocks, cod, and plaice give greatest 
total weights. Important also in the markets are 
hake, dabs, coalflim or large saithe, skates, and 
liiig, mentioned approximately in descending order. 

The trawler catches the greatest number of had- 
docks. The destruction of the haddock was at one 
time laid to the charge of the trawler, but time has 
repeatedly shown the singular fluctuation in the 
catch of this species ; indeed, on the east coast of 
Ireland haddocks had almost disappeared before 
trawlers came to that locality; and after the 
trawlers had been at work for some years, the 
catch of haddocks again became good. 

The plaice is the most numerous flat-fish, and 
that which is generally represented by the highest 
total weight. Nevertheless a great development 
has come about in the catch of halibut by steam- 
liners. 

The catch of turbot shows a steady decline, and 
many of the fish landed are so small that they 
cannot have reproduced their species before being 
caught. 

It has been by the development of trawling that 
the much-prized sole has been introduced to the 
English market. This fish is not captured by other 
means, nor is it captured to any extent in Scottish 
waters. All other bottom -feeding fish are also 
taken by the -trawler, so long as the fish are from a 
bottom suitable for the working of the trawl-net, 
for this method cannot be employed on hard, rocky 
bottoms. 

Of ‘pelagic* fishes — those that habitually swim 
near the surface — the most important are the 


herring, the mackerel, the pilchard, and the si^rat. 
These are taken mainly by drift-nets, to some 
extent by seines; but during the season herring 
and mackerel are also trawled. 

Drift-fishing. — Drift-nets are oblong nets fastened 
together in a long series, buoyed above so as to 
float vertically in the sea. The series of nets, 
or ‘fleet,* as it is called, is fastened at one end 
by a rope to the boat from which it is worked, 
and nets and boat ‘drift’ or ‘drive* with the 
tide. The nets are shot at right angles to the 
cuiTent of the tide, and the fish strike against 
them. Their heads passing through the meshes, 
the fish can neither swim forwards, because their 
bodies are too large to pass through, nor back- 
wards, because their gill-covers are then caught by 
the string of the net. The nets used for herrings 
and pilchards differ only in the size of the mesh. 
For herrings they have 30 to 32 meshes to the 
yard ; for pilchards, 36 to 38. They are supported 
by a rope along the upper edge, and when shot 
are connected by tying the ends of these ropes 
together, and along this rope pieces of cork are 
attached to keep it uppermost. To the same rope, 
at each end of each net, are attached bladdeis of 
considerable size by means of a few fathoms of 
strong line. As these buoys float on the surface 
of the water, the nets are suspended below at a 
distance depending on the length of the buoy-lines, 
and varying according to the depth at which the 
fish are expected to occur. Mackerel-nets have a 
larger mesh — 25 or 26 to the yard — and are woiked 
difterentty. The ‘ back ’ of the nets is kept at the 
surface, floats being fastened directly on to it, and 
a separate rope, called the ‘foot-line,’ is connected 
to the ‘ back^ of each net by a long connecting-line. 
The foot-line therefore sinks to some distance below 
the bottom of the nets. The reason for this is that 
mackerel usually swim quite near to the surface, 
and as the line running along the^ ‘ back,* is liable 
to be broken by passing vessels, it is necessary that 
the nets should be attached to the foot-rope, which 
sinks to a safe distance, and by which the nets are 
hauled in. The seine is a single, continuous net, 
with a cork-line above and a leaded line below, 
attached at each end by means of these lines to a 
long rope. In Britain the seine is always worked 
from the shore. It is shot from a rowing-boat in 
a large semicircle, and then by means of the two end 
ropes is hauled on shore, or the ends are brought 
together so as to enclose the fish. 

In drift-fishing, as in trawling, great changes 
have occurred. The magnificent fleets of sailing- 
boats may be said still to exist, but herring-fishing 
is now best carried on by means of the steam- 
drifter, while there can be no doubt that the motor- 
engine has come to stay. Steam-drifters were, as 
first used, merely seaworthy wooden boats of the 
approved type fitted with steam-engines. In recent 
years all the best drifters have been of steel. Before 
steam was introduced to propel these herring-boats it 
was very largely used for hauling the nets. All the 
large Zulu boats of 60 feet length had their steam- 
capstans. The motor -engine with paraffin fuel 
came into use in the year 1901. At first the motors 
were auxiliary to sails. For use in the larger class 
of fishing-vessel, and especially in the herring or 
mackerel drifter, the motor has certain advantages, 
in that the engine takes up little room, coal-bunkers 
are dispensed with, fuel is not burnt when the boat 
lies at her nets, since the engine can be started up 
at short notice. It appears more and more evident 
that fishermen will not be content with a motor- 
engine as a mere auxiliary to a sailing-boat for use 
in calms. If a motor-engine is installed, it must 
be capable of driving the boat in all weathers, as 
a steam-engine can. The real need, however, is 
a serviceable motor-capstan for hauling nets and 
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other gear. With the boat lifting or rolling in 
a sea-way the strain on a capstan is almost in- 
variably unequal, and often violently so. With 
a steam -capstan, the operation of winding -in 
will cease with a violent jerk or with pressuie 
too gieat for the power of the engine, but will re- 
commence when the jerk is past or the pressure 
lessens. In the case of the motor-capstan of any 
ordinary type, not only does the operation of 
winding-in cease, but the motor-engine is stopped 
altogether. In recent models of motor -capstans 
attempts have been made to transmit power through 
hydraulic pressure, compressed air, or electricity, 
so as to get a more elastic result. Paiaffin lather 
than petrol is used in fishing-boats, and the use of 
crude oils has also been introduced. 

The h^mng-jx^Mng in Scotland can be roughly 
divided into winter fishing, during the first three 
months of the year; the early summer fishing in 
April, May, and June; and what is termed the 
great summer herring-fishing, which continues from 
1st July to the end of the year. The movements of 
the herring, and the extraordinary fluctuations of 
the industry in certain localities, are factors well 
recognised by the fishing community. Places like 
Lerwick, Wick, and Fraserburgh exist veiy largely 
by reason of the herring -fishing. In Lerwick, 
indeed, within a lifetime, a complete change 
has taken place in the whole appeal ance, as well 
as in the size and characteristics, of the town. 
In twenty or thirty years, from being a natural 
harbour where a quaint, little semi - Scandinavian 
town, with its quiet, hospitable, thrifty people, 
carried on its remote occupations, and where one 
or two of the old six-oared boats which used to 
go to the *haaf,’ or distant fishing, could still be 
seen, where the greatest excitement of the year 
was the arrival of the Arctic whalers to pick up 
their crews before finally turning their backs upon 
civilisation and home, the place became a huge 
herring-fishing centre, with miles of curing-stations, 
vast stacks of barrels, and well-constructed wharfs, 
where in the summer-time all is bustle and noise. 
The harbour is packed with steam and sailing 
drifters, while steamers of several European nations 
come with coal, barrels, salt, and trade of varied 
sorts, to sail away loaded with herrings. Fisher- 
men from France and Holland find notices at the 
post-office in their own languages, and a daily 
auction in a well-appointed building disposes of 
the silvery hoards. The great devdopment has 
been due largely to the increased catching-powers 
of the boats used. The small boats and the boats 
dependent upon wind alone could not carry on a 
regular fishing about a hundred miles from land 
as the steam-drifters now do. It is the story of the 
trawlers over again. Distant waters have been 
explored, and huge shoals of herrings previously 
unthouglxt of have been made to yield their share 
to the market. 

The winter fishing is carried on on the west coast 
and certain parts of the east coast simultaneously. 
On the west coast the fish frequently come close 
inshore, and enter the sea-lochs in great numbers. 
Early in May the Stornoway fishing begins, and this 
includes the fishing off all the outer isles. The 
boats then go north to Shetland, where, right in 
the north of the islands, at Balta Sound, a great 
fishing has developed, thanks first of all to the 
enterprise of Dutchmen. From Balta Sound begins 
a southward movement of the boats, Lerwick, 
Orkney, Wick, Fraserburgh, Peterhead, and so on, 
until by late autumn the fishing winds up at Lowe- 
stoft and Yarmouth. While English boats, even 
from Cornwall, come all the way to Shetland to share 
in the bountiful supplies of the hei-ring, the Scottish 
boats return the compliment by following the shoals 
down the English coast. A considerable number of 


Scottish boats also go to Ireland for the herring- 
fishing tlieie. 

It is believed by the fishermen, and very many 
others, that the well-defined movement of the 
shoals, and of the boats, each year is one con- 
tinuous migration of the fish ; that shoals do not 
appear separately in the north, and at a later date 
in the south, but that the shoals migrate just as 
the boats follow ; that, in other words, these shoals 
swim from the outer isles round the north of Scot- 
land by the Orkneys and Slietlands, and then down 
the east coast. In support of this view it has 
certainly been ascertained that the currents in the 
sea move in precisely this direction, and that, there- 
fore, there is reason to believe that the minute 
creatures, such as free-swimming Crustacea, which 
form the food of the herring are floated fiom the 
west, thiough the Pentland and the northern isles, 
and thus round into the North Sea. 

With the movements of the fishing-fleets go the 
buyers and the army of those who cure and pack. 
Thousands of women and girls are employed in 
gutting and packing herring, many of them being 
Gaelic -speaking gills from the Highlands. To 
house, control, and provide for so great a company 
is in itself quite an undertaking, but they are 
a hard-working, cheeiy, and, on the whole, very 
respectable class. 

To encourage the proper curing of herring the 
original Board of White Fisheries, the progenitor 
of the present Fisheiy Board for Scotland, was in 
stituted. The Biitish government agreed to pay a 
bounty of four shillings per barrel for herrings cured 
to the satisfaction of the board. This was between 
the years 1809 and 1826. The supervision of the 
curing of the herrings was organised by the board, 
and officers were sent to all the principal curing 
centres. ^ A bxand was put upon the barrels passed 
by the officers, which brand, becoming a guarantee 
of quality, became greatly appreciated in the foreign 
markets, and a great part of the herring cured has 
always found a market abroad. By 1830 it was 
deemed no longer necessary to pay the bounty, and 
this was accordingly abolished in that year. In 
1859 a small fee of four pence a bairel was charged 
for the privilege of having the government brand 
of quality, although there was no obligation to have 
the brand. Tliat the system was altogethei suc- 
cessful — although some large curers preferred to 
continue the use of their own private brands — is 
shown by tire fact that from the small fees named 
the Fishery Board for Scotland, which came into 
existence in 1882, and which will be referred to 
later, paid into the Exchequer a sum of between 
£7000 and £8000 from this source alone, and was 
able by this means to develop a complete service 
of vessels for the protection and regulation of the 
fishing-fleets. Unfortunately, altered views arose 
as to the proper cuiing of herring, and altered 
methods brought about different results in the 
market. Fish were ovei salted or undei salted, 
complaints arose very largely from Germany, and 
confidence in the guarantee of the brand was to 
some extent destroyed. The income fiom branding 
fees fell off. Much has since been done to restore 
confidence. That the existence of the brand finds 
favour is well evidenced by the fact that both 
England and Ireland followed the lead of Scotland 
in this matter. 

The method of trawling for herrings has also 
come into some prominence in the twentieth cen- 
tury. An adaptation of the otter trawl, so that it 
can be used for the capture of pelagic fishes, has 
T^en chiefly carried out in England, the vessels 
hailing from the east coast trawling-ports ; but 
Aberdeen trawlers have also to some extent tried 
the method. Drift-net fishermen have been loud 
in outcry against it. 
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The great majority of steam-drifters and sailing 
hei ring-boats, as well as boats used in line-fishing 
in Scotland, are owned by the fishermen themselves. 
Vessels are acquired by fishermen in various ways : 
a skipper, or a skipper and his family or imme- 
diate friends, become OAvners by purchase. If they 
cannot raise money enough for their purpose, a 
loan is got from a bank after some large firm of 
fish salesmen or a general merchant has consented 
to become cautioner. The former sell the fish they 
catch ; the latter supply them with their stores, in- 
cluding nets, coal, oil, &c. The cash credit is 
woiked on the principle of an overdrawn bank- 
account; all the boat’s receipts are paid in, and 
interest is charged on a day-to-day balance. At 
the end of the fishing season the fish salesman or 
merchant is paid, and the surplus is divided into 
three shares — one credited for the boat, one for the 
nets, and one divided amongst the crew. Each 
member of the crew contributes so many nets to the 
fleet of nets used, and the nets’ share is allocated 
according to the number contributed. The boat’s 
share is used to pay off the loan for the purchase. 
All the crew of a drifter may not be * share men,’ 
in which case the extra hands are simply paid a 
weekly wage, as the engineer, the stoker, and the i 
cook are. The above method of borrowing is com- 
mon along the southern section of the east coast 
of Scotland. In the Moray Firth it is common for 
fishermen to mortgage their houses in order to raise 
the money to purchase, or the money may be raised 
partly by loan and mortgage from the bank, partly 
from a salesman, and partly from the boat-builder 
in allowing part of the purchase price to remain on 
second mortgage. 

The herring-fishing of England has in recent 
years taken a far more prominent place than for- 
merly. In the year 1912, in respect both of quantity 
and quality of the herring, the industry surpassed 
all previous records, and for the first time the land- 
ings surpassed in bulk the landings of the Scottish 
ports. In 1913 the English herring-fishing rose still 
further, since it surpassed the Scottish not merely 
in bulk, but also in value. The distinction between 
English and Scottish results is, however, more local 
than national, since, as already stated, a very large 
number of Scottish fishermen contiibuted to the 
English totals at Lowestoft and Yarmouth. 

mackereUfishing is carried on in the North Sea 
off the east coast of England, in the Irish Sea 
and the southern waters of Ireland, in the Bristol 
Channel, and in the English Channel. 

Like the herring, the mackerel swims in shoals, 
and these shoals appear and disappear in a some- 
what extraordinary manner. From researches into 
the movements of this fish, it is ascertained that 
a more or less definite series of migrations may be 
traced. In the northern parts of the North Sea 
catches are made from December or January to 
May; while in the southern parts of the North 
Sea the shoals appear first in April or May, dis- 
appear in June or July, and reappear in the 
period from August to November. Those shoals 
which are found in the northern parts are found 
some distance below the surface, and caught in 
travyl-nets. The southward movement is accom- 
panied by a rising of the shoals towards the sur- 
face, which is attributed to the approach of the 
spawning season. The spawning takes place chiefly 
in the southern portions of the North Sea, and not 
far from land. The eggs of the mackerel float. 
The eggs of the hening, on the other hand;! are laid 
upon the bottom, and become firmly attached to 
stones and other hard substances. Alter spawning 
in the summei: months the mackerel apparently 
searches actively for food, and the shoals scatter 
freely over the great banks of the Notth Sea, and 
are caught by means of drift-nets in the vicinity of 


the Great Fisher Bank. Some of the shoals appeal 
then to move northwards, while others move in a 
south-west direction and enter the English Channel, 
and by the end of autumn these shoals disappear. 

The mackerel -fishing of Ireland is one of the 
most impoitant branches of the fishing industry, 
and here again there is a spring and an autumn 
mackerel-fishing. The fish are largely cuied for 
the American market, where considerable com- 
petition exists with the produce of the Norwegian 
spring mackerel -fishing. The price of fi esli mackerel 
in the London market is generally considerably 
above the prices of cured in America, and there is 
a natural inclination towards the quick transport 
of such fish as can be sent to London in the fresh 
state. Mackerel must be got quickly to market 
to retain good quality, and the centies of fishing 
which are farthest from London are not likely to 
show a decline in curing so lon^ as the stock of 
fish continues. The autumn fishing in Ireland is 
the more important. 

pilchard-JisMng of the south and west coasts 
of England seems for some leason or other to be 
suffering a decline. This is especially so on the 
west coast, where the quantities landed have now 
shrunk to an insignificant figure. Devon and 
Cornwall are the headquarters. Great quantities 
have been taken in the past. The fish, being very 
oily, are subjected to pressure before being cured. 
They are almost all sent to the foreign market. 
The old method was to catch the pilchard by means 
of large seine nets, which were diagged to shore. 
The direction in which the shoals were heading 
could be best observed from the cliffs on shoie, and 
the regular practice was for the boats to be rowed 
under the direction of signals from the cliffs. 
When a large shoal was captured and brought 
safely to shore, the seine was allowed to remain 
in the shallow water, while a smaller net, called 
the tuck seine, was used to remove the fish as they 
could he dealt with. In this way one or .two clays 
might elapse in securing the total catch. Now the 
old picturesque methods have laigely given place 
to tue use of the diift-net, as in heiring and 
mackerel fishing. 

Another pelagic fish which swims in shoals, and 
furnishes a considerable fishing, is the sprat. This 
beautiful little fish is chiefly caught in winter when 
it enters estuaries. In this respect it is like the 
sparling or smelt and the shad. 

Ports . — ^In England most of the fishing -ports aie 
of large size, wheie a certain amount of commercial 
shipping is already provided foi. This is true also 
in Scotland in the case of such ports as Aberdeen or 
Leith, but increased harbour and docking accom 
modation is needed in the interests of the lieiiing- 
diifters, w^hich sail very largely from the small 
towns along the shoies of the Moray Firth and open 
east coast. Harbourage being found insufficient, 
fishermen are often forced to keep their boats at a 
considerable distance from their homes, and especi- 
ally when it is necessary to lay them np in the 
winter months and for repairs. This involves a 

f reat additional cost, not only in dock charges, 
ut in travelling by rail. This rather piessmg 
question has been taken np by the Fishery Board 
for Scotland, which, in addition to moneys usually 
available for harbour building and repair, has 
obtained grants from the Development Commis 
sion. It has been found at the same time that 
the tendency of modern fishing is to concentrate 
in the matter of harbourage and markets, so that 
certain places of former importance have come to be 
neglected, while great pressure is put upon others. 
Large sums have been spent, therefore, on those 
harbours which seem to he drawing the industi’y of 
the future, such as Buckie, Macduff, Fraserburgh, 
and Wick, but a large number of other ports have 
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also been provided for. In connection with the 
prosecution of the herring-fishing the Fishery Board 
lias instituted a system of official telegraphic infor- 
mation between ports for the guidance of fishermen. 
Full fauatistics have long been collected and pub- 
lished by the boaid. 

EeUJi'isheries . — In certain localities of Ireland the 
eel-fisheries ai e of the greatest value, surpassing in 
this lespect the salmon-fisheries. The eel enters 
fresh water fiom the sea as an elver of a few inches 
long, and the length of time it may remain in fresh 
water has been ascertained to vary very greatly — 
fiom two or three years to as many as twelve yeai’s ; 
indeed, if by some accident the return to the sea be 
cut off, or if, as is so well known, the eel climbs to 
some almost inaccessible locality — and space would 
fail to tell of the extraordinary places in which eels 
have been found — the period during which life may 
be continued in fresh water is indefinitely prolonged. 
It also appears to be the case that a considerable 
proportion of so-called fresh- water eels never come 
into fresh water at all, but frequent the shallow 
bajrs and estuaries of the coast. During the time 
which may be spent in fresh water the eel does not 
spawn. For this a return to the sea has to be 
made, and it is this return from lakes and ponds 
which is taken advantage of for the capture of 
the fish, since the eels usually ‘run’ at stated 
times, and for the most part during dark nights in 
autumn. See Eel for life-hi&tory. 

The most successful methods" employed are by 
the construction of partial barriers or weirs in the 
rivers. These barriers are made of stone in the 
foim of permanent weirs, with carefully defined 
gaps, or ‘eel eyes,’ through which the eels have to 
pass ; or they may be constructed of wattle ; or eel- 
nets may simply be placed close together attached 
to a series of posts sunk firmly in the river-bed. 
The eel-net is a very long, tapering contrivance of 
stout cord but fine mesh. It exactly fits the eel 
eye, and streams freely out in the rush of water 
which comes from the eye. The end is closed 
merely by means of a lashing and pin, and close 
beside the net is placed a live box, into which at 
intervals the fishermen throw the end of the net 
after releasing the lashing, so that the contained 
eels fall through the hatchway of the stoie-box. In 
the construction of eel- weirs in a salmon-river care 
is of couise taken that a space be left foi the 
ascent of the king of fishes. No ascending salmon 
can possibly be captured in the eel-nets, since the 
latter take only descending fish. In practice, the 
eel -fisheries and the salmon -fisheries not infre- 

uently belong to the same people. The Limerick 

istrict and the Coleraine district— the Bann — form, 
perhaps, the two most important centres. Lough 
Neagh is netted and fished by means of set Imes 
also. Other well-established eel -fisheries are at 
Ballina, Belleek, and Galway. 

Pollan . — In spealdng of eel -fishing, so much 
identified with Ii eland, we may mention the mar- 
keting of another fish which is exclusively Irisln 
The pollan is found in Lough Neagh, and another 
pollan is found in Lough Erne, and yet another in 
the lakes of the Shannon district. In appearance the 
fish is very like a herring, and it is frequently called 
the fresh- water herring. In reality it is a member 
of the salmon family, and has the distinguishing 
adipose fin of the Salmonidse. The Lough Neagh 
pollan is most abundant, and it is in this, the 
largest lake of the British Isles, that the clxief 
fishery is carried on. In Scotland, the vendace of 
Lochmaben and the |)owan of Loch Lomond are 
closely akin to the Irish pollan. The vendace is 
now comparatively scarce ; but the powans of Loch 
Lomond ai*e very numerous, althougn not marketed. 
The fish can be taken only by net. 

Crab and lobster fishing is carried on all round the 


shores of the British Isles. The largest examples 
come from the western portion of the English 
Channel, Devon and Cornwall. Since the lobster 
is of slow growth, and since the female canies hex- 
eggs for several months, there is some difficulty in 
legulating the catching of these ciustaceans. The 
eggs of the lobster are largely used in the making 
of sauces, and by the capture of ‘beriied hens,’ 
as the females with eggs attached ai-e called, in 
large numbers, the stock of lobsteis has sensibly 
diminished in several localities. The piohibitioia 
of the taking of lobstei*s under the length of eight 
inches does no more than keep immature and 
almost unmarketable sizes out of the maiket. In 
the encouraging of lobster-fishing, the best results 
seem to follow a more sjrstematic collection and 
improved transport. Lobsters can be conveniently 
kept alive to suit conditions of the market, and 
recent operations in this direction show that lobsteis 
can breed freely in captivity if they are kept undei 
perfectly natuial conditions. A store in the sea, of 
the kind indicated, was first started with success 
at Roscoff, in Brittany. Similar operations are now 
carried out in Scotland. As regards money value 
in England and Wales, the ciab is much more 
remunerative than the lobstei*. Both are taken in 
‘ pots ’ or traps, dome-shaped cages with funnel-like 
in-turned openings. Shrimps are caught by push- 
nets, hose-nets, small-meshed trawls, and shanks. 
The hose-net is a cylindrical net, fixed to a stake. 
The ‘shank is like a trawl, with a -wooden base 
instead of a foot-rope. 

Fox salmon, whale, seal, and oyster fisheides, see 
articles under these headings, as well as Pearl 
and Ceylon. See also Preserved Provisions; 
J. L. Jenkins, The Sea Fisheries (1920) ; W. Bad- 
cliffe, Fishing from the Earliest Times ( 1921 ). 

Fisher’s Hill, in the Shenandoah valley, Vir- 
ginia, 30 miles S. of Winchester, is memorable for 
Sheridan’s victory over the Confederate General 
Eax-ly, on 21st September 1864. 

Fishes, a great class of backboned animals, 
i-ising above the lowly veitebrates — Ascidians, 
lancelet, and round-mouths — on the one hand, and 
leading on to the Amphibians on the other. The 
Tunicates or Ascidians ( q. v. ) are indeed numerous, 
but they ax-e mostly degeneiate ; the level attained 
by the "lancelet (Amphioxus, q.v.) is repiesented 
only by a single genus; the lound- mouths or 
Cyclostomata (q.v.) are few in number and parti- 
ally retrogressive, but the fishes have been and are 
successful. In the possession of the characteristic 
vertehi*ate axis and central nervous system, in 
general compactness and co-ordination of struc- 
tui-e, in their external armature of scales, and in 
their great fecundity, fishes have an easy pre- 
eminence over their invertebrate inferiois, w’Txile 
as successfully adapted forms they hold as firm 
ossession of their own special medium as bixds 
0 of thexrs. Their success may be read in 
the immense number of individuals, species, and 
genera, not only now, but in the great jeons of 
the past; in the geological xecord which shows 
how the Cartilaginous Fishes (q.v.) or shark txibe 
have peisisted strongly from Silurian times, or 
how the decadent Ganoid (e.g. sturgeon) order 
is followed by a yet richer predominance of the 
modern Bony Fishes (q.v.); and, furthermore, in 
the wealth of adaptive specialisation which dis- 
tinguishes so many, and which in the case of the 
* double -hreathex-s^ or Dipnoi prophesies, in the 
evolution of lungs, the important transition from 
water to terra firma. 

Literary History . — The history of the study of 
fishes finds its beginning as usual in the work of 
Aristotle (384-322 B. a), who distinguished over a 
hundred jEgean species, is perfectly clear in dis- 
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criniinsLljiiig "tlieni from cotacoaiiib diud invertolii^itos, 
and records a surprising amount of information in 
regard to both their structure and habits. As with 
other departments of natural histoij, so ichthy- 
ology, in spite of its stable foundation, remained 
virtually unprogressive for eighteen centuries. In 
the 16tli century at length Belon began to collect 
both specimens and information; Salviani, the 
physician of three popes, published an illustrated 
work characterised rather by artistic merit and 
popular interest than by scientific value ; while 
Bondelet, as a medical anatomist, ventured further 
into structural details than either of his contem- 
poraries. In the next century the classifying 
genius of Bay and Willughby achieved great pro- 
gress, and the establishment of order was continued 
by Artedi, whose results were edited by his fellow- 
student Linnseus. The labours of the Linn^an 
school were ably continued by Bloch and Lacepede, 
both working during the critical period of the 
French Kevolution. The anatomical investigations 
of Alexander Monro, embodied in a classical folio, 
led on to the gi'eat Histoire Natwrelle des Poissons 
begun by Cuvier, continued by his pupil and colla- 
borateur Valenciennes, and finally left unfinished 
in 1846 at the twenty -second volume. The virtual 
discovery of the Ganoids by Agassiz, their investi- 
gation by Johannes Muller, the separation of the 
Dipnoi, the Cyclostomata, and Amphioxus by the 
same anatomist, and the discovery of Ceratodus, 
described in 1871 by Gunther, were ichthyological 
events of great importance. Within late years, 
apart from the vigorous prosecution of anatomical 
investigation, the study of the development of 
fishes has yielded to such workers as Balfour, 
Parker, and Semper results of fundamental import ; 
our knowledge of fossil forms has been enriched by 
the researches of Traquair and Smith Woodward ; 
the theoretical aspects of structure have been especi- 
ally investigated by Dohrn ; while the high-water 
mark of general ichthyology is represented in the 
British Museum Catalogue of Fishes and other 
works by Gunther. 

General Survey. — After excluding the lancelets 
and the Cyclostomes as survivors of far-removed 
ancestral forms, there remain three sub-classes of 
fishes properly so called — (1) the cartilaginous 
Elasmobrauchs, (2) the Teleostomes, and (3) the 
Dipnoi. Besides these there are some extinct 
divisions of uncertain position, notably the ancient 
Ostracoderms or Hypostomes — e.g. Pteraspis and 
Pterichthys. (1) The Elasmobrauchs stand well 
apart from other fishes. They include sharks and 
dog-fish, skates and rays, some extinct orders, and 
the divergent Holocephali, such as ChimoBra mon- 
sf?'osa, *the king of the herrings,* (2) The Teleos- 
tomes include the archaic Crossopterygii, now 
represented only by two genera. Polyp terus and 
Calamoichthys ; the Chondrostei, such as the 
sturgeon; the Holostei, such as the Bony Pike 
(Lepidosteus) and Amia; and the great host of 
Teleostei, which comprises, for instance, all our 
common food fishes. (3) The Dipnoi or double- 
breathers have only three representative genera, 
widely separated in geographical distribution — 
Ceratodus from Queensland, Protopterus from 
West and tropical Africa, and Lepidosiren from 
the Amazon. The Teleostomes other than Teleos- 
teans are often called Ganoids. 

General Characters. — Like other vertebrates, 
fishes^ posse^ a segmented body, well indicated by 
the disposition of the muscles ; a dorsal nerve cord, 
swollen anteriorly into a brain ; a dorsal axis or 
notochord, more or less completely replaced by a 
genuine backbone; a set of respiratory clefts on 
the pharynx, which here persist and axe associated 
with giUs ; a ventral heart ; and eyes which arise 
for the most part as outgrowths of the brain. But 


their prominent peculiarities are associated with 
the three sets of structures — scales, fins, and gills. 
The scales are usually produced by the inner layer 
of the skin, the dermis, and are covered over by 
the epidei*mis ; the unpaired median fins are always 
supported by skeletal rays, and the paired lateral 
fins or limbs are never in any definite sense fingered ; 
the gills are retained throughout life. Technical 
negative characters are the absence of an allantoic 
bladder and of a true inferior vena cava. 

Structure and Functions. — The most character- 
istic /orm is that of herring, haddock, salmon, and 
the like, an elongated, laterally compressed spindle, 
thinning off like a wedge posteriorly, and obviously 
the result of, or an adaptation to, the mode of 
aquatic progression. But the skates are flattened 
from above downwards, and the bony flat-fish, such 
as plaice, are compressed laterally ; the eels, the 
ribbon-fish ( e.g. Regalecus), the band-fish (Cepola), 
the pipe-fish (Syngnathus), are much elongated; 
while the globe-fish (Tetrodon, Diodon), coffer-fish 
(Ostracion), and sun-fish (Orthagoriscus) are moie 
or less globular. The flat-fish live at the bottom ; 
the elongated forms have a serpentine habit of 
creeping thiough crevices ; the globular forms are 
sluggish, and may float apparently passive in 
the water. Piominent external characteis, to be 
presently noticed in order, are the nostiils and 
eyes, the openings of the gill-cavities, the various 
kinds of scales, the paired and the median fins, the 
lateral sensory lines, the openings of the gut and 
urinogenital organs, the symmetrical or asym- 
metrical shape of the tail. 

The skin has numerous unicellular glands or 
goblet-cells which secrete mucus. Only in the 
Dipnoi and in some poisonous fishes do we find 
multicellular glands as in higher animals. In most 
cases the epidermis is a delicate tiansparent layer. 
The dermis is without muscular elements. Pigment 
cells under nervous control are common in the skin 
— e.g. in plaice, which thereby more or less rapidly 
alter their colour to suit their surroundings. The 
colours of fishes are often resplendent, and usually 
depend on the presence of lipochrome or fatty pig- 
ments, greatly enhanced by structural peculiarities 
and by the presence of a silvery foreground of 
guanin in the epidermic cells (see Pigment). As 
m the ‘gemmeous dragonet,* the males are at the 
breeding season often transfigured in brilliant 
‘wedding* robes. The exoskeletoir varies very 
widely, and so inconstantly that Agassiz* attempt 
to base a classification on the nature of the scales 
has been universally abandoned. Cartilaginous 
fishes are characterised by large or small skin- 
teeth, ‘ dermal denticles * or ‘ placoid scales,’ 
forming the spines of a thornback or the shagreen 
of a shark. They are based in bone, cored with 
dentine, tipped with enamel, and are similar in 
stnrcture and development to the true teeth of the 
mouth. The bone and dentine are formed from the 
cutis or dermis, the enamel from the epidermis. 
Spines occur here and there in other fishes, but 
flat scales predominate. These lie in sacks of the 
dermis, sometimes fuse together into plates, are 
covered with glistening ganoin in the bony pike 
and some other Ganoids, but are soft overlapping 
plates in the common Teleosteans, where they 
are called cycloid or ctenoid, according as the free 
margin is entire or toothed. From the rings of 
growth on the scales and bones and ear-ossicles, 
the age of the fish can often be read with reliable 
accuracy. 

Skeleton. — The oldest vertebrate skeletons weie 
cartilaginous, and the greater part of every indi- 
vidual framework has to recapitulate this stage. 
Very early, however, and at first in scales and teeth, 
bone was developed ; but many of the older types 
of fishes are only slightly or very partially beyond 



EISHES 


681 


the cartilaginous level. As in all other vertebrates, 
the longitudinal axis begins as a rod of cells on the 
dorsal wall of the gut. This notochord, itself 
of endodermic origin, becomes surrounded by a 
mesodermic sheath, and when a genuine vertebral 
column is established it is always by the predomin- 
ance of the sheath over the enclosea rod. In some 
Elasmobranchs, in gristly Ganoids, such as the stur- 
geon, and in Dipnoi, the notochord with its sheath 
ersists undivided ; while in other fishes vertebral 
odies, bony or otherwise, are established. The 
typical fish vertebra is concave at both ends, and 
every two adjacent vertebrae thus enclose a wide 
space in which the remains of the notochord pei-sist. 


The bony pike ( Lepidosteus ), one of the bony 
Ganoids, stands alone in having vertebrae hollow 
behind but convex in front. The dorsal axis pro- 
tects the spinal cord, which lies above, by forming 
a continuous tunnel, or by a succession of ‘nem’au 
arches.^ In the tail region ‘haemal processes’ 
similarly surround the hlood- vessels, and the exter- 
nal ends of neural and haemal arches may come to 
be associated with dorsal and anal unpaired fins. 
The tail-end of the axis is usually bent upwards, 
but is straight in Dipnoi and a few others, and is 
surrounded by a special bony sheath in many Tele- 
osteans. Thus, we have an asymmetrical tail in 
Elasmobranchs and some Ganoids, a perfectly sym- 
metrical tail in Dipnoi, and a superficially symmetri- 
cal tail in most Teleosteans, and in some Ganoids, 
where the way in which the rays are disposed dis- 
guises the real upturning of the axis. When the 
notochord remains undivided the ribs are cartila- 
ginous, and in all fishes they are very simple. 

To understand the skull it is necessary to recog- 
nise its triple origin ; ( 1 ) The brain is at first en- 
closed in a cartilaginous box, with which the gristly 
capsules surrounding nose and ear become at an 
earl^jT stage intimately associated. This chondro- 
cranium or gristly hrain-box is a truly axial portion 
of the skull, corresponding to a comparatively large 
number of segments (see Skull). It is always 
well developed, and remains entirely unossified in 
Elasmobranchs alone, being in other fishes more or 
less modified into bones. (2) But, in the second 
place, what are called skin bones have to he taken 
into account. These dermal ossifications, ‘mem- 
brane,’ or, better, ‘investing-bones,’ probably had 
their historic ori^ in the fusion of bony scales. 
They are greatly developed in bony Ganoids and in 
Teleosteans, and more or less cover the chondro- 
cranium on its roof, floor, and sides. (3) Lastly, 
there depend from the skull a series of arches, of 
which the posterior form supports for the gills, 
while the anterior form at least the groundwork 
of the jaws, and may enter into yet more intimate 
union with the main body of the skull. 

Limbs , — The paired fins of fishes are in origin 
strictly comparable with the arms and legs of higher 
vertebrates, but their component parts are too 
simple to be very definitely compared with those of 


fingered or toed appendages, such as occur for the 
first time in amphibians. A typical fin consists of 
a basal piece, or of several, associated internally 
with a pectoral, and less constantly with a pelvic, 
girdle. From the base a large number or lays 
radiate outwards. A most interesting type, from 
which some have attempted directly to derive 
the ‘ dactyls ’ of higher forms, is exhibited by the 
Dipnoi, in which a main axis inns down the 
limb (see Ceratodus). It seems most prob- 
able that the paired fins are concentrations or 
remnants of a continuous lateral fin extending 
along each side of the body. Among the many 
modifications may be noted the enormous pec- 
toral fins of skates, the anterior 
osition of the pelvic fins in many 
ony fishes, and the transformation 
of the pelvics into an adhesive disc 
in the Lumpsuckei. As to their 
use, it must be remembered that 
the chief organ of locomotion is 
the tail, and that the paired fins 
serve to raise and depiess the fish 
in the water, or to some extent act 
as rudders. In a few cases, as in the 
climbing perch, they are utilised 
as scrambling appendages. The 
pectoral ^rdle which supports the 
lore-limb is cartilaginous in Elasmo- 
branchs, Dipnoi, and some Ganoids, 
but is elsewhere ossified. Coracoid 
and scapular portions are distinguishable, while in 
Ganoids and Teleosteans there is a special develop- 
ment of investing bones. The pelvic girdle is a well- 
developed hoop in Elasmobranchs, while in Ganoids 
and Teleosteans, with one or two trifling excep- 
tions, it is absent. The unpaired fins are derived 
from a continuous fringe seen in the embryo 
(see fig. 2), and this state occasionally persists. 
Usually, however, there are several doisals and 
anals, and the great locomotor fin of the tail. 
Sometimes spine-like and all of one piece, some- 



Fig. 2. — The Origin of Fins : 

A, stiowing the undifferentiated embryonic and probably primi- 
tive state, with contmuons median and lateral fins. B, 
showing ijie two dorsals, the caudal and anal unpaired fins, 
and the pectoral and pelvic paired fins. (After Wiedersheim 
and Parker.) 

times soft and jointed, they afford valuable aids 
in classification. 

Muscular System,— great muscles of the 
trunk and tail, which do the work of locomotion, 
retain a segmented anungement (as can be veiy 
plainly seen even on a boiled fish ) ; and the segments 
or myotomes are separated by septa of fibrous con- 
nective tissue. Kemarkable modifications of mus- 
cular tissue and nerve-endings form most of the 
electric organs. See Electric Fishes. 

Nervous System , — The brain and spinal cord are 
smaller in relation to the body than in other 
vertebrates. The growing skull outruns what it 
encloses, and the adult brain thus lies in a relatively 
large cranial cavity. All the usual divisions of 
the brain are developed, and in adult life lie 
virtually in one plane. Ten nerves from the brain, 
a large number from the spinal cord, and a sym- 



1.— Skeleton of the Perch (after Gunther). 
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pathetic system exhibit their usual relations. See 
Brain. 

Sense Organs . — In most fishes a diffuse sensory 
system is located in the skin. Nerve endings of 
various kinds occur here and there ovei the surface, 
projecting superficially, arranged in definite lines, 
lodged in pits, or associated with a peculiar system 
of canals filled with mucus. The sensory structures 
thus variously arranged are distinguished as * nerve 
eminences ’ and as ' end buds.’ The former are very 
familiar in the lateral lines, one of which runs dovrn ’ 
each side of most bony fishes, and in the mucous 
canals which branch so abundantly on skates. The | 
‘end buds’ hardly occur in Elasmobranchs, but 
are abundant in Teleosteans, especially about the j 
head. Near the mouth of the sturgeon, the cod, 
and other forms are tactile ‘ barbules.’ Important 
too, though unfamiliar, are the ‘eye-like,’ ‘pearl- i 
like,’ and ‘phosphorescent’ organs on the skin of | 
deep-sea fishes. 

The nose sacs lie ventrally in Elasmobranchs, 
in sonre of which— e.g. skates— they are connected 
with the corners of the mouth in a sort of hare- 
lip fashion. In Ganoids and Teleosteans the 
nasal sacs lie dorsally in front of the eyes. In 
many cases each nostril has two openings, and in 
Dipnoi one of these is within the mouth. 

The eyes (see Eye) are usually large, but are 
destitute of glands and lids. In' fishes living in 
darkness, whether in caves, mud, or the de^ sea, 
the eyes may be rudimentary (see Blind Fish). 
The final position of both eyes on one side is a 
remarkable peculiarity of bony Flat-fishes (q.v.). 

As in higher forms, the ear begins as an inturning 
of the skin, and a canal opening to the exterior in 
many Elasmobranchs persists as a remnant of this. 
From che comparatively superficial position of the 
ear, the waves of sound have not to penetrate so 
deeply as in higher vertebrates. The ear is largely 
a balancing or equilibrating organ, but it has been 
proved experimentally that fishes become aware of 
vibrations in the water by their ears, as also by 
their lateral line and skin. Inside the ear are the 
usual otolithic accumulations, sometimes soft, some- 
times stone-like. In many Teleosteans, as may be 
conveniently seen in cod or haddock, one of the 
otoliths is strikingly large. 

Intelligence and Emotions , — Fishes are not usu- 
ally credited with many emotions or with much 
intelligence, but their natural life has not yet been 
sufficiently studied to admit of a fair verdict. As 
it is, anglers know how they become wary and 
cunning, and keepers of aquaria have recorded 
many instances of the commoner emotions and of 
fair intelligence. According to Romanes, their 
emotions approach those of ants or of children four 
months old, except that no evidence of genuine 
sympathy is forthcoming. ‘ Fear and pugnacity are 
too apparent in fish to require special proof. The 
social or gregarious feelings are strongly shown 
by the numberless species which swim in shoals, 
the sexual feelings are proved by courtships, and 
the parental by those species which build nests 
and guard their young. ^ The stickleback woos 
his mate with undisguised passion and amusing 
coquetry, and guards the nest and eggs with jealous 
care. The Chinese butterfly -fish or Macropod, 
besides making an ingenious frothy nest of air and 
mucus, lifts the eggs into it by enveloping them in 
a cloud of bubbles. Tamed fislies have been known 
to become familiar with their keepers, and to 
answer to certain sounds. In natural life, the 
angliug of the filling -frog, the spitting of the 
archer-fish, the leaping of salmon and their careful 
selection of spawning grounds, the memory for 
localities which some are said to exhibit, all indi- 
cate that intelligence is not asleep in the fish’s 
brain. 


Alimentary System and Food . — The gut of fishes 
exhibits the usual vertebrate characteristics ; but 
the distinctions of the several regions aie often 
less marked than in higher forms. The mouth has 
no salivaiy glands, hut, except in sturgeons, some 
Lophobrancbs, and a few more, it has well-developed 
teeth on various hones. These mainly consist of 
ivory or dentine, tipped with enamel, and vary 
greatly in size, form, and mode of attachment. In 
caitilaginqus fishes they rise out of a fibrous mem- 
brane which grows over the jaw as the outer 
teeth are worn away ; in tlie angler (Lophius) and 
some other Teleosteans they bend backwards, and 
oppose the egress of struggling prey ; in bony 
Ganoids and in Teleostei they occur on branchial 
arches ( pharyngeal teeth ), as well as on the usual 
hones of the skull. The mouth is ventral in 
Elasmobranchs, but in other cases is terminal, or 
occasionally upturned. The pharynx opens to 
the exterior by the respiratory gill-slits ; gullet, 
stomach, intestine, liver, and gall-bladder have 
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Fig. 3. — ^Internal Anatomy of the Carp, showing the muscle 
segments where the skin has been removed : 
a, gills ; &, heart; c, liver ; d, swim-bladder; e, intestine ; 

/, ureters. 

their usual relations ; in Ganoids and most Teleos- 
teans a lai ge number of * pyloric ceeca ’ are given 
off at* the beginning of the intestine; the pancreas 
is often diffuse or absent in Teleosteans ; except 
in the last-named order, hut especially in Elasmo- 
branchs, there is a spiral ridge running down the 
large intestine, greatly increasing its internal 
surface. In Elasmobranchs and Dipnoi the gut 
ends in a cloaca or common chamber, into which 
the urinogenital ducts also open. In other fishes 
the anus lies in front of and separate from the 
other aperture or apertures. 

The food of fishes is very diverse, from minute 
Protozoa to whales ; they are carnivorous, vegeta- 
rian, or virtually omnivorous. Worms, crustaceans, 
insects, and molluscs and other fishes are important 
items in the carnivorous diet, in which they are 
usually voracious and often anything hut dis- 
criminating. Some swallow mud for its living or 
decomposing contents ; others, again, feed on sea 
and fresh -water weeds. The food is usually 
swallowed whole, though some sharks tear their 
prey into available pieces- Not a few forms 
manage to swallow other fishes out of all proportion 
to their own size, and in museums may be seen 
specimens which have managed to get outside 
victims even larger than themselves 1 It has been 
shown experimentally that fishes are attracted to 
their food in various ways — ^hy sight, or by odours, 
or by chemical stimuli in the water. 

Circulation . — In all fishes, except the Dipnoi, 
the heart receives impure blood only. This is 
driven by the muscular chamber or ventricle to the 
gills, whence being purified it is collected into the 
dorsal aorta which gives off arteries to all parts of 
the body except the head, which receives a diiect 
supply from the most anterior of the vessels return- 
ing from the gills. Fi*om the body anterior and 
osterior veins convey the impure blood into the 
eart, into the so-called sinus venosus, or porch 
to the auricle. Though the direct work of the 
heart is solely to drive impure blood to the gills, 
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it need hardly he pointed out that, a& the chief 
oiigin of the "alterations of pressure which deter- 
mine the circulation, the heart has its usual, 
though obviously indirect, systemic significance. 
Except in the bony fishes, the ventricle is pro- 
longed into a contractile^ tube known as the conus 
artenosvs ; but, except in the Dipnoi, the heart is 
accurately described as two - chambered. Venous 
blood from the posteiior region passes thiough 
the kidneys, forming a renal -portal system, as j 
in amphibians and most reptiles, and there is the 
usual hepatic-portal system wherein vessels from I 
the intestine pass into the liver. The hepatic | 
veins leading from the liver enter the heart | 
independently of the other posterior veins, and 
thus there is no strict infcHor vena cava. In the 
Dipnoi the circulation has been modified with the 
acquisition of lungs. The heart receives ^ure as 
well as impure blood, and the auricle is divided by 
a septum. Fishes have the usual lymph system, 
and the ordinary blood-glands — spleen, thyroid, and 
thymus. 

Respiratory System . — From the phaiynx the 
characteristic vertebrate clefts open to the exterior, 
and admit of a water current in by the mouth, 
down the pharynx, out by the clefts. Between 
the clefts extend the supporting (branchial) arches, 
and these bear the folds or filaments on which the 
blood is exposed — in other words, the gills. In 
the cartilaginous fishes the separate gill-clefts are 
obvious enough externally; in other fishes the 
apertures are protected by a fold or operculum, 
and the partitions which form a series of chambers 
in skate oi shark become more or less reduced. 
Thus, in the haddock there is one external opening 
on each side, and the gill-filaments are borne upon 
aiches which are only attached at their extremities. 
The number of gills or clefts varies considerably • 
there are usually five in Elasmobranchs, four in 
Teleosteans. The primitive fish urobably had a 
larger number of ^11-slits, and Heptauchus still 
survives with seven. In Elasmobranchs and some 
Ganoids the most anterior of the distinct gill-slits 
foims the ‘spiracle,* opening on the top of the 
head, sometimes bearing a rudimentary gill, and 
conesponding to the Eustachian tube in higher 
animals. In young Elasmobranchs the gill-fila- 
ments are prolonged externally through the slits ; 
in the larvfe of Polyp terus and Lepidosiren there 
are true external (ectodermic) guls like those 
of a tadpole; in Pi'otopteius three external gill- 
filaments persist in adult life. In the majority of 
fishes, but not in Elasmobranchs, nor in bony flat- 
fish such as plaice, there is an Air-bladder (q.v.) 
or swim-bladder, which arises almost always as a 
dorsal outgrowth from the gut, and prophesies the 
lung of higher vertebrates. As the name suggests, 
its function is in most cases hydrostatic, raising or 
lowering the fish accoiding to its state of expansion 
or contraction, and it always receives a supply of 
arterial blood. In the ‘double- breathing’ Dipnoi, 
which gulp air at the surface, the swim-bladder 
functions as a genuine lung, and the same is true 
to a less marked extent of a few other fishes. In 
all Ganoids and in the Physostomi section of bony 
fishes the connection between air-bladder and gullet 
remains throughout life an open passage; in the 
other bony fishes (Physoclisti) the connection is a 
solid cord or is altogether obliterated. The sac 
extends along the back under the vertebral column, 
and is exceptionally (e,g. Polypterus) double like 
lungs ; in four families of Teleostei it is connected 
anteriorly with the ear by a chain of bones, ‘by 
means of which its relative fullness can be appre- 
ciated by the fish.* Some bony fishes — e.g. climb- 
ing perch and certain Siluroids — have curious acces- 
sory respiratory organs, and are able to remain for 
some time out of the water; and here also may 


be noted the dilatable sac which opens into the 
ventral side of the pharynx in some box or globe 
fishes— e.g. Diodon. See Gills. 

Excretory System . — To the zoologist the kidneys 
of fishes aie of gieat interest, because it has been 
possible through the study of their development to 
reach an appioximate elucidation of the ‘homo- 
logies* or real resemblances in the different parts of 
the urinogenital system throughout the vertebrate 
series. Only two general sentences aie here per- 
missible. At an early stage a segmen tally arranged 
series of ciliated excretory tubules, or nephridia, 
make their appearance; they ar-e strictly com- 
parable to the excretory tubes of invertebrates, 
and a ceriain unity is thus demonstrable between 
eaithworm and dog-fish. Of these Irttle tubes some 
form the adult kidney, otlrers the ‘ Wolffian body ’ 
or ‘parovarium,’ while others disappear. But, 
besides the tubules which lie transversely, there is 
on each side a longitudinal duct with which some 
at least of the nephridia become connected ; this 
so-called ‘segmental duct’ is either deiived, as the 
insinking of a skin (ectodermic) groove, or else 
from the external portion of the middle (rneso- 
dermic) layer; on each side it typically becomes 
double, and forms the reproductive ducts foi either 
sex, but the half which is important in the male is 
rudimentary or unimportant in the female, and vice 
versd. 

Reproduction. — The sexes are almost always 
separate, but a male organ or testis ‘ is constantly 
found imbedded in the wall of the ovary in Chiyso- 
phrys and Seiranus (two bony fishes), and the fast 
named fish is said to be self -impregnating. * As in 
most other vertebrates, occasional hermaphroditism 
occurs as an abnormality — e.g. in mackerel and 
herring. The males of bony fishes are usually 
smaller than their mates, and sometimes very 
markedly so ; in many cases, especially at the 
breeding season, they are further distinguished 
from the females by bright colouring. Thus, the 
male ‘gemmeous dragonet* {Calliony7mis lyt'a) is 
so flushed with brilliant colour that it was regarded 
by Linnaeus as quite distinct fiom the ‘ sordid,’ dingj^ 
female. The male sea-scorpion {Coitus scorptus), 
usually ill-favoured, becomes gorgeously adorned 
during the spawning season, and the same is true 
of a great many forms. In Elasmobianchs the 
males are distinguished by the possession of copula- 
tory organs or ‘claspers.* As the males often fight 
with their rivals, special adaptations have come to 
be associated with this habit ; of these the hooked 
lower jaw of the male salmon, so suitable for but- 
ting, is perhaps the most familiar instance. In 
many marine fishes the females appear to be in a 
very large majority. There are frequently other 
differences between the sexes, especially as re- 
gards the unpaired fins, and Darwin albO quotes 
some cases (especially Ophidium) where it seems 
that the males, and the males only, have the 
power of producing sounds. See Sex, Sexual 
Selection. The ovaries and testes are almost 
always paired organs, which become large and con- 
spicuous in the reproductive season. In all Teleos- 
teans save one, and in the bony pike ( Lepidosteus ), 
there are ducts continuous with the ovaries ; in 
other fishes the eggs burst into the body-cavity, and 
are subsequently pressed into the ducts. The male 
elements usually pass more or less directly into 
ducts. In most Elasmobranchs, in Ganoids, Dipnoi, 
and a few Teleosteans, there are two openings or 
‘abdominal pores* from the body-cavity to the 
exterior. 

Most fishes are oviparous, laying the eggs as 
such, and that usually in great numbers. They 
are extruded on the bottom — e.g, among gravel — 
or in many, cases are discharged broadcast in the 
water. A"few fishes, such as sturgeon and salmon, 
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ascend rivers for spawning purposes ; while others, 
like the eel, descend to the sea. The female salmon 
is careful in the choice of a spawning ground, and 
in ploughing a gioove for the eggs among the gravel 
is said to avoid areas which have been alieady 
occupied by her forerunners. In regard to tiout, 
it has been observed that the absence of a suitable 
bottom may lead to letention of the ova, to con- 
sequent disease in the oigan, and to an infeiior 
blood the next season. The eggs of oviparous 
Elasmobranchs are surrounded by a horny case, the 
so-called mermaid’s purse, so often found empty on 
the beach. This sheath is a product of the middle 
portion of the oviduct, and often has tendril-like 
prolongations at the corners, which twine them- 
selves automaticalljr round seaweed, where the 
embryos are rocked till the time of hatching. Most 
sharks and a few Teleosteans biing forth their 
young alive. In the viviparous Teleosteans the 
eggs develop in the ovary or in the oviduct; in 
the sharks, in the oviduct. Two of the viviparous 
sharks {Mustehis Icevis and Carcharias glaucus) 
are of peculiar interest in the establishment of 
a vascular placenta-like union between the yolk- 
sac and the wall of the oviduct, an arrangement 
which has also been noticed in a couple of lizards. 
In the Teleostean Anableps the yolk-sac has villi 
which protrude into a dilated ovarian chamber 
and absorb nutritive material. As to fertilisation, 
the usual process is that the male deposits the 
sperraaiozoa or the milt upon the laid eggs or 
spawn, but it is evident that feitilisation must be 
internal when the forms are viviparous or when 
the eggs are enveloped in a firm sheath. 

As an interesting illustration of inter-relations, 
we may note that the young of the bitterling 
{Ehodeus awmrus) live for a time within the gUI- 
cavities of fresh-water mussels — which has its 
stiiking counterpart in the fact that the larvae of 
the fresh-water mussel are temporarily parasitic on 
fresh- water fishes like stickleback and minnow. 

Parental Care is but rarely exhibited by fishes, 
and then usually on the pait of the males. Love 
for offspring usually varies inversely with their 
number, and those of fishes are legion ; nor would 
young fish benefit much by any care, except an 
impossible providence which would prevent their 
being swallowed. Apart from numerous viviparous 
forms, the female of a Siluroid genus (Aspredo) 
carries the ova on her belly till they are hatched, 
just as the Surinam toad bears her progeny on her 
back ; and in Solenostoma a pouch for the eggs is 
formed by the ventral fins and skin. The male 
stickleback ( Gastrosteus ) makes a nest of grass- 
stems and water weeds, weaves it round with 



Fig. 4. 

The male of a Pipe-fish {Syngnathus acus), with pouch 
beneath the tail for carrying the eggs (after Gunther) 


mucous threads (which seem to be almost patho- 
logical products of the kidneys compressed by the 
enlarged male organs), and jealously guards the 
eggs laid by his mate. The same is said to be true 
of a species of Chromis from the Sea of Galilee; 
and more or less elaborate nests are formed by the 
males in the genera Cottus, Cyclopterus, Anten- 
narius, Ophiocephalus, and Callichthys. ‘ The male 
of some species of Arius csarries the ova,about with 
him in his capacious pharynx,’ while in the pipe- 


fishes and sea-hoises various abdominal brood 
pouches aie developed. 

Development, — The fish egg is a small thing, ex- 
cept in the cartilaginous fishes, where it is veiy 
large, and enclosed in the characteristic keiatin 
case. In other fishes there are only the usual egg- 
sheaths, such as the zona radiata, with one aper- 
ture or more for the entrance of the spermatozoon. 
Fertilisation usually takes place in the water, 
much less frequently within the female. Since 
the old experiments of Jacobi (1757-63), artificial 
mingling of the sperms and eggs has often been 
resorted to, both in the embryological laboratoiy 
and in the practical work of stocking rivers (see 
Pisciculture ). In the egg the yolk usually bears 
a large proportion to the strictly formative material, 
and the division with which development begins is 
partial in all known cases except the sturgeon and 
the bony pike. Development is, in most cases, a 



Fig. 5. — Young bony Fish, with dependent yolk-sac still 
unabsorbed. 

rapid piocess, and the newly hatched forms bear 
the stul incompletely absoibed yolk-sac dependent 
from their vential surface. The larval foims aie 
often unlike the parents, for instance, in the posses- 
sion of external gill-filaments in Elasmobranchs, 
&c., or in minor features connected with mouth, 
fins, and armature. The most striking change is 
that which happens to young, bony Flat-fish 
(q.v.). See EMBRYOLOGY, and such articles as 
Salmon. 

Delation to Environment. — In many fishes the 
limit of growth is less definite and less lapidly 
attained than is usual among higher veitebiates. 
In favourable circumstances individuals will go on 
growing, and may far outstrip the average of the 
species, while, on the other hand, a confined habitat 
and restricted food-supply may reduce the size. 

‘ The young of coast-fishes, when driven out to sea, 
where they find a much smaller supply of food, 
remain in an undeveloped condition, assuming a 
hydropic appearance.’ Besides affecting the size, 
the natuie of the suiroundings and the nutri- 
tive supply influence both form and colour. It is 
a well-known fact that the same species of trout 

E resents a variable appearance, accoiding to the 
abitat of the individual. It rarely happens among 
fishes that the pigment wholly disappears, but it 
is not uncommon for an ‘incipient albinism’ to 
be produced by a change of the contents of the 
pigment-cells into yellow, a variation most familiar 
in the gold-fish, but occurring in not a few. Very 
different, and of more importance in the life of the 
fish, is the power which some possess of sympa- 
thetic change of colour. Thus, in the plaice the 
colour of the environment influences the eye, a 
nervous impulse determining the contraction or 
expansion of the pigment-ceus passes to the skin, 
and the animal is adapted to the colour of the 
ground on which it rests. Few general statements 
can be made as to the sensitiveness of fishes to 
changes in the medium. Pelagic fish are very 
susceptible ; but other marine forms — e.g. flounders 
— thrive well in fresh water. ‘ A shark lives in Lake 
Nicaragua; a goby, blenny, and Atherina in the 
lakes of north Italy.’ The passage of a fresh- water 
fish to the sea is very rare. Many fishes can enduie 
prolonged fasting and also lowered temperature. 
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but in both these lespects maiine foims are fai 
excelled by those inhabiting fresh water. Low 
tempeiature causes some fishes to pass into a torpid 
state of ‘Latent Life ’ (q.v.), or Hibernation (q.v.), 
while in the dry season of tropical countiies other 
foims (e.g. Siluroids and Protopterus) encyst them- 
selves in the mud, where they may remain like 
living mummies for prolonged periods. See also 
Blind Fish. 

Some small fishes live^ in amicable paitnership 
with other animals— e.g. inside large sea-anemones 
(see Commensalism). The genus Fierasfer seems 
in a fair way to become parasitic, since the mem- 
bers find more or less permanent lodging within 



Fig 6. — Fierasfers entering and leaving Holothurians. 

(Prom the atlas of the Naples Aquarium.) 

sea-cucumbers, medusae, and other animals, feed- 
ing, however, not upon their hosts, but upon the 
minute animals which they contain. Fishes them- 
selves are infested by numerous internal and exter- 
nal parasites . Crustaceans, or Fish-lice ( q. v. ), occur 
in great abundance on shin and ^lls, especially 
on sluggish or on sickly forms, various flukes 
are also found externally, and a large number of 
Cestodes in tapeworm or bladderworm stages live 
in the viscera. The pike and burbot are hosts 
of the immature stages of the formidable Bothiio- 
cephalus; the stickleback often bears the young 
of the fresh -water mussel; a peculiar hydioid 
(Polypodium) is parasitic on the eggs of the 
stuigeon ; and so on through a long series (see 
Paeasitxc Animals). 

Distribution in Space . — Most fishes live either 
exclusively in the sea or exclusively in fresh water, 
but some pass for spawning purposes from the one 
to the other, and not a few thrive with appaient 
indifference in either or in a brackish medium. 
The marine forms enjoy a wider distribution over 
the globe, but the inhabitants of fresh water also 
spread by circuitous swimming, by changes in the 
river systems, and even by short overland marches, 
or by having their ova carried on the feet of water- 
birds. Both marine and fresh-water forms occur 
in Polar regions. Gunther describes about forty 
species from the icy waters at or beyond the 1500 
fathom line ; and fishes are still present in Alpine 
lakes about the level of perpetual snow, up, indeed, 
to a level of 15,000 feet or more. Of genuine fresh- 
water fishes about 2300 species are recorded, of which 
four are Dipnoi, thirty-two Ganoids, and the rest 
Teleosteans, with a marked predominance of carps 
or Cyprinidse, and Siluroids or cat -fishes. The 
marine forms are usually distinguished as shore, 
pelagic, and deep-sea fishes. The shore fishes, in- 
cluding about 3600 species, frequent the coasts, and 
rarely descend below 300 fathoms. The pelagic 
fishes swim and usually spawn in the open sea, aie 
less numerous than the shore forms, and thrive 
especially in the equatorial waters : the cartilagin- 
ous fishes form a large percentage of the pelade 
fauna. The deep-sea nshes include over a hundred 
genera, most of which are Teleosteans. Of these 


forms, monographed by Gunther in his Challenger 
Report, a little moie must be said. 

Deep’sea Fishes were not known with any defi- 
niteness till the Challenger expedition virtually 
discoveied the new zoological world which they 
inhabit. The exploiatioiis of the Talisman and 
the Travailleiir have also contributed important 
lesults to our knowledge of these usually strange - 
looking forms. To understand their peculiarities 
it is necessary to recall the principal factors in 
their enviionment. (a) Sunlight is absent, and so 
often are eyes, which, in the absence of stimulus, 
remain undeveloped. It is interesting to notice 
Gunther*s results. From a depth of from 80 to 200 
fathoms the eyes are larger than usual, to make the 
most of the scanty sun-rays which fade away at 
those depths. Beyond the 200 fathom line ‘ small- 
eyed fishes as well as large-eyed occur, the former 
having their want of vision compensated for by 
tentacular organs of touch, whilst the latter have 
no such accessory organs, and evidently see only 
by the aid of phosphorescence. In the greatest 
depths blind fishes occur, with rudimentary eyes, 
and without special organs of touch. ’ The Phos- 
phorescence (q.v.) is produced by numerous marine 
animals and by the fishes themselves. Many of 
the latter exhibit round, shining, mother-of-pearl- 
coloured bodies, imbedded in the skin, in part 
sensory, in part phosphorescent. (&) The tempera- 
ture of the bottom is low and equable, and a wide 
range of distribution is thus unimpeded, (c) The 
ressure is, of course, enormous at those great 
epths, and, though the fishes feel it as little as 
we do that of the air, it has doubtless been an 



Fig. 7. — deep-sea fish [Chiasmodus niger) which has 
swallowed another fish (seen beneath) bigger than 
itself (after G-unther). 

important factor in determining their structure. 
Bones and muscles are less developed ; the former 
are very light and brittle ; the latter are thin. The 
forcible ascent to diminished pressure, of course, 
produces rupture and other changes, so that it is 
sometimes difficult to infer the natural form of the 
body and texture of the tissues, {d) As sunlight 
is absent, so also are plants. The abyssal fish are 
therefore carnivorous, ‘the most voiaeious feed- 
ing frequently on their own offspring, and the 
toothless kinds being nourished by the animalcules 
which live on the bottom, or which “like a con- 
stant rain” settle down from the upper strata. 
Some of the carnivorous forms show evidence of 
great rapacity, and not a few are characterised by 
wide gape and dilatable stomach, able to ‘ receive 
a fish twice or thiice the bulk of the destroyed ' 
The skin in many deep-sea fishes is marked by au 
extraordinary development of the mucus-secreting 
system, and this exuded layer has been observed 
to be pliosphoiescent in some fresh specimens. 
The colouring is simple, most of the forms being 
either black or silvery. The absence of light and 
the sluggish habit may have something to do with 
this peculiarity, (e) Lastly, the perfect calm of 
the abyssal water must be remembered, and associ- 
ated with the tendency many of the fishes have to 
develop long, delicate filaments on fins or tail. As 
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to the maximum depth at which fishes certainly 
occur, Bathyophis ferox was di edged from 2750 
fathoms. 

History of Fishes . — The earliest fish remains 
occur in' the Upper Siluiian strata, mostly in the 
form of spines, scales, shields, and mere fiagments. 





Fig. 8. —Restoration of Pleumcanthus gaudryi 
(Brongniart). 


Some of these "belong to the archaic order of 
Hypostomes — e.g. Pteraspis — and being without 
jaws or ordinary paired fins, are probably not fishes 
in the strict sense. Others are Elasmobranclis of 
the shark type. In the Devonian and subsequent 
Palaeozoic periods there were numerous carti- 
laginous ‘Ganoids’ and Elasmobranclis and some 
Dipnoi, besides orders which represent lost races, 
having no direct descendants to-day. Thus a 
separate order ( Ichthyotomi ) must be erected for 
a form like Pleuracantlmis which Brongniart dis- 
coveied in the French coal-measures. Ganoids 
with a thoroughly ossified skeleton appear first in 
Jurassic rocks, and about the same time the first 
Teleosteans ( e g. Thrissops and Leptolepis) emerged. 
The bulk of the Dipnoi were Palseozoic, but Cera* 
todies existed in Triassic and Jurassic times^ and 
has persisted until now. Perhaps the most striking 
general fact is the decadence of the ‘ Ganoids ’ and 



Fig. 9. — Ghlamydoselachus amjuineus (Garman), a frilled 
shark, one of the oldest living types of Fishes : 
a, head on larger scale. 


the Dipnoi, while Elasmobranclis have to some 
extent held their own, and the Teleosteans have 
become the dominant race of fishes. 

Economic Interest . — ^Apart from the import of 
fishes in the general economy of nature, their prac- 
tical interest for mankind is centred in the fact 
that so many form part of our food-supply. Their 
importance in this respect is especigblly great in 
Polar regions, where other sources of nutrition are 
scanty. It may be here noticed that many are 
temporarily or constantly poisonous. The poison 
is in the blood and is destroyed by heat in the 
eels; it is constant and in the flesh in Clupea 
'o&nenosa^ various globe-fish, and many others ; it is 
temporal^ and in the roe of spawning pike, burbot, 
<&c. ; while in many cases it is not intrinsic, but due 
to the food on which the fish lives, or to decom- 
position products formed after death. Gills and 
other parts which quickly decompose should always 
be avoided. Some fishes, such as stingrays and 
weavers, readily ^ve wounds with their spines, 
and the mucus oi the body thus inoculated pro- 
duces symptoms of poisoning. In Synanceia, 
Thalassophryne, and other forms there are true 


poison oigans associated with spines, and the 
results of a wound are sometimes fatal. Besideis 
the great nutritive utility of fishes, theie are a 
few minor products of some importance, such as 
cod-liver oil from the liver of Gadoids, isinglass 
from the swim -bladder of sturgeons, <kc., and 
shagreen from the skin of sharks and rays (see 
Pl&OICULTUEE). 

From their position near the base of the verte- 
brate seiies, fishes are the most hopeful subjects for 
the solution of many of the fundamental problems 
of zoology ; in their endless variety of habit they 
afford wide scope to the observant naturalist ; while 
for their grace of movement, beauty or quaiiitness 
of form, and splendour of colouring they nieiit a 
larger share than they have hitherto received of 
artistic attention. 

The whale and the sturgeon, either when tin own 
on shore or when caught near the coast, aie at 
common law the property of the crown, and as 
such are known as Royal Fishes. 

Bibliogeapht.— General; A. Monro, The Structure 
and Physiology of Fishes (Edin. 1785); Cuvier and 
Valenciennes, Histoire des Poissons (22 vols. Pans, 1828- 
49 ) ; Bridge and Boulenger, Cambridge Natural History, 
vol. vii. (1904); Gunther, Introduction to the Study of 
Fishes (Edm. 1880) ; British Museum Catalogue of Fishes 
(1859-70); A. Smith Woodward, Catalogue of Fossil 
Fuhes in the British Museum (3 vols. 1889-95) ; Chal- 
lenger Reports, especially Deep-sea Fishes. British fishes : 
Day (1884), Couch (1862), Yarrell (1841) ; C. Tate Regan, 
Bmtish Fresh -water Fishes (1911). American fishes: 
Bulletin of United States Fish Commission; Jordan and 
Everman, Fishes of North and Middle Ameru^a (1896- 
1900). 

Fish-guano* See Guano. 

Fishguard, till 1918 one of the Pembroke 
boioughs, 14i miles N. of Haveifordwest, has a 
good harbour, whence since 1906 Great Western 
Railway steameis run to Rosslare and Wateifoid 
in Ireland. Pop. 3000. For the French descent heie 
in 1797, see Pembrokeshire and the Diary of 
D. Rowlands (published in 1892). 

Fish-hawk, or Fishing Eagle. See Osprey. 

Fish-hooks. Both in Europe and in America 
fish-hooks have been found, belonging to piehi&toiic 
times, which are made of flint, bone, shell, copper, 



Early Fish-hooks (from Rau’s PrehistoHo Fishing) i 
a, lacustrine fish-hook, made of a boar’s tusk, found at Moossee- 
dorf, Switzerland; 6, bronze lacustnne fish-hook, found at 
Romanshom, Lake Constance ; c, deer-horn fish-hook, found 
m Madison county, New York ; d, shell fish-hook from Santa 
Cruz Island; e, cactus-spme Indian fish-hook from Arizona; 
/, halibut hook, made by the Makali Indians, Cape Flattery, 
from the knots of the hemlock spruce. 

bronze, and, on the latter continent, even of gold. 
The oldest apparatus for catching fish was nob 
a hook, but a ciDss-bar of flint sharpened at both 
ends and attached to a thong. Some of the oldest 


FISHING-FROG 


FISTULA 


687 


piehi&toiic fish-hooks, including a few of bone, bear 
a considerable resemblance to modern English hooks 
in shape and in the form of the barb. Many of the 
rude-looking fish-hooks made by savage races aie 
strong, well made, and ingeniously contrived. The 
shell and bone hooks of the Maoris of New Zealand 
and the natives of the Solomon Islands, as well 
as the bone and iron hooks of the Eskimos, are 
examples of these. Curious fish-hooks of cactus 
spines, made by Indians, have been found in 
Arizona. Ancient Roman fish-hooks disco veied at 
Pompeii exactly lesemble those in use at the present 
day, only they are of bronze instead of steel. But 
almost as much may be said of the piehistoric 
bionze fish-hooks discovered in Scotland, Ireland, 
and at several places on the continent of Em ope. 
Illustiations of a large number of ancient fish hooks 
are given in a volume on Prehistoric Fishing in 
Europe and North America, by C. Rau, published 
by the Smithsonian Institution. See also W. Rad- 
cliffe, Fishing from the Earliest Tunes ( 1921 ). 

In England fish-hooks are chiefly manufactured 
at Redditch in \yorcestershire. The best of these 
are still made by hand, and the following is an out- 
line of the stages in the process. ( 1 ) Soft cast-steel 
wire is cut by shears to the length required for a 
given size of hook. (2) A number of these cut 
wires are placed on a plain suiface against an 
upright, and then by means of a strong knife the 
beaids or barbs are formed. (3) The points aie 
next put on by carefully filing the wiies, each being i 
pointed almost in an instant. (4) By means of a 
mould mounted in a wooden handle tjhe wires are 
bent or turned to the proper shape. (5) The ends 
of the shanks aije now ringed, flatted, or marked 
by an ingenious machine or hammer. ( 6 ) At this 
stage the hooks are hardened; i.e. they are 
placed in a furnace and brought to a certain heat, 
which varies with the kind of hook, and then 
plunged into a vat of oil. (7) They are next 
tempeied by placing them, mixed with emeiy sand, 
in a pot over a chaicoal fire. There they are kept 
in constant motion till they aie sufficiently tem- 
pered. (8) Scouring is effected by placing the 
hooks with water in barrels and keeping these in 
motion for one or two days, to lemove all scale. 
(9) Polishing is done by placing the hooks in an 
oblong bag with emery and lapidly shaking them. 
Sometimes the polishing is done in ban els moving 
round at an angle of 45®. Fish-hooks are now, 
however, chiefly made by raachineiy which performs 
most of the above operations automatically. See 
Angling. 

Fishing-frog^* See Angler. 

Fishkill Landing* See Beacon. 

Fish-louse^ a name widely applied to any of 
the Copepod crustaceans which occur as external 
parasites Doth on fresh- water and marine fishes. 
Some have also been found on amphibians. As 
they live on the juices of their hosts, they un- 
doubtedly do damage, and the fishes on which they 
are abundant are often sickly. They may occur on 
the skin itself, but are even more comrnon about 
the gills. To the zoologist they have a special 
interest on account of the degeneration which they 
often exhibit, when contrasted with their free-living 
relatives or even with their own young stages. 
They are often curiously misshapen, and swoUen 
out with abundant feeding ; the males are some- 
times free and the females alone parasitic, or the 
males may be pigmies borne on their mates. In 
other cases the females become truly parasitic only 
after sexual union, when about to bear eggs, and 
the habit of parasitism has doubtless been acquired 
in some instances for the safety and convenience of 
the mothers. Some (e.g. Penella) pass from being 
external hangers-on to become true internal para- 


sites. The following are examples of common ‘ fisJi- 
lice’ and of the hosts which they infest : Chondracan- 
thus comiitm, on flat-fish (frequent ) ; Caliqus rapaoc^ 
dog-fish, gurnard, lumpsucker, dab, 
whiting, &c. (frequent); Ergasdus 
sieholdu, carp, pike, &c. (frequent); 

DichelesUuin stuHonis, sturgeon (on 
gills) ; Lernceotera cyprinacea, carp, 

A:c. (boring in flesh) ; Lemma 
hranchiahSf flounder, &c. ( on gills ) ; 

Penella sagitta, fishing-fiog (in 
flesh); Aehtheres perearum, perch, 

&c. (on gills) ; Leinceopoda elon~ 
gata, dog-fish (on eyes) ; Anchor ella 
uncinata, cod species (on tins and 
gills); ArguZus fohaceus, carp, 
perch, pike, stickleback, trout, Ac. 

(frequent). The above are all 
Copepods — i.e. low down in the 
crustacean series ; but parasitic 
Ciiiipedes (q.v.) occur in the skin ^ 

of whales and fishes, and on other t a 

cmstaceaais; a little family 
Amphipods (Cyamida?) also infest ^mWia^ed. 
cetaceans; among Isopods, many 
Cymothoidm live on the skin ana gills of fishes, 
while Bopyridse and Entoniscidre frequent other 
crustaceans. See Crustacea, Parasitic Ani- 
mals. 



Fish-skin Disease. See Ichthyosis. 

Fiske^ John, born 30 tu March 1842 at Hart- 
ford, Conn., studied at Harvard, where in 1869 he 
began as a positivist to lecture on philosophy, 
and in 1872-79 was under- lib raiian. He was 
widely known as a lecturer. Among his works 
are Tobacco and Alcohol (1868), Myths and Myth- 
makers (1872), Outlines of Cosmic Philosophy (2 
vols. 1874), Darwinism (1879), The Beginnings of 
New England (1889), Theodore Parker (1889), 
The American Bevolution (1891), The Discovery of 
America (1892), Old Virginia and her Neighbours 
(1897), Through Nature to Cod (1899), A Century 
of Science ( 1900). He died 4th Julv 1901. See his 
Life and Letters by J. S. Clark (1920). 

I Fissirostres, Cuvier’s name for wide-gaping, 
insect- eating goatsuckers, swifts, and swallows. 

FiStnla^ an abscess contracted to a narrow, hard, 
open passage in communication with, or in the 
immediate neighbourhood of, one of the mucous 
canals, lined by a kind of false membrane, giving 
I rise to a thin discharge. There is salivary fistula, 
urinary fistula, &c. ; but the most common and 
troublesome kind of all is the fistula in ano, in the 
lower bowel (see Anus, Rectum). The term is 
also applied to unnatural communications between 
two adjacent mucous canals (e.g. vesico- vaginal 
fistula), or between one of these and the external 
surface (e.g. gastric fistula, f cecal fistula), indepen- 
dently of their size and shape. The treatment of 
fistula should only be entrusted to experienced 
surgeons. 

For tbe cure of salivary or urinary fistula all 
that is generally necessary is to restore the patency 
of the natural ducts, which is done by passing 
instruments along them. Should a fistula, how- 
ever, be situated where it is surrounded by mus- 
xcular fibres, as at the orifice of the lower bowel, it 
is necessary to divide these, so as to leave the part 
at rest while nature repairs it. During the process 
of healing care must be taken that the wound 
closes from the bottom, otherwise the cut surfaces 
are apt to reunite, leaving the fistula unimproved. 
This may be secured either by stufiBng the wound 
with Hnt, or by daily passing a prol5 or a finger 
along it to break down any adhesions that may 
have formed. Stimulant applications are also 
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sometimes necessary to promote the healing pro- 

At times, however, fistnlse require more elaborate 
treatment, and are extremely difficult to close, 
especially those which result from loss of tissue 
between two adjacent mucous canals ; fortunately, 
however, modem surgery is able to remedy these 
also. It is necessaiy to make the ed^es of the orifice 
once more raw, and to biing them m contact, but 
formerly the wound used rarely to unite, as the 
stitches produced such an amount of imtation. 
Now, however, by the use of silver- wire, or catgut, 
and by scrapulous attention to cleanliness, the 
parts can be kept together long enough to insuie 
union ; and thus, by the ingenuity of American 
surgeons, especially the late Marion Sims of New 
York, and others in Britain, certain diseases 
of women, aiising from protracted labours, and 
formerly rendering the unfortunate subjects of 
them miserable and unfitted for any of the duties 
of life, may be now remedied by a skilfully per- 
formed operation. 

Fistularias Fistularidaa. See Flute 
Mouths. 

Fistulina, a genus of Hymenomycete fungi 
allied to Boletus (q.v.), family Polyporei; the 
under suiface {hynienium) at first covered with 
minute warts, which ultimately form separate 
tubes. F, hepatica is common in Britain and 
throughout Europe on old oak, walnut, and chest- 
nut trees it occurs also on ash and beech. It is 
semicircular, of veiy legular outline, with a lateral 

stem, or none ; 
its colour red ; 
its substance 
fibrous and 
fleshy, much 
resembling 
beet-root. 
When old and 
beginning to 
decay, it looks 
like a mass of 
liver. It some- 
times attains a 

f reat size. Mr 
jerkeley men- 
Fistulina hepatica. tions one which 

grew on an 

ash pollard, and weighed nearly thirty pounds. 
This fungus, while young, is much esteemed in 
some parts of Europe as an esculent ; whilst there 
is almost no possibility of confounding it with 
any dangerous fungus. Its taste resembles that 
of the common mushroom, but is rather more acid. 
‘When grilled, it is scarcely to be distinguished 
from broiled meat.’ It furnishes itself mth abund- 
ance of sauce. 

Fitch, John, inventor, was born in what is now 
South Windsor, Connecticut, in 1743, and after a 
short, unhappy, mamed life, and a period of wan- 
dering, settled at Trenton, New Jersey. At the 
outbreak of the revolution he became a gunsmith 
for the American troops, with whom he wintered 
at Valley Forge. He next made surveying and 
trading tours in the West, and after escaping from 
captivity among the Indians returned to Pennsyl- 
vania, where in 1785 he completed his first model of 
a steamboat ; this had wheels at the sides, which 
were replaced in the following year with paddles or 
oars. In the face of discouragement and neglect he 
succeeded in constructing a ve^el, 45 feet long and 
12 feet beam, with an engine of 12-inch cylinder, 
which made a successful tnal-trip on the Delaware, 
ai> Philadelphia, 22d August 1787, Larger vessels 
were built in 1788 and 1790, the latter being run as 
a passenger-boat, at eight miles an hour, to Bur- 


lington (20 miles) throughout the summer. Mis- 
fortune, however, dogged ‘poor John Fitch’s ’ steps; 
his supporters fell away ; and in 1793 he went to 
Fiance to construct a steamboat, only to find his 
pro-ject finstrated by the Revolution there. It is 
said that his plans and specifications weie deposited 
with the American consul at L’ Orient, who for 
several months entrusted them to Robert Fulton 
(q.v.) ; and the latter’s steamboat certainly was in 
1817 declared by a committee of the New York 
legislature to be ‘in substance the invention 
patented by John Fitch in 1791.’ Penniless and 
dejected, Fitch worked his passage back to America, 
where in the summer of 1798 he is said to have 
committed suicide in a tavern at Bardstown, 
Kentucky. 

Fitch1>ur^9 a city^ of Massachusetts, on the 
Nashua River, at the junction of thiee railroads, 
40 miles WNW. of Boston. It has gi anile quarries, 
and manufactuies of rolling-stock, machinery, 
paper, shoes, and tools, besides iron-foundiies. 
Pop. 41,000. 

Fitches* See Vetches. 

Fitchet* See Pole-cat. 

FitS) sudden seizures of disease implying loss of 
consciousness, or any considerable cnange in the 
condition of the mind, but particularly attacks 
of Epilepsy ( q.v. ), and other forms of Convulsions 
(q.v.). 

FitZ (also fiz and filtz) is an old Norman-Fieiich 
word signifying ‘son,’ fiom the filius 
Like the Gaelic Mac, the Iiish 0\ and the oriental 
Bm, it is prefixed to proper names to signify 
descent, as in the Norman names Fitzwilliaiii, 
Fitzwalter, Fitzgerald. A special application of 
it is for natur^ sons of loyalty, as in Fitzroy, 
Fitzjames (see Beewick, Duke of), and Fitz- 
clarence. 

Fitzgeraldf Loed Euwaed, a jjrominent mem- 
ber of the society of United Irishmen, was a 
younger son of the Duke of Leinster, and was 
bom at Carton Castle, near Dublin, October 16, 
1763. After his father’s death he was brought 
up in France, but returned to England in 1779 to 
enter the army. He served with distinction in 
the American war, next sat for Athy in the Irish 
parliament, and w'as drawn to Paris by the resist- 
less spell of the great Revolution. Here he re- 
nounced his nobility, and married Pamela (long 
believed to be a daughter of Madame de Genlis by 
iJgaliU Orleans ; le^ly a daughter of G. de Biixey 
and Mary Sims, bom in Newfoundland). Return- 
ing to Ireland in 1793, he joined the United Iiisli- 
men in 1796, and went to France to aixange for a 
French invasion of Ireland. Soon after his return 
the plot was betrayed to the government, and 
Fitzgerald, after a few days of Mding in Dublin, 
was seized, not without a desperate scuffle, in 
w’hich he received wounds of which he died,, sixteen 
days later, 4th June 1798. See the Lives by Mooie 
(2 vols. 1831), Taylor (1903), and Campbell (1904). 

FitzGerald* Edwaed, was born March 31, 
1809, at Bredfield House, near Woodbridge, in 
Suffolk. His father, John Purcell, took his wife’s 
family name on her father’s death in 1818. In 1816 
the family went to France, and lived for a time at 
St Geraiains, and afterwards at Paris. In 1821 he 
was sent to King Edward VI. ’s School at Bury St 
Edmunds, where James Spedding, W. B. Donne, 
and J. M. Kemble were among bis schoolfellows. 
He went up to Trinity College, Cambridge, in 
October 1826, where Spedding joined him the next 
year, and where he formed fast friendships with 
Thackeray, W. H. Thompson, afterwards Master 
of Trinity, and John Allen, afterwards Archdeacon 
of Salop. He took his degree in January 1830. 
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His father’s family resided at Wherstead Lodge, j 
near Ipswich, from 1825 to 1835, and subsequently I 
at Boulge Hall, near Woodbiidge ; there he lived j 
with them until 1838, when he took up his sgDarate ; 
lesidence in a cottage near the gate of Boulge 
Hall. His life at this time was a quiet round of 
reading and gardening, occasionally broken by 
vLits troni or to friends ; his chief tiiends in the 
neighbourhood were the Rev. G. Crabbe, the son 
of the poet, and vicar of Bredfield, Aichdeacon 
Groome, and Bernard Barton, the Quaker-poet of 
Woodbiidge, whose daughter he afterwards married. 
Every spring he used to make a long visit to 
London to see his friends. There he constantly met 
Donne, Spedding, and Thackeray, and was a fre- 
quent visitor at Carlyle’s house. Lord Tennyson 
and his brother Frederic had been his contem- 
poiaries at college; but it was in London that 
they became intimate ; how fast the friendship was 
is best shown by Lord Tennyson’s dedication of 
Tires Las. In 1853 he left the cottage and settled 
near Woodbridge, and afterwards in the town itself ; 
but in 1874 he removed to Little Grange, a house 
Avliich he had built for himself in the neighbour- 
hood. His great outdoor amusement in these years 
was yachting ; and every summer was spent cruis- 
ing about the Suffolk coast, especially near Lowes- 
toft and Aldboiough, the latter locality being of 
great interest to him as associated with the poems 
of his favouiite, Crabbe. He thoroughly enjoyeci 
the life on his yacht, carrying his books with him, 
and delighting to take his friends for short trips, 
when they might read and talk over well-known pas- 
sages together. He also enjoyed the rough, honest 
ways of the sailors and fishermen ; and he liked to 
collect their peculiar words and phrases. But he 
could not escape ‘ the browner shade ’ which Gibbon i 
aseiibes to the evening of life, and the sea gradually ^ 
lost its charm ; one old sailor died, and another 
giievously disappointed him ; and he at last gave 
up the yacht for his garden, where his favourite 
walk uas called the ‘Quarter-deck.’^ He died sud- 
denlv, June 14, 1883, while paying his annual visit 
CO his friend the Rev. G, Crabbe, the poet’s grand- 
son, at Merton Rectory, Norfolk. One of his great 
cliaracteiistics was steadfastness in friendship ; he 
was slow to form intimacies, but, once riveted, the 
link lasted till death. His outward manner was 
reserved, and he might sometimes seem a little 
wayward or petulant ; but under all this cold 
exteiior there lay a tenderness like Johnson’s, 
and a fine stroke of imagination or a noble deed 
\vould make his voice falter and his eyes fill with 
tears. 

The first forty-two years of his life passed in 
quiet reading and thinking, and it was not till 
1851 that he published anonymously his dialogue 
on youth, Euphranor^ which was followed by 
Polonius in 1852. In the meantime a friend had 
persuaded him to begin Spanish, and this not only 
opened a new world of interest, but revealed to him 
his own powers. He at once took to Calderon’s 
plays, and afterwards to Doji Quixote, and in 1853 
he published a translation of six dramas of the 
former with his name attached ; but he soon with- 
drew it from circulation, and two more were after- 
wards printed privately. About 1853 the same 
friend interested him in Persian. Sa’di’s GuUstdn 
early attracted him by its quaint stories, and in 
1856 he published an anonymous version of J4mi’s 
Saldmd)i and Absdl; and he also wrote, but never 
printed, an abridgment in verse of ’Attdr’s Mantik 
at tair. But the Persian poet who most interested 
him, from the time of his first seeing his works in 
1856 in a MS. in the Bodleian Library, was ’Omar 
Khayydm, the astronomer-poet of the 11th century. 
These poems were then known only by a few 
cun-ent quotations, as they were first printed at 
200 


Paris in 1857 by M. Nicolas ; but FitzGerald at once 
recognised their beauty, and his name and the poet’s 
will probably remain indissolubly linked togetliei. 
Here his genius as a tianslator appears at its 
height. He possessed to an extraoidinary degree 
the power of lepioducing on his reader the eSect 
of the original ; and, though the original ideas aie 
often altered, condensed, and transposed in an 
apparently reckless way, these lawless alterations 
are like Dryden’s, and they all tell. 

See his letters, Ins works, and Ins Letters to Fanny 
Kemhle, ed. Aldis Wright (7 vols. 1889-1901 and 1902-3) ; 
a variorum Omar, ed. P. H. Evans (1915); Life by T. 
Wright (1904) ; monograph by A. C. Benson (1905). 

Fitzherbert, Mes, a Roman Catholic lady, 
born Maria Anne Smythe in 1756, to whom, after 
she had been a second time left a widow, the 
Prince of Wales, afterwards George IV., was 
secretly married in 1785 by an Anglican clergy- 
man. This maiTiaee, contracted without tire 
king’s consent, was or course invalidate under the 
Royal Marriage Act of 1772 ; but the prince carried 
his meanness so far as to persuade Fox to deny 
that there had been a marriage at all, and after- 
^Yalds denied that he had done so. On liis mar- 
riage to the Princess Caroline in 1795 the con- 
nection was bioken off for a time, to be resumed 
with the pope’s consent, and finally broken off' in 
1803. Mrs Fitzherbert, whose conduct in trying 
circumstances has been warmly praised, died at 
Brighton, 29th March 1837. See her Memoirs by 
Langdale (1856), and a Life by Wilkins (1905). 

Fitzroy, the largest river of Western Australia, 
has its sources in the King Leopold Range, and, 
after describing a wide curve to the south, reaches 
the sea at the southern end of King Sound after a 
coiii-se of 300 miles, the lower 100 navigable for 
small boats. It was discovered by Stokes in 
1S38. — For the Queensland Fitzroy, see Rock- 
hampton. Fitzioy is also the name of a north- 
eastern suburb of Melbourne. 

Fitzroy, Robert, admiral and meteorologist, 
a grandson of the third Duke of Grafton, was 
born at Amp ton Hall, near Bury St Edmunds, 
July 5, 1805, and entered the navy in 1819. His 
first important work Avas that of surveying the 
coasts ot Patagonia and Tieira del Fuego, 1828-30; 
and this work Ire was charged to continue on his 
reappointment to the command of the Beagle in 
1831. On this voyage he was accompanied by 
Darwin, the two together publishing in 1839, three 
years after their return to England, a Naj'rative of 
the Surveying Voyages of H.m.S. ^Adventure ’ awa 
^Beagle,' vols. i. and ii. by Fitzroy, and vol. iii. by 
Darwin. For two years ( 1843-46) he was governor 
of New Zealand, then a newly-constituted colony. 
Although placed -on half-pay in 1850, he was pro- 
moted ui due course to be rear-admiral (1857) and 
vice-admiral (1863) on the retired lists. In 1854 
he received an appointment in the meteorological 
department of the Board of Trade, his attention 
being principally given in his later years to 
meteorology and the lifeboat service. The cheap 
and serviceable ‘Fitzroy baiometer’ Avas made on a 
plan suggested by him ; and it Avas he who insti- 
tuted the system of storm Avamings that has growm 
into the daily weather forecasts. Among his. 
woiks are Meteorological Observations (1859), and 
Weather-hook (1863), as Avell as jReyyiarks on Nem 
Zealand (1846). He put an end to his own life, 
in a fit of mental aberration, 30th April 1865, at 
Norwood in Surrey. 

Fitzwilliaiii, William, Earl Fitz^villiam, was 
bom in 1748, and, succeeding his father in 1766, 
took his seat in the House of Lords in 1769. He at 
first opposed Pitt, to whom he afterward^ent oyer, 
Arith a considerable portion of the Whig patty, owing 
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to the excesses of the French Revolution. As lord- 
lieutenant for three months of Ireland (1794-95), 
where his warm support of Catholic emancipation 
aroused enthusiastic hopes, he was considered by 
Pitt too liberal; and his recall was followed by 
the rebellion of 1798. He was president of the 
council in the Grenville ministry, in 1806, and took 
some part in the Reform Bill agitation. He died 
8tli F^ruary 1833. 

Flume (Serb. Bjeha, Lat. Fanum Sacti Viti ad 
fiiimm)^ an important seaport and district, at the 
mouth of the Fiumara or Rjeka, 142 miles WS W. of 
Zagreb by rail, and 35 miles ESE. of Trieste across 
the Istrian peninsula, stands at the head of the 
beautiful Gulf of Quarneio, in the Adiiatic, where 
the Julian Alps end. It consists of an old and a 
new town, the latter on the sea, being well built and 
laid out with many handsome streets and squares. 
Its extensive industries include oil and rice re- 
fineries ; shipbuilding ; staich, tobacco, chocolate, 
paper, and macaroni factories ; chemical works, 
and tanneries. The tunny- fisheries of the Gulf 
also are valuable. Fiume’s chief importance, how- 
ever, is as a gieat entrepdt of commerce, the place 
being the sole practicable maritime outlet for the 
produce of the whole middle-Danubian basin. A 
free port from 1717 till 1891, it has a harbour with 
a lighthouse and several breakwaters, which was 
greatly improved by the Hungarian government 
in the years following 1872, when new moles and 
nays with warehouses, and petroleum and other 
ocks, weie added at a cost of nearly a million 
sterling, with the immediate effect of increasing 
the trade fivefold within the next twelve years. 
Further improvements were begun in 1888 and in 
1902. The exports are chiefly flour and grain, 
sugar, oak staves and timber, wine, mineral waters, 
magnesite, tannin, and tobacco; the imports, 
cereals, textile raw materials, and leaf-tobacco. 
The trade is almost entirely a transit trade, even the 
petroleum and rice going forward into the interior 
after manipulation. The chief imports from Britain 
are cotton goods and yarn, American tobacco, 
machinery, hardware, and coal ; a lar^ quantity of 
paddy rice and jute are imported from British India. 
Population (with Sushak, its eastern Slav suburb), 
60,000, including Italians and Southern Slavs in 
about equal numbers. Both nations hoped to 
obtain Fiume ( then a free town under the crown 
of St Stephen) as a part of the spoils of the Great 
"War. Long and troublesome negotiations ensued, 
and were broken in upon by Gabriele D’Annunzio 
(q.v. ), who, with a band of volunteers, seized the 
town on the 12th September 1919. The treaty of 
Rapallo (November 1920) made Fiume an inde- 
pendent state (8 sq. miles; pop. 65,000). It was 
agreed in 1924 that the city should be Italian, 
Sushak and part of the harbour Yugoslav. — The 
county of Fiume, in Croatia, between Carniola and 
the sea, is almost entirely filled by the Karst range. 
In the relatively small valley area, and along me 
coast, olives, figs, pomegranates, and citrons flourish. 

' Five ]IIe]iiberS9 The, were those members of 
parliament— John Pym, John Hampden, Denzil 
Holies, Sir Arthur Haselrig, and William Strode — 
whom Charles I. endeavoured to arrest on 4th 
January 1642. This action, by which Charles had 
meant to prevent the impeachment of the queen, 
precipitated the Civil War. See Charles I. 

Five-mile Act Act passed in 1665, enact- 
ing that no Nonconforming clergyman should be 
allowed to come within five miles of a corporate 
town, or of any place where he had once minis- 
tered, nor act as a tutor or schoolmaster, unless he 
first took the oath of non-resistance, and expressed 
his willingness to make no attempt to alter the 
constitution of either church or state. 


Fives* a game of hand-ball still popular in 
England, chiefly at the great public schools. 
The game existed at least as early as the 14th 
century, both in France and England, being ' 
termed ‘palm-play’ in the former, and ‘hand- 
tennis ’ in the latter ; its name is derived from its 
being played with the ‘bunch of fives hand. 
The principle of the game is very simple, although 
the minor rules depend largely on local tiadition. 
In a ‘ single ’ one player constitutes a side ; in a 
‘double’ there are two on either side. A roomy 
court is requisite, bounded by a high wall at one 
end, and against this wall a ball is propelled by 
striking it with the open hand. A ‘ close ’ court 
has also two side walls, and the whole is sometimes 
covered. The game is begun by one player 
striking the ball against the wall, and causing it 
to rebound anywhere beyond the floor-score, which 
is about two yards from the wall; the ball as it 
rebounds is then returned by the opposing sides 
alternately, a player’s stroke counting a failure 
whenever the ball does not touch the wall higher 
than three feet from the ground, and the opposite 
side scoring one. The ball may be struck either 
from a direct rebound before it reaches the ground, 
or after it has ‘ dapped ’ or hopped from the ground 
once. Fifteen is usually game. When the players 
are skilful the ball is kept going by the alternate 
stiikers for many minutes at a time, and the game 
is thus rendered exciting both for players and 
onlookers. 

Fixed Bodies is a term applied in chemistry 
to those substances which remain fixed, and are not 
volatilised at moderately hi^h temperatures. — Fixed 
Air was the name given in 1756 by Dr Joseph 
Black (q.v.) to what in 1784 was named by 
Lavoisier Carbonic Acid.— FVccec? Oils are those oils 
which, on the application of heat, do not volatilise 
without decomposition. See Oils. 

Fixed Stars* See Stars. 

Fixtures* The Law of, is very much the same 
in England and Scotland. The general idea of a 
fixture is that a movable has been fastened to the 
soil or to a house, and has thus become the pro- 
perty of the owner of the soil or house. Sucli 
questions arise frequently between vendor and 
purchaser, heritable and ordinary creditors, heir 
and executor, landlord and tenant. The last case 
is that most favourable for the right to remove a 
fixture. The first question is, however, whether 
the movable has become a fixture. Things not 
actually attached may be constructive fixtux*es — 
e.g. the keys of doors, the leathern belts of 
machinery, &c. In general, however, there must 
be physical annexation. Apart from this the main 
tests are : (il ) can the thing be taken away without 
material injury to itself or to the premises? (2) is 
it essential, or material, or specially adapted to 
the enjoyment of the premises ? In a famous case 
saltpans were held to be fixtures, because, though 
they could be removed without much injury, they 
'were necessary to the use of the premises. But, 
further, especially between landlord and tenant, it 
is important to know what was the purpose of 
annexation, the intention of parties; were the 
.things intended for perpetual or for temporary use ? 
In non-agricultwral subjects there are two main 
classes of fixtures — viz. those put up for ornament, 
convenience, or domestic use, and those put up for 
purposes of trade. The removability of the first 
class is a good deal settled by custom. The char- 
acter of the article may show it to be purely tem- 
porary, otherwise the test must be whether the 
injury of detachment^ would be substantial. In 
dwelling-houses, for instance, pier-glasses, orna- 
mental chimney-pieces, grates, book-cases screwed 
•to the waU, are all regarded as movables, and 
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therefore removable by the tenant. Of course, 
injury caused to the premises by removal must be 
repaired by the tenant. In tiade, on the other 
Jiand, all trade appliances and machineiy put in by 
a tenant for the purposes of his trade are removable 
by the tenant, if there is no custom or stipulation 
to the con ti ary. Questions as to the right to 
remove lixtuies are frequently settled by a remit 
to a practical man acquainted with the practice of 
the particular trade. In England a tenant cannot, 
unless by permission, remove fixtures after quitting 
the premises at the end of his lease. As regards 
agricultural subjects, the Jaw in both England and 
Scotland is now largely statutory. The English 
and Scottish Agricultural Holdings Acts of 1883 
placed the agricultural tenant (which includes 
pastoral, market-garden, and mixed holdings) in 
almost as good a position as the commercial tenant. 
To some extent this had been accomplished for 
England by a pievious act in 1851. Piior to these 
statutes everything physically annexed by the 
tenant became the property of the landlord without 
compensation. The general statutoiy lule under 
the Agricultural Holdings Acts of 1908 now is that 
where a tenant puts up any engines, machinery, 
fencing, or other fixtures and buildings for which 
he is not entitled to compensation under the 
statutes, he is entitled to remove them if he has 
given a month’s notice, and has paid his rent. The 
landloid, however, by counter notice, may purchase 
the fixture at a valuation. The tenant has to 
make good any damage occasioned to the holding 
by the removal. 

Flabellum ( Lat. ). See Fan. 

Flaccus. See Horace, Festus, and Persius. 

Flaccus, C. Valerius, a Roman poet, yvho 
flourished in the time of Vespasian, but of whose 
life nothing is known. He wrote the Argonaittlca, 
an unfinished epic poem, a good examj^le of learned 
mediocritjr rather than of genuine inspiration. The 
chief editions are those of Thilo (1863) and C. 
Schenkl (1871). An English metrical translation 
was published by Nicholas Whyte in 1505. See a 
Study by Summers (1894). 

Flacius, or Vlacich, Matthias, surnamed 
Illyricus, a j)upil of Luther and Melanchthon, was 
boin at Albona, in Illyria, in 1520. He studied at 
Basel, Tubingen, and Wittenberg successively, and 
became professor of the Hebrew Scriptures at this 
last-named university in 1544. From this time 
he took an active part in all the theological dis- 
cussions of the time; and for his attacks upon 
Melanchthon’s compromise, known as the Leipzig 
Interim, he was, four years later, deprived of his 
professorsliip. Nor did he procure another appoint- 
ment until 1557, when he became professor of 
Theology at Jena. This post he again lost, after 
holding it for five years, on account of his doctrine 
that original sin was essentially inherent in man’s 
nature. After this he led a wandering life, dying 
in great poverty at Frankfort-on- Main in 1575. Of 
his numerous works three deserve mention — Clams 
Scripturce Sacrce (1567), Catalog^ Testium Veri- 
tatis (1556), and Ecclesiastica Sistoria (1559-74). 
It is said that Flacius, in order to gather materials 
for his work, visited, in the disguise of a Francis- 
can monk, several monastic libraries throughout 
Europe, and purloined from them such MSS. as 
were useful to him, amongst those thus stolen 
being the original of Fordun’s Scottch/ronicon, which, 
with other MSS., was after Ms death purchased by 
the Duke of Brunswick for the librai-y at Wolfen- 
buttel. The history, called Magdeburg Centuries, 
was only partly -written by him. See Church 
History, and Preger’s monograph (1861). 

Flag^ a popular name for many monocotyle- 
donous plants with sword-shaped leaves, mostly 


groiving in moist situations. It is sometimes 
particularly appropriated to the species of Iris 
(q.v.) or Fiower-de-luce, especially to the common 
yelloiv flag (7. pscudacorus) ; but is given aho 
veiy indiscriminately to other plants of similar 
foliage, as the Acorns Calamus (see Calamus), 
which is called Sweet Flag. It is even frequently 
applied in the LMited States to some of the algte — 
e.g. Fucus (q.v.). 

Flag, a piece of some coloured fabric (usually 
bunting), generally with a design upon it, and 
attached by an edge to a stall' or halyaid, used as 
a national or personal emblem for militaiy and 
naval purposes, for signalling, or for decoration or 
display. As a militaiy ensign, it was probably 
developed out of the fixed standard of the Romans 
and other ancient nations thiough the vexilhmi 
and labanim. With the use of the feudal system 
the use of flags became more and moie common, 
and by the 11th century they weie in general use 
by military leaders, as may be seen from the 
Bayeiix Tapestry. Flags may be divided into four 
classes — the standard, the banner, the pennon, 
and the gonfalon. 

The Standard, as its name implies, 'vvas not meant 
to he carried about, hut to be fixed on the ground 
either as a lallying-point or to show^ the location of 
its owner. Standards are not now generally used, 
but they were much in evidence in medieval" times. 
They were of enormous size, ranging from eight 
yards in length for a king, down to four for an 
ordinal y knight. The standaid never bore the full 
arms of its qwner ; next the staff, or, as it is 
technically termed, at the ‘hoist’ of the standaid, 
was depicted the Cross of St George in England or 
that of St Andrew in Scotland ; the end or ‘ fly ’ of 
the standard was rounded off and split into two. 
On the flag itself two bands w^ere drawn obliquely 
across it containing the motto of the owner, while 
in the vacant spaces on each side of the bands w’ere 
his badge, ciest, or small charges taken from his 



Standard of Sir Henry de Stafford, K-G., 1475. 


shield-of-arms. The colours of the standard w^ere 
generally regulated by the ‘ livery colours ’ of the 
possessor — that is, the piincipal metal and tincture 
which appeared on his arms. The accompanying 
illustration gives a good idea of a 16th century 
standard ; the badge here displayed so frequently 
is that termed the Stafford Knot (see Badge). 
The pennant or pendant is a miniature standard in 
shape, usually much elongated, but is not charged 
with any device except a cross at the hoist. It is 
piactically only used at sea, and the pennant of a 
battleship may be some 6 inches in breadth by 20 

^^^lieB^iner ( q.v.) is rectangular in form and ought 
to be exactly square. On it are depicted the arms 
of its owner, taking up the entire siuface of the flag 
without any shield or external ornaments being 
displayed. The Siege of Caerlaverocic, a Norman- 
Frmich ihymed chronicle of the 14th century, 
describes the arms on the banners of all the lords 
and knights-banneiet who were Edward 1. 

on bis campaign against Scotland in 1300. me 
flag flown by the king, usually called the royal 
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standard, should really be styled the royal banner. 
It contains the personal arms of the sovereign, and 
should never be displayed except where he is 
actually present ; it is a popular error to suppose 
that this flag is in any way national. 

The Pennoih was a smaller flag carried below the 
lance-head, and tapered or forked at the extremity. 
It was, from its size and shape, the most easily 
earned of all flags ; but it was not every one who 
could use even a pennon — it could only be borne by 
a knight who had folio wei-s to defend it. It gener- 
ally bore, in heraldic times, the arms or badge of 
its owner, which were so displayed as to appear 
correct when the lance was at the rest, not when 
held upright. A diminutive of the pennon Avas the 
eimoncel, a flag that might be borne by esquires, 
ut Avhich was chiefly used in large numbers at 
funeials, when heraldic displays were one of the 
chief features at such functions. 

The Gonfalon or Gonfanon {Scotticij gumpheon) 
was a very early shape of flag, said to have been 
oiiginally fixed in a trame in which it could turn ; 
latterly, however, it came to be suspended from 
one end to a cross-bar from which it hung down- 
Avards. It was and is the most usual form for 
religious and ceremonial flags, andAvas also largely 
used, like the pennoncel, at funerals. Sometimes 
an immense number of them were painted Avith the 
arms of the deceased ; they Avere quite small, and 
must have been rather roughly done, as they were 
turned out by the dozen. 

An account of military flags is given under 
Colours ( Military ). What follows relates chiefly 
to national flags as borne at the present time or 
lately. Their most general and important use is at 
sea, as ships sail under the colours of the country 
in which they are registered ; but national flags ai*e, 
of course, frequently displayed on shore also. 

The union fl^ag of the United Kingdom, or Union- 
jack, as it is often incorrectly termed ( a jack being a 
miniature flag displayed from a staff at the end of 
the bowsprit), took its origin, in 1606, soon after 
the union of the crowns of England and Scotland. 
As it was desirable to have a common flag for the 
two kingdoms, a combination Avas made of the 
red St George’s Gross of England and the white 
St AndiCAv’s Cross of Scotland, retaining the blue 

t round of the latter and superimposing the Cross of 
b George over that of St Andrew, But in making 
this arrangement it Avas necessary, from a heraldic 
point of view (which forbids colour to be put on 
colour), to place a narroAv border (technically called 
a fimbriation ) of Avhite on the outside of the red 
cross, so as to separate it from the blue ground. 
Such Avas the first union flag. In 1801, at the union 
of Ireland, the red saltire of St Patiick had to be 
united AvitU the former tAVO crosses in the union 
fla^. The way that was done Avas as follows : The 
white St Andrew saltire Avas halved in breadth, 
and a corresponding breadth of the St Patrick red 
saltire Avas laid alongside it, but on the reverse side, 
in each quarter, or in heraldic language counter- 
changed. But this, again, involved emour being 
placed on colour, so, in accordance with the above- 
mentioned rule, a narrow fimbriation of white Avas 
ut in between the red saltire and the blue ground, 
t should be borne in mind, also, that a line running 
down the centre of the united saltires of St Andrew 
and St Patrick (irrespective of the fimbriation at 
the side of the latter) should pass through the 
true centre of the flag, though, of course, it is 
discontinued when meeting with the Cross of St 
George. The following is tiie official blazon of the 
flag : ‘ Azure the crosses saltires of St Andrew and 
St Patiick quarterly per counterchanged 

argent and gules, the latter fimbriated of the second, 
surmotinted by the Cross of St George of the third, 
fimbriated as the saltire.’ 


The blazon assumes that the two saltires are to* 
be of the same width, but the official proportions 
given for making the flag involve reducing the 
AAudth of the St Patrick saltire, so that it and its 
naiTOAV fimbriation must together be equal to the 
bioad white of the St Andrew saltire. 

The union flag, though not strictly a land flag, 
may be used on shore by any British subject. This 
was distinctly stated in 1908 on behalf of the 
government of the day. Certain official persons, 
such as military officers commanding stations, hon- 
orary diplomatic servants, and governors of colonies, 
bear the union flag with a distinguishing mark in 
the centre. At sea the union flag pure and simple 
is only borne by an admiial of the fleet at the 
main-top-gallant masthead in place of a pennant. 
Otherwise the union is combined Avith one of 
three ensigns — Avhite, blue, and red — correspond- 
ing to the three divisions into Avhich the British 
fleet was at one time divided. That system Avas 
abolished in 1864, but the different ensigns are still 
in use. The Avhite ensign is charged with the St 
George’s Cross, and in the upper corner next the 
staff the union flag appears ; it is used by all British 
ships of Avar and by the Royal Yacht Squadron, 
The blue ensign, a similar flag, but unchaiged with 
any cross, is flown by the Naval Reserve and certain 
yacht clubs ; while the red ensign is borne by all 
other vessels belonging to Biitish subjects. The 
Union-jack, Avith a white border of one-fifth the 
size of the jack, is used as a pilot-flag by Brifcisli 
ships in all parts of the Avorld. 

There are certain peisonal flags apart from that 
of the sovereign Avhich may be mentioned here. 
The Lord High Admiral’s flag, or Admiralty flag, is 
red, witii an anchor and cable, and is hoisted Avhen 
that functionary or any of the Commissioners of the 
Admiralty are on board. Admirals fly a white flag 
with the red St George’s Cross thereon displayed ; 
vice-admirals the same, with one red ball in the 
upper canton next the staff ; and lear-admiials one 
red ball in the upj>er and another in the lower 
canton, both next the staff. Commodores fly a 
broad Avhite forked pennant charged Avitli the St 
George’s Cross. The folloAving ensigns are borne 
by the under-mentioned officers, in a circle ; 

The Lord Lieutenant of Ireland bore the union, 
and in the centre a blue shield charged Avith a 
gold harp. Diplomatic officers bear 'the union, 
and in the centie a Avhite circle charged Avith 
the royal achievement, and surrounded Avith a 
green gailand. Governors of colonies and adminis- 
trators thereof bear the union, and in the centre 
a Avhite circle bearing the arms or badge of the 
colony, and surrounded by a green garland. Officers 
in the consular service bear, while afloat, the blue 
ensign with the royal arms in a Avhite cii-cle on 
the fly thereof — that is, in the centre of that pait 
between the union flag and the end of the flag ; but 
when ashore an impeiial crown takes the place of 
the royal arms. General officers commanding fly, 
when afloat, the union, and in the centre the royal 
initials surmounted by a crown all on a blue circle 
surrounded by a green garland. Lords lieutenants, 
of counties fly the union flag charged Avith a SAvord, 
lying fess-ways, point to the fly, and in the upper 
member of the St George’s Cross the royal croAvn. 

The following is a description of the flags of some 
of the principal nations of the world : 

Argentine Bejpublic , — The ensign is divided later- 
ally into three equal parts, blue, white, and blue. 
In the centre of the white stripe is a golden sun. 

Auetria. — The flag of the republic is divided 
hoiizontally into three stripes, red, white, and red. 

Austria-Mungary, — The emperor’s standard was 
yellow, having within an orle of eight crowns the 
double-headed eagle of the empire, ensigned with 
an imperial croAvn, its wings charged with eleven 
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small crowned escutcheons, and its breast with one 
large one bearing the arms of Hapsburg, Austiia, 
and Lorraine, and surrounded by the collar of the 
'Golden Fleece. The standard was enclosed in a 
border, indented, of gold, red, white, and black. 
The ensign had three broad horizontal stripes, red, 
white, and red, the middle one being charged with 
an escutcheon diidded as the flag itself, surrounded 
by a gold border and surmounted by a crown. The 
niercharrt flag was similar, but with an additional 
escutcheon for Hungary and with the lower stripe 
divided into two halves, red and green. 

Belgium. — ^The royal standard is divided verti- 
cally into three parts, black, yellow, and red, with 
the royal arms in the centre division. The mer- 
chant flag is the same, without the royal arms. 

Brazil. — The national flag is green, with a yellow 
diamond-shaped compartment in the centre bearing 
a globe of pale blue studded with stars, with the 
woids Ordem e Progresso in a white equatorial 
line. 

Chile. — Two h oi izon tal stripes. On a blue canton 
occupying the third part of the upper stripe nearest 
the hoist is a white star. 

Chinese ItepubUc . — The national flag is divided 
into five horizontal stripes, red, yellow, blue, white, 
black (reading from the top of the flag). Merchant 
vessels fly these colours only. The ensign is red 
with a blue canton charged with a white sun. 

CzechoslovaJxia . — Two horizontal stripes, white 
and led, intersected by a blue triangle having its 
base at the hoist. 

penmarh . — The ensign is a bifurcated red flag 
with a white cross ; when used as a standaid the 
royal arms are inserted on a white ground in the 
centre of the cross. 

France. — ^The ensign is divided vertically into 
three equal parts, blue, white, and red. The mer- 
chant flag is the same. 

Germany . — The national flag is divided into three 
hoi izon tal stripes, black, red, and yellow (reading 
froin the top). The merchant flag has horizontsu 
stripes of black, white, and red, with the national 
colours in the upper hoist canton. The standard 
of the emperor was yellow, seni4e of sable eagles 
displayed and crowns; in the field was the Iron 
Cross throughout, its arms charged with the words 
Gott mit uns, 1870. In the centre was the escut- 
cheon of the empire, a gold shield with a black 
single-headed eagle bearing on its breast an escut- 
cheon with the arms of Hoheiizollern. The principal 
■escutcheon was surrounded by the collar of the 
'Order of the Black Eagle. The ensign consisted 
of a white flag with a plain black cross, the 
•arm on the fly being longer than that on the 
hoist. The cross was cotised or bordered with a 
narrow stripe of black at a little distance from the 
edge ; in the centre of the cross was a white circle 
bearing the German eagle, and the first quarter of 
the flag was divided into three horizontal parts, 
black, white, and red, with tlie Iron Cross over it. 
This quarter formed the jack, and the merchant 
flag was similar to the jack, with the exception 
that the Iron Cross was omitted. 

# Greece, — The jack is blue, with a plain white 
cross throughout. The merchant flag is a curiously 
■designed flag of five horizontal blue and four white 
stripes, with a white cross on a blue ground in the 
upper quarter next the hoist. 

ItcUy . — The royal standard is pale blue, with a 
crown at each of the four comers. In the centre is 
a black single-headed eagle displayed, ensigned 
by a crown, and bearing on its breast a red shield 
with a white cross ; the eagle is surrounded by the 
collar of the Order of the Annunciation. The en- 
sign is divided into thi ee vertical parts, gi’een, white, 
.and red ; in the centre compartment is the red 
shield and white cross of Savoy within a blue 


border, and ensigned by a crown. The merchant 
flag is the same, without the crown, 

Japan. — The imperial standard is red, with a 
gold chrysanthemum in the centre. The ensign is 
white, with a red ball nearer the hoist than the 
fly, with sixteen red bands radiating from it and 

f etting broader as they approach the edge of the 
ag. The jack is white, with a led ball in the 
ceil tie. 

Netherlands. — The royal standard is yellow, with 
a blue cross charged in the centre with the royal 
arms surrounded by the orange ribbon and badge 
of the Order of "William I. ; in each of the four 
qupters of the flag is^ a hunting-horn blue, and 
stringed red. The ensign and jack are composed 
of three horizontal stripes, red, white, and blue. 

^ Norway. — The royal standard is led, with a gold 
lion crowned rampant and holding in its paAvs a 
silver battle-axe. The jack is led, with a blue 
cross fimbriated white. The ensign is similar, only 
three-pointed instead of square. T he merchant flag 
is rectangular, with the vertical members of the 
cross nearer the hoist than the fly, thus making 
the two horizontal members of unequal length. 

Poland. — Two hoiizontal stripes, white and 
crimson. 

Portugal. -pThe nationeil flag of the republic is 
divided vertically into two parts, green and red, in 
the following pioportions : length 3, breadth 2, 
green 5, red 8. On the inteisectxng line of the 
colours is placed a banded sphere, and on it a red 
shield with seven gold castles placed in oiie, and 
in the centre a white shield charged ivith five small 
blue shields in cross, each charged Avith five silver 
roundles. The jack is square, with a red centre 
charged with the banded spheie and shields as 
above, and surrounded by bordeis of green. 

Eussia. — The national flag of the Soviet republic 
is red, with the letters P. C. $. C. P. in the upper 
left-hand cornel*. The imperial standard w*as yellow, 
charged ivith a black double-headed eagle displayed, 
bearing on its breast a red shield with St Geoige and 
the Dragon, being the arms of Moscoav, the shield 
being surrounded with the Collar of St Andrew. 
'Uhe wings wrere charged with eight escutcheons 
containing the arms of different provinces of the 
empire. The ensign was white, with a blue St 
Andrew’s Cross. The jack was red, Avith a Avhite 
cross surmounted by a blue saltire fimbriated 
white. The mei chant flag was composed of three 
horizontal stripes, Avhite, blue, and red. 

Serbs, Croats, and Slovenes {Kingdom of the ). — 
A long oblong flag, its height being double its width ; 
three horizontal stripes, red, white, and blue. 

Siam.— A broad blue horizontal stripe between 
two narrower Avliite ones, Avith as many red at the 
top and bottom of the flag. 

Spam. — The royal standard is purple. In the 
centre, on an oval shield, and en&igned hy a 
crown, aie the loyal arms, the shield being sni- 
rounded by the Collar of the Order of the Golden 
Fleece. The ensign has a broad yelloAv horizontal 
stripe between two narroAver ones of red, the former 
being charged Avith an oval shield Avith the arms 
of Castile and Leon impaled thereon and sur- 
mounted by a ci’OAvn. The mei chant flag is yellow, 
with two red horizontal stripes. 

Sweden. — The royal standard is three-pointed, 
blue with a yelloAV cross, in the centre of Avbich is a 
white squaie bearing the royal arms. The ensign 
is the same, Avithout the royal arms. The national 
flag is oblong instead of three -pointed, and the 
yelloAv cross is home in the same fashion as the 
blue cross of Norway. 

Switzerland has only an ensign, Avhich is red, with 
a white Greek cross, the arms of which do not 
extend to the edges of the flag. 

Turlcey. — The imperial standard was red, with an 
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oblong layed design in white in the centre. The 
ensign and merchant flag is red, with a white 
descent and star. . , a 

United States of America.-— ThQ national flag, 
which is used as ensign and mei chant flag, has 
thiiteen horizontal stripes alternately red and white. 
In a blue canton, in the top coiner of the flag next 
the hoist, are forty-eight white stars. The jack is 
a plain blue flag with the same number of stars. 

The following are the flags of the principal 
British dominions ; the colonies and dependencies 
of the empire have each an armorial badge, which 
is supei imposed on the fly of whatever Biitish 
ensign it may be proper to use. When the border 
of the badge is of the same colour as the ensign, 
the former is put within a white circle : 

Irish Free State. — Three vertical stripes of green, 
white, and orange. 

Aiostralia, — The Commonwealth of Austi'aliai 
bears the blue ensign as a national flag, with five | 
stars ( the Southern Cross ) on the fly and a large 
six-pointed star below the union canton. The 
merchant flag is similar, but red. The govemor- 
generaTs badge, borne on the centre of the union 
flag in a white ciicle, is a seven-pointed faceted star 
in gold, ensigned by a crown and suriounded by 
a green garland. 

Hew Zealand also bears the blue ensign with four 
red stars fimbriated white on the fly. The merchant 
flag is the red ensign with four white stars on the fly. 

Uanada. — The merchant flag is the red ensign 
A\ith the badge of the Dominion. 

Newfoundland. — The badge represents Mercury 
bunging gifts from a ship to Britannia, with the 
mottoes Terra nova and Ucbc till donafero. 

Union of South Africa* — A shield with the arms 
of the Union borne on the fly of the red ensign. 

India. — Badge of the governor-geneial— a niany- 
rayed golden sun, on the centie a five-pointed silver 
star surrounded by a blue ribbon bearing the words, 
Heaven^ s Light our Guide, being the motto of the 
Order of the Star of India, borne on the union flag, 
and ensigned with an imperial crown. 

See Signalling. 

Flag-cap tain^ in the Navy, is the captain of 
the admirars ship in any squadion, and is oidinarily 
his nominee. 

Flagellants, the name applied to those groups 
of fanatical enthusiasts who, at intervals from 
the 13 til to the 16th centuiy, made their a]>pear- 
ance in various countries or Europe, proclaiming 
the wrath of God against the corruption of the 
times, inviting sinners to atone for sin by self- 
inflicted scourgings or flagellations, and publicly 
enforcing this exhortation by voluntarily scourging 
thernselyes, as well as by other forms of self- 
castigation. In large and disorderly bands— fie- 
quently headed by priests, and by fanatics in the 
costume of priests and monks, bearing banners 
and crucifixes aloft, their breasts and shoulders 
bare, and their faces concealed by a hood or mask, 
each armed with a heavy knotted scourge, loaded 
with lead or iron — ^they marched from town to 
town, chanting hymns full of denunciations of ven- 
geance and of woe. In the most public place of 
each town which they entered they threw them- 
selves upon the earth, and there inflicted upon them- 
selves the discipline of scourging, freq^uently to 
blood, and even to mutilation. Each member 
enrolled himself for thirty- three days, in honour of 
the thirty-three years of the life of our Lord on 
earth ; and all for the time professed entire poverty, 
^bsisting only on alms or voluntary oflfermgs. 
These fanatical movements recurred at frequent 
mtervals , the most remarkable, however, are three 
in number. ^ The first orj^nated at Perugia in 
1260, at a time when society in Italy was greatly 


disorganised by the long-continued struggles of the 
Guelph and Ghibelline factions. Numbers crowded 
to follow the new cry, until at last the body became 
so formidable as to diaw upon itself the suspicions 
of Manfred, the son of Frederick II. , by whom it 
was vigorously suppressed. Later offshoots of the 
party made their appearance in Bavaria, Austria, 
Moravia, Bohemia, Poland, and France ; when to 
their extravagant piactices they added still greater 
extravagances of doctiine. In virtue of a pretended 
revelation, they assei-ted that the blood shed in self- 
flagellation had a share with the blood of our Lord 
in atoning for sin ; they mutually confessed and 
absolved one another, and declared their voluntary 
penances to be a substitute for all the sacraments 
of the church, and for all the ministrations of the 
clergy. The Jews were to them an object of special 
abhorrence, and suffered dreadfully from their fury 
in many towns of Germany and the Netherlands. 
In the second outbreak of Flagellantism, about 1349, 
the outrages against public decency were much 
more flagrant than on its first appearance. Men 
and women indiscriminately now appeared in public 
half naked, and ostentatiously underwent these 
self-inflicted scourgings. The immediate occasion 
of this new outburst of fanaticism was the terror 
which pervaded society during the dreadful plague- 
known as the Black Death. The same extrava- 
gances were again repeated in Upper Germany, the 
provinces of the Rhine, the Netherlands, Switzer- 
land, Sweden, and even England. Although rigor- 
ously excluded fi*om France, these fanatics effected 
an entrance into Avignon, then the residence of 
the popes, but were condemned by a bull of 
Clement VI. The mania gradually subsided, nor 
do we again find any permanent trace of it till the 
beginning of the next century. In the year 1414 
a new troop of Flagellants, locally called Fleglevy 
made their appearance in Thuringia and Lower 
Saxony, renewing and even exaggerating the wildest 
extravagances of their predecessors. These new* 
fanatics appear to have rejected all the received 
religious usages, and indeed all external worship, 
placing their entire reliance on ‘ faith and flagella- 
tion.* Their leader was called Conrad Schmidt. 
They rejected not only the doctrines of the church 
upon the sacraments, but also purgatory and prayers- 
for the dead. Their violence drew upon them the 
severest punishments of the Inquisition. Many of 
them were capitally condemned, and Schmidt him- 
self was burned at Sangerhausen in 1414. Their 
doctrines, comprised in fifty articles, w*ere con- 
demned in the Council of Constance. 

These strange extravagances are reprobated by 
the Roman Catholic Church in common with all 
other Christian communities ; but Roman Catholics 
(relying on 1 Cor. ix. 27; Col. iii. 5) hold the 
lawfulness, and even the meritorious character, of 
voluntary self-chastisement, if undertaken with 
due dispositions, practised without ostentation or 
fanaticism, and animated by a lively faith and a 
firm hope in the merits of Christ. This is the self- 
castigation known under the name of ‘the Dis- 
cipline * — a form of mortification not nnfrequent in 
the monastic state, and even practised by lay per- 
sons, and these sometimes of the highest rank, both 
in ancient and in modem times. See Penance. 

See Wadding’s AnnalesMinorumFratrum; Raynaldi’s 
Continuation of Baronins; NCosheim’s Church History; 
GieselePs Kvrchengeschichte; and Milman’s Latin Chris- 
tianity. Also the following special treatises: Forste- 
mann. Die Christlichen GeisslergeseUschaften (1828); 
Schneegans, Die Geissler (1840); W. M. Cooper, Flagel- 
lation and the Flagellcmts (new ed. 1887); andRohricht 
in the Z^tschrift fiir Kirehengeschichte for 1877. 

Fl^elllim, a vibratile filament of living^ matter 
associated with a cell, whether that be an isolated- 
unit as in most flagellate Infusorians, or aa 
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element in a multicellular organism, as in the 
flagellate chamheis ot a sponge. A flagellate cell 
has in most cases a single flagellum, and two are 
not uncommon ; cilia, however, usually occur in 
numbers. A ciliuin is simply bent and straightened 
again ; a flagellum wriggles from side to side with 
a more complex undulatory contraction and exten- 
sion. A rudder-like flagellum, driving the cell 
before it, as in speimatozoa and bacteria, has been 
called a paUelhim ; while the commoner type, 
which draws the cell after it, as seen in many 
Infusorians, has been termed a tractellum, A 
flagellum is usually locomotor or food- wafting in 
function, and is an expression and outcome of 
marked activity ki the cell to which it belongs. 
See Cell, Cilia, Peotozoa. 

Flas^eolet (Old 'Ey, flajol)^ the modem form of 
the old FliiXte d dec, or straight flute, the simplest 
kind of which is the tin whistle with six holes. It 
is said to have been invented by Sieur Juvigny in 
1580. The English flageolet has the same scale as 
the Flute ( q. v. ). The French flageolet, which at one 
time was very popular in dance music, is a smaller 
variety, having only four holes in front, with two 
behind for the thumbs, and additional keys. Its 
compass is a little over two octaves from dr on the 
treble stave. The flageolet is not used in orchestral 
music. 

Fla^-lieuteiiantis an officer who, in the navy, 
performs such duties for an admiral as would de- 
volve upon an aide-de-camp in the army. He is 
also in charge of signalling. He communicates the 
admiral’s orders to the various ships by signal, and 
reports when they understand them. 

Flag^-Offieer^ in the British Navy, is an admiral, 
vice-admiral, or rear-admiral. He is so called from 
his right to carry, at the mast-head of the ship in 
which he sails, a flag denoting his rank. The Lord 
High Adraiial, or the commissioners appointed to 
fultil his duty — i.e. the Lords of the Admiralty — ^fly 
the Admiralty flag at the main. For an admiral of 
the fleet the union flag is borne at the main. For 
an admiral tlie flag is home at the main ; for a vice- 
admiral, at the fore ; and for a rear-admiral, at the 
mizzen : the flag varying as described at Flag. 

Flagship, the ship in a fleet which beai-s the 
admir^’s flag, and therefore forms a sort of centre 
to which all other vessels must look for orders. It 
is usually the most powerful vessel in the fleet. 

Flagstone, a rock which splits into tabular 
masses, or flags of various size and thickness, in the 
original planes of stratification. Flagstones are 
generally sandstones combined with more or less 
argillaceous or calcareous matter ; some, however, 
are indurated clays, and others thin-bedded lime- 
stones. They are used for paving, cisterns, &c. 
The most famous are those of Festiniog (North 
Wales), remarkable for their large size, even grain, 
and gimt beauty ; those of Yorkshire, also of large 
size, and of great hardness and toughness; and 
those of Caithness, which are extremely tough and 
durable. The Caithness flags belong to the Old 
Red Sandstone ; the Yorkshire are taken from the 
millstone grit division of the carboniferous system. 

Flahault de la Billarderie, Auguste 
Chaeles Joseph, Comte de, a French soldier 
and diplomatist, was boi*n at 'Paris on 21st April 
1785. Entering the army a mere lad, he was 
rapidly promoted to the rank of aide-de-camp of 
Napoleon. He distinguished himself in the 
Peninsular war and the Russian campaign, and 
in 1813 received the title of Count, and the rank of 
general of division in the new army. He became 
an exile after Waterloo; and while in England 
married a Scottish peeress, the Baroness Keith and 
Naime, proprietor of Tulliallan, in Clackmannan- 


siiire. After the revolution of 1830 Flahault re- 
turned to France, entered the household of the king, 
and was appointed ambassador at Vienna ( 1842^48 ). 
By Napoleon III. he was sent as ambassador to 
London (1860-62), and made Grand Chancellor of 
the Legion of Honour. He died 2d September 1870. 
Flail. See Theashing. 

Flambard, Rannulp or Ralph, justiciar of 
England under William II., was a Noiniaii of 
obscure birth. Although he entered the chuicli, 
and in 1099 obtained the bishopric of Durham, he 
did not scruple to make himself the king’s man, 
ministering to his vices and extravagances by cruel 
and^ oppressive extortion of the king’s subjects. 
He it was who taught the king to apply the usages 
of feudalism to the estates belonging to the church. 
He died 5th September 1128. 

Flamborougrb Head, a piomontory of the 
Yorkshire coast, forming the northern horn of 
Bridlington Bay, 18 miles SE. of Scarborough (by 
road 24). It terminates a range of steep cliallc 
cliffs, 300 to 400 
feet high. Its 
rugged sides are 
pierced with many 
caverns, and in 
the sea close by 
are picturesque 
chalk rocks, which 
swarm with sea- 
birds. On the 
Head is a light- 
house, 214 feet 
above sea -level, 
and 80 feet high, 
seen 21 miles off. 

Across the penin- 
sula, ending in 
the Head, runs a 
double entrench- 
ment, called 
Danes’ Dyke, but 
really an ancient 
British earth- 
work. 

Flamboy- 
ant, the latest „ 

style of Gothic Fig. l.—Wmdow, Harfleur, 
architecture, 

which prevailed in France during the 15th and part 
of the 16th century, and corresponds to the Peiqien- 
dicular (Q-v.) in Eng- 
land. The name is 
derived from the flaine- 
like forms of the tracery 
of the windows, panels, 

&c. (fig. 1). The char- 
acteristics of this style 
are minute and ela- 
borate ornament, com- 
bined with general bare- 
ness of surface. The 
crockets, for instance, 
ai*e generally cut into a 

S eat number of small 
ives, while they are 
placed far apart; the 
mouldings are divided 
into large empty hollows 
and small thin fillets 
and beads; the finials 
have crockets minutely 
carved, set upon bare 
pyramidal terminals ; Fig. 2. 

the arch-mouldings are 

divided into a great number of small members, and 
want the boldness and decision of the earlier styles. 




696 


FLAME 


FLAMENS 



These mouldings are frequently abutted on the 
pillars, or continued down them without any caps ; 
and when there are caps, they are small ana with- 
out effect (see fig. 2). When mouldings join, they 
are frequently run through one anothei, so as to 
appear to interpenetrate. The effect is intricate 
rather than beautiful, suggestive of ingenuity in 
stone- cutting rather than art. 

Flame may be defined as a mass or region of 
glowing gas ; and, in so far as terrestiial conditions 
are concerned, the glow is excited by some exo- 
theiinic chemical change. Thus the glow which 
strongly heated iodine vapour exhibits is due to the 
recombination of its dissociated atoms I-f-I=l 2 . 
Nitiogen also glows and becomes chemically 
‘active’ when subjected to a powerful electrode- 
less discharge at low pressures, the glow being due 
to the recombination N -p N = Ng. Flame is always, 
liowever, associated, in the popular mind, with the 
phenomenon of combustion, and in this restricted 
sense the glow is excited by interactions in an ex- 
plosive mixture of combustible gases (or vapouis) 
and oxygen ( air ). Such interactions probablj*^ in- 
volve the tiansient formation of vibratory systems 
intermediate between the initial reacting mixture 
and the products which finally 
emerge therefrom. Hence all 
flames radiate a certain part of 
the eneigy liberated during com- 
bustion, and are luminous. In 
no case are the chemical changes 
concerned instantaneous, and in 
many cases they involve complex 
intermediate stages, so that the 
pi’ccess is only gradually com- 
pleted. Hence a certain space 
(flame- volume) is required, and the 
T?! £ . temperatures in different regions 

thereof maybe veiyune^al. The 
non-^mtustion ; 2, process may be intensified, and 
area of partial com- the flame- volume diminished with 
consequent inciease in tempera- 
“ ture, by various means, such, for 
example, as ( 1 ) the perfect mixing 
of the combustible gas and oxygen (air) in proper 
combining proportions before ignition; (2) pie- 
heating of the mixtures; (3) the setting-up of 
‘ turbulence ’ in the mixture before ignition by the 
influence of compression-waves during combustion. 

The simplest type of flame is that propagated 
through a homogeneous explosive mixture of com- 
bustible gas (vapour) and oxygen (air); for each 
particular mixture there is a certain temperature 
(the ‘ignition’ tempeiature) to which it must be 
raised! before it will ‘self-heat’ itself by combina- 
tion, so that if left to itself it will eventually burst 
into flame. Thus in the case of hydrogen burning 
in air or oxygen at atmospheric pressure, the 
ignition temperature is 585“ C., for carbon mon- 
oxide 650“, and for acetylene 428“. 

Flame is initially propagated from its point of 
ongin for a certain short distance through such a 
homogeneous explosive mixture, with a slow uniform 
velocity (e.g. 20 metres per second for a mixture 
of hydrogen and oxygen in combining proportions, 
and 2 metres per second for a similar mixtiiie of 
carbon monoxide and oxygen), each successive layer 
of the mixture being ignited ‘by conduction ’ — i.e. 
by admixture with hot burnt products from the 
previous layer. This phase of gaseous explosion is 
r^ually termed * and it is a condi- 

tion which applies to all ordinary flames. But in 
the most intense form of flame {detonation) the 
chemical action is propagated from layer to layer 
by adiabatic compression, "with a constant maximum 
veloci^, which, in the case of hydrogen and oxygen 
in their combining proportions, is 281*7 metres per 
second. 


A stationary flame may be obtained ( 1 ) by ignit- 
ing an explosive mixture as it issues from a suit- 
able orifice, with a velocity e^ual to the velocity 
of ‘hack-firing,’ or (2) by allowing one of the com- 
bining gases to issue into an atmosphere of the 
other, aud igniting the mixture so pioduced. The 
case of ordinary ‘atmospheric’ (Bunsen) burner 
flames, in whicli a non-explosive mixture of gas 
and air is ignited as it issues fioin an orifice into tlie 
air, is intermediate between (1) and (2). In the 
well-known Meker type of buiner an explosive mix- 
ture of gas and air in combining proportions (or 
nearly so ) is ignited as it issues from an enlarged 
burner-head thiough a deep metal grid ; the result- 
ing conical flame is small in volume, and veiy 
hot. 

The temperatures of flames vaiy enormously, 
according to the conditions of combustion, degiee 
of aeiation, and region in the flame, and thej^ are 
only known approximately. Thus, according to 
Fery’s determination, the temperature of a coal- 

f as Bunsen flame, fulty aerated, is 1871“ C., of 
ydrogen burning in air 1900“, and of acetylene in 
air 2548“. That of an acetylene-oxygen ffanie is 
variously estimated to be between 3000“ and 4000“ C. 

All flames are luminous to a degree, dependent 
upon the nature of the gas undergoing combustion ; 
the brilliant yellow luminosity of hydrocarbon 
flames is due to the incandescence of solid carbon 
particles which are liberated in the flame as the 
result of the chemical changes occurring therein. 
The structure of flames has been the subject of 
much scientific research {vide Smithells and Ingle, 
Journ. Chem. Soe. 1892, pp. 204-226), whilst recent 
developments of the chemistry of the subject were 
summarised by Professor W. A. Bone in the Biitish 
Association Reports for 1910. 

Singing and Sensitive Flames, — If the flame of 
coal-gas, or, better still, hydrogen issuing from a 
blowpipe-nozzle, be slowly passed up a -wide glass 
tube, it will be found that at a particular position 
up the tube the flame alters its character, being 
rapidly^ extinguished and rekindled, while at the 
same time it gives forth a peculiar musical note. 
To this is given the name of a singing flame. The 
sound is caused by longitudinal vibrations of the 
air in the tube, originally set up by a decrease in 
pressure above the flame, caused by the uj^ward 
draught ; a downflow is thus momentarily produced, 
which in its turn is checked by the upward motion 
of the air, and so on. 

When an inflammable gas issues from a narrow 
vertical jet, and is ignited above a sheet of wire- 
gauze held horizontally about two inches above the 
orifice, a flame is produced which is easily affected 
by any sound-waves which strike it, and is hence 
termed a sensitive flame. It will respond to sounds, 
especially those of high pitch, produced in its neigh- 
bourhood, by sinking down to the wire-gauze. 

Flamens were priests in ancient Rome devoted 
each to some special deity. There were fifteen in 
all. The chief of these {Flamines Majores) were 
the flamen of Jupiter {Flamen Dialis), of Mars 
{Martialis)^ and of Quirinus [Quirinalis), who were 
always patricians ; the remaining twelve {Flamines 
Minores) were chosen from the plebeians. The 
flamens were elected at first bjr the Comitia Curiata, 
but afterwards by the Comitia Tributa, and were 
installed into their office by the supreme dignitary 
of the Roman official religion, the pontifex maxi- 
mus. The flamen of Jupiter was a privileged person ; 
he was not required to take an oath, was attended 
by a lictor, his house was an asylum, and he had a 
seat in the senate. But all this was attended by 
numerous restrictions : he might not have a knot 
on any part of his attire, nor touch flour*, or 
leaven, or leavened bread ; he might not touch or 
name a dog, or mount a horse, or be a night out 
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of the city, «&c. His wife,^ called Flaminica, was 
subjected to similar lestrictions, and when she 
died the flameii was obliged to resign. The 
majority of Roman writers attribute the institu- 
tion of flaniens to Nunia. 

Flamingo [Phoenicopterus)^ a genus of remark- 
able birds, forming a distinct family, Phcenicop- 
teiidse, intermediate between the Anseiine birds 
and the storks. The genus includes eight species, 
four of which are American (in Chile, Galapagos, 
^Mexico, West Indies, Florida), while the others aie 
dibtiibuted in Africa, south Europe, India, and 
Ceylon. The bill is very peculiar, longer than the 
small head, and suddenly bent downwards in the 
middle ; the neck is very long and thin ; the same 
adjectives are even more applicable to the legs ; 



Flamingo (PhoenieopteriLs ruher). 


the short toes are webbed. The flamingoes live 
sociably on maishy shores of the sea, sometimes of I 
fresh water. They stir up the bottom with restless 
feet, and grub for small animals. In thus fishing, 
the upper half of the spoon-like hill is turned down- 
wards. The edges of both upper and lower jaw are 
furnished with small transverse plates, whicii serve 
for a sieve, retaining small worms, crustaceans, 
molluscs, fishes, <Ssfc. The upper surface of the 
tongue is beset on the sides and base with flexible, 
recurved, horny spines. The flamingoes are birds 
•of powerful flight, and fly like geese in strings or 
wedge-shaped flocks. They also swim in deep 
water, but the legs are too long to be well adapted 
for this purpose. They are habitual waders, and 
the webbed membrane of the feet helps to support 
them on soft nruddy bottoms. Hundreds feed and 
nest together, and, being large and rrchljr coloured, 
form a brilliant assembly, their exquisite pink 
plumage sometimes making a striking contrast 
against a background of dark-green mangroves. 
The nests are mounds of mnd, from 8 to 15 inches 
in height, gradually raised year after year, and 
built at distances of 3 to 4 feet apart. During 
incubation the females, it was said, sit with their 
legs dangling down behind ; but Sir H. Blake and 
Chapman, \vho watched them carefully, say tliat 
the limbs are folded under the birds in the usual 
fashion. The nesting occui-s about the end of May, 
the hatching about a month later. There is usu- 
ally only one egg. One species {Fh. ruher or anti- 
quorum) occurs in Europe, from spring to autumn, 
on Mediterranean coasts. It measures about 4 feet 
from bill to tail, and stands about 6 feet high 
from bill to feet. The male in full plumage is for 
the most part of a rose-red colour; tlie female. 


and the young foi several years, are less brilliant. 
The young birds were among the delicacies of the 
ancients. 

Flaiuinian "Way [Via Flammia)^ the great 
northern load of ancient Italy, leading from Rome 
to Arirninum {Bimini), was constructed by C- 
Flaniinius during his censorsliip (220 B.C.) in order 
to secure a free communication with the leceiitly 
conqueied Gaulish territory, and was one of the 
most celebrated and most frequented roads of Italy 
during tlie Republic and of the Empire. 

Flammarion, Camille ( 1842-*1925 ), French 
astronoinei, was born at Montigny-le-Roi, entered 
the Paris Observatory in 1858, and shortly after- 
wards made a reputation by his popular lectuies 
and books on astronomy. He wrote also on balloon- 
ing, on The Unknown ( 1900), on deatli and survival 
(1922), and edited an encyclopaedic dictionary. 

Flamsteed, JOHir, the first astronomer-royal 
j of England, for whose use the Royal Observatoiy 
at Greenwich was built, was born near Derby in 
1646, He eaily devoted himself to mathematics 
and. astronomy wnth such success as to attract the 
notice of Sir Jonas Moore, and through him he was 
appointed astronomer to the king in 1675, in wdiicli 
capacity he endured the unhappy conjunction of 
too much work and too little pay. The year after, 
the Observatory at Greenwich was fiuilt, and 
Flamsteed began the series of observations that 
really commenced modem practical astronomy. 
He formed the first trustw’orthy catalogue of the 
fixed stars, and furnished those lunar observations 
on which Newton depended for the verification of 
his lunar theory. Extiacts from the papei-s of 
Flamsteed, found in the Observatory by Francis 
Baily, and published by authority of" the Ad- 
miralty in 1835, brought to light a very sharp 
quarrel that had taken place between Flamsteed 
and Newton and Halley with regard to the publica- 
tion of the results of Flamsteed’s laboui’s. His 
great work is his Historia Coelestis Bntannica, an 
account of the methods and results of astronomical 
observation up to his time, published in 3 vols. in 
1723. Flamsteed, while following his scientific 
pursuits, took holy orders, and in 1684 was pre- 
sented to the living of Burstow, in Surrey, which 
he held till his death on 31st December 1719. See 
Baily’s Account of Flamsteed ( 1835). 

Flanders (Flemish Vlaenderen), the country 
of the Flemings, a territory lying adjacent to 
the North Sea, between the Scheldt and the 
Somme, which embraced the present Belgian pro- 
vinces of East and West Flanders, the southeni 
portion of Zealand in Holland, and the greater 
part of ancient Artois in France. This region was 
originally inhabited by Bel^ic tribes, on_ whose 
subjection by one of C«esar’s lieutenants their terri- 
toiy was incorporated in Roman Gaul. Under 
the supremacy of Rome they attained to a certain 
degree of civilisation, being renowned for their 
agriculture, their industry, and their commerce. 
The region was afterwards overrun by the Franks 
on their way to Gaul, many of them settling there 
permanently. By the Treaty of Verdun ( 843 ) Flan- 
ders was assigned to Neustiia. The real nucleus of 
Flanders as a political state was the patrimony of 
a noble family whose possessions were grouped 
around Bruges and Sluys, In 862 the king of 
France, as suzerain, changed the title of the head 
of the family from forester or ranger to count. The 
first recipient of the honour was Baldwin I. , Iron- 
arm (837-877), who was likewise invested with the 
maritime region of north-east France, on condition 
that he defended it against the Normans. His 
descendant, Baldwun lY. (989-1036), havii^ seized 
upon the emperor's town of Valenciennes in 1006, 
and proving himself able to keep what he had 
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taken, was allowed to retain it ( 1007 ) as a feudatory 
of the empire. At the same time the emperor 
invested him with Ghent and the Zealand islands 
(Walcheien, Beverland, &c.). Thus the Count of 
Flandeis held of the emperor as well as of the king 
of France, Under this count’s son and successor, 
Baldwin V. (1036-67), the county of Alost (Aalst), 
Tournai, and Hainault were added to the prin- 
cipality. On his death the Netherlands portion 
of Flandeis was erected into an appanage for his 
younger son, Robert the Frisian, who on the death 
of his elder brother, Baldwin VI. ( 1067-70 ), also 
wrested Flandeis from Baldwin’s widow Richilde, 
leaving to her and her son Hainault only. From 
this time down to the end of the 12th century the 
Flemish territoiies lemained thus divided. The 
counts of Flandeis of the 10th and 11th centuries 
were active in promoting the well-being of their 
people : they built churches and monasteries, and 
encouraged the industries of the towns, whereby 
Flanders rose to be the chief centre of woollen- 
weaving and fulling in Europe. At this period 
Ghent, Arras (the capital of the county), Courtrai, 
Rousselaere, Valenciennes, Cassel, Tournai, Lille, 
St Omer, Ypres, and Bruges were prosperous cities, 
the centres of the intelligence and public spirit of 
the country. Robert II. ( 1093-1111 ), son of Robert 
the Frisian, distii^uished himself in the first 
crusade. His son, Baldwin VII. (1111-19), rigor- 
ously suppressed the private feuds of his nobles, 
and administered justice with Draconian severity. 
As he left no heir, the county was held by a 
succession of alien piinces, as Charles of Denmark 
(1119-21); William, son of Robert of Normandy, 
till 1129; Thieny (Diedrich) of Alsace (1129-69), 
who took part in more than one crusade; and 
Thierry’s son Philip (1169-91), who, besides cham- 
ioning the Christian faith against the Saracens, 
id much to foster industry and trade at home. 

The accession of these foreign princes was turned 
to account by the Flemish cities, which extorted 
from them important charters of libertjr and self- 
government. On Philip’s death, Baldwin of Hai- 
nault reunited the two Flemish counties under one 
sceptre. But he had a rival for Flanders proper in 
Philip of France, who, having married Baldwin’s 
own daughter, the niece of PhUip of Flanders, 
claimed this district as her dowry; and Baldwin 
was constrained to buy oif his more powerful an- 
tagonist by the cession of the county of Ai-tois, a 
laige part of southern Flanders, and the towns of 
St Omer, Hesdin, and some others. From this 
time forth Ghent superseded Airas as the capital. 
The next prince of Flanders was Baldwin IX. ( 1194- 
1206 ), son of Baldwin of Hainault, who, after win- 
ning back from France most of southern Flanders 
(though not Artois), took the crusader’s cross and 
became the founder of the Latin empire of Con- 
stantinople. Baldwin was followed successively by 
his two daughters, Johanna (1206-43) and Margaret 
( 1243-78 ), and by Margaret’s son, Guy of Dampierre 
(1278-1305), who spent a large part of his life as a 
prisoner in France. Under these rulers the king of 
France first began to exercise a determining influ- 
ence upon the government of Flanders. In 1256 the 
Zealand islands were given to the Count of Holland, 
and to Holland they have ever since belonged. 
The next century presents a series of disputed suc- 
cessions, mostly fomented by the kings of France, 
who made strenuous efforts to unite Flanders to the 
French crown. The country was in fact divided 
between two streams of preponderating influence : 
on the one hand the nobles, headed by the counts, 
were enamoured^ of France, and French society, and 
French institutions (Leiiaerts ) ; and on the other 
the burghers of the towns { Claeuwaerts) clung tena- 
ciously to their national independence and muni- 
cipal freedoncL It was the latter party that con- 


stituted the backbone and strength of the country. 
From the middle of the 12th century the cities^ 
growing more independent and more turbulent with 
the increase of wealth, heoan to play an incieas- 
ingly^ important part in the politics of Flanders, 
waning one against another, and even waging civil 
strife -wfithin their own walls, taking up arms 
against their counts, and by their factions either 
consolidating or marring the fortunes of the lulers 
of the countiy. It was especially under Johanna 
and Margaret that the burghers of such cities as 
Bruges, Ypres, Ghent, and Lflle made rapid pi ogress 
in commercial prosperity and in the establishment 
of democratic principles of local government. Each 
of these cities possessed neaily 40,000 looms for 
weaving cloth ; whilst Damme was a thiiving sea- 
port, doing a large shipping trade in wool, com, 
cattle, wine, beer, &c. Tne struggle of the cities, 
represented chiefly by Bruges, Ghent, and Ypies, 
against the counts and other ruleis, lasted moie or 
less down to the Treaty of Utrecht (1713). 

Philip IV. of France, having for some years, 
steadily fanned the dissension in Flanders, at 
length got Count Guy into his hands and took 
possession of his country ( 1300 ), which he governed 
by means of a regent, Chfltillon. This man’s 
oppressive lule, however, provoked a general revolt 
of the Flemings, who in the battle of the Golden 
Spurs, fought near Courtrai on 11th July 1302, 
ahnost destroyed the army sent against them by 
the king of France. The contest continued until) 
1320, during all which time the Flemings success- 
fully repelled the attempts of Philip to invade their 
country; and at last wholly shook off the claims 
of France. Under Louis, who became Count of 
Flanders in 1322, and who neglected his country 
to spend most of his time at the court of France, 
the cities frequently broke out into open revolt ; 
Bruges even neld Louis a prisoner for seveial 
months, nor were the rebels quelled except with the 
aid of a large French ai my (1328). In 1336 Jacob 
van Artevmde (q..v.), who had acquired supreme 
influence and power in Ghent, induced the chief 
cities, in defiance of their count, to make an alliance 
with Edward III. of England to help him in his 
quairel with France. From this time down to 1345, 
when he was slain by a rival in Ghent, Van Arte- 
velde was the real ruler of Flanders, though he 
found it an impossible task wholly to restrain the 
violence and disorder in the restless cities. Under 
Louis 11. , who succeeded his father, Louis I., in 
1346, it was Ghent and Ypres that at first refused 
to submit to his rule. Then, in 1379, the keen 
rivalry of Ghent and Bruges came to a head in a 
civil war, which soon swelled into a general uprising 
of the entire country, led by the Ghent faction of 
the White Caps, against the count. The people 
of Ghent held out stubbornly under Philip van 
Artevelde, who, however, was slain in battle against 
the French, 27th November 1382, at Roosbeke. Two* 
years later Count Louis III. died, leaving an only 
daughter, manied to Philip of Burgundy (q.v.), 
with which duchy the history of Flanders became 
thenceforward intimately associated, until in 1477, 
by the marriage of Mary of Burgundy to Maximilian 
of Austria, both states passed to the empire, Flanders 
becoming part of Austrian Netherlands, Against 
this arrangement France vainly protested; and in 
1526 she was compelled finally to renounce her 
claims as suzerain. With the accession of Philii> 
II. to the throne of Spain the history of Flanders 
becomes identical with that of the Spanish Nether- 
lands (see Holland), By the Treaty of West- 
phalia Dutch Flanders was transferred to the 
United Netherlands, whilst by the treaties of the 
Pyrenees (1659), Nimeguen (1678), and Utrecht 
(1713) Louis XIV. succeeded in adding to France 
Artois and a large part of French Flanders. By 
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this last treaty and by that of Rastatt (1714) the 
rest of Flanders, was assigned to Austria, and 
became kiio\\n as the Aiistiian Netherlands. On 
the formation of the new kingdom of Belgium in 
1831, the provinces of East and West Flanders were 
incorporated v itli it. 

See Oudeglierbt, Chroniqiies et Annales de Flandre 
1 1571 ) ; Warakonig, Mandrische Staatsgeschiohte ( Tubin- 
gen, 1835-39 ) ; Conscience, Geschiedenis van Belgie ( 1845 ) ; 
and the more recent works of Kervyn de Lettenhove. For 
the Belgian provinces of East and "West Flanders, see 
Belgium ; for the Flemish language, see Holland ; and 
for the Flemish School of Painting, see Painting. 

Flaiiclriii, Jean Hippolyte, historical and por- 
trait painter, was born at Lyons, 23d May 1809, 
the son of a miniature-painter. After studying in 
his native town, he proceeded in 1829 to Paris, 
where he attended the School of Fine Arts. But 
he also worked under Ingres, who was his true 
master ; and from him he imbibed that love of 
severe and definite foiin and that classical feeling 
which he used for his own ends in his religious 
painting. He had a severe struggle with ill-health, 
and endured many privations ; but in 1832 he won 
the Pi'ix de Borne by his ‘ Recognition of Theseus ; ’ 
and befoie his five yeais’ residence in Italy was 
completed he had produced his fine rendering of 
‘ St Clair healing the Blind,’ now in the cathedral 
of Nantes. Henceforward he was mainly occupied 
with decorative monumental work, though he also 
executed many admirable portraits. In 1842 he 
began his great frescoes of ‘ Christ entering Jeru- 
salem,’ and ‘Christ going up to Calvary,’ in the 
sanctuary of the church of St Germain-des-Pr4s, 
Paris, deeply impressive works, which already 
entitled their painter to rank as the gieatest 
leligious painter of the century. The choir of the 
same church he adorned ( 1846-48 ) with figures of 
the Saints and the Virtues. He also decorated the 
church of St Paul at Nimes (1847-49), the church 
of St Martin d’Ainay at Lyons (1855), and painted 
the fiieze of St Vincent de Paul, in Paris, with a 
noble series of saints and martyrs. In 1855 he 
began his last great woik in the nave of St Germain- 
des-Prfis, consisting of subjects from the Old and 
New Testaments, of which some were left uncom- 
pleted at his death, at Rome, 21st March 1864. 
His Lettres et Pens^es, with a memoir and a cata- 
logue of his works, were issued by the Count Dela- 
hoide, in 1865. See also Lives by Poncet (1864) 
and Montrard (1876). 

Flank ( ‘ the side ’ ), a word used in many senses in 
military matters. Flanks of an army are the wings, 
or bodies of men on the right and left extremities. 
Flank files are the soldiera marching on the extreme 
righh and left of a company or any other body of 
troops. Flank company is the company on the 
right or left when a Ibattalion is in line. Flanking 
parties, ox flankers, are cavalry or infantry marching 
some distance fi'om the sides of the main column to 
prevent a sudden attack upon them. — Flank, as 
applied in Fortification, wdll be best described under 
that article. Generally it is any part of the 
works from which fire sweeps, or flanks, the front 
of any other part. The flanks of a frontier are 
certain salient points on it, strong by nature and 
art, between which an enemy dare not penetrate, 
at the lisk of their garrisons attacking his rear, 
and cutting off communication between him and 
his base. — In manoeuvring, ‘to flank’ is either to 
protect the flanks of one’s own army by detached 
bodies of troops, or field-works, or to threaten 
those of the enemy by directing troops against 
them. To outflank is to succeed by manoeuvres 
in overlapping the flank of an enemy who has 
been, on ms part, endeavouring to flank one’s 
own force. 


Fiamian Islands? or The Seven Hunters^ 
a small group of uninhabited (save for the four 
persons in the lighthouse) islets off the outer 
Hebiides, 20 miles NW. of Gallon Head in Lewis. 

Flannel (unlike flannelette, an inflammable 
cotton fabiic made in imitation of flannel ), a woollen 
cloth manufactured much like other wmollens ( not 
woisteds). For flannel the wool, afier passing 
through the prepaiatory processes of scouring and 
devilling, is carded, spun, -woven, and fulled or 
milled. Those kinds with a fleecy pile on the 
surface are passed through the teazling-macliine ( see 
Woollen Manufactures). Yarn for ordinary 
flannel is loosely spun to impart softness to the 
fabric. Flannel wears better and shiinks less if the 
pile is slightly raised than if it is much raised, and 
it is better to get it of the natiiial white colour than 
slightly blued, as this tint gives way at the first 
washing. 

Welsh flannel made from the wool of the Welsh 
mountain-sheep fetches the highest price. But it 
is well known that tlie supjily of this wool is not 
nearly enough to make the (p^iantity of flannel sent 
into the market as ‘real Welsh."’ Some of the 
Lancashire flannels made of other wools are hardly 
inferior to those made in W ales, Y orkshire fiannelV 
are lower in price than either of these. Special 
kinds of flannel are made, such as the conipaia- 
tively firmly spun and closely w'oven flannel for 
cricket dresses and fancy shiits ; thin all-wool 
gauze flannel for use in "India and other warm 
countries ; similar flannel made with a silk -warp % 
dometts made of w^ool and cotton ; and gray, dyed, 
and printed flannels. The manufacture of flannels 
is chiefly earned on in England at vaiious places 
in Lancashire and Yorkshire, and in Wales at 
Newtown, Welshpool, and Llangollen. Flannel 
shirtings are made on a considerable scale at 
Auchterarder in Scotland. 

In the United States flannels are manufactured 
on a very extensive scale. In order to prevent 
shrinkage these are made of yarns more closely 
twisted than those used for English flannels. 
American flannels are also less highly fulled, and 
smoother in the face. The Fiencli excel in the 
manufacture of fine dyed flannels. On the Conti- 
nent, also, a substitute for flannel is made of the 
fibre of the leaf -needles of the Scots Fine (see 
Fibrous Substances). 

Flat? a musical character, shaped thus b, which, 
when placed before a note, lowers that note half a 
tone. The double fiat, bb, lo-\veis a note two semi- 
tones. Singing or playing is called flat when the 
notes are at all below the right pitch. 

Flat? a story or floor of a building, especially 
when fitted up as a separate residence tor a lamilv ; 
four, six, or more such dwellings (often only half- 
floors) being approached by a common stair. Thij;? 
tenement system is much more common in Scot- 
land and on the Continent than in England, though 
of late years it has been largely adopted in London, 
both in the licher and in the poorer districts. In 
New York and other large American towns, besides 
the older tenement houses, there are more expen- 
sive modern flats, often fitted with conveniences- 
unknown in similar houses in Europe. 

Fiatbusll, a former township of Long Island, 
adjoining Piospect Park, Brooklyn, with a lunatic 
asylum, was annexed to Brooklyn in 1894. and 
with it is now a part of greater New York. 

Flat-iisll {Plenronectidce), an important family 
of marine bony fishes, in the order Anacanthini, 
with the body compressed from side to side, and 
iparkedly unsymmetrical. Tlie turbot [Bhomhm 
maximus), the" halibut {Hippoglossm vulgaris), the 
flounder, plaice, and other members of tlie genus 
Pleuronectes, and the soles (Solea) are weli-known. 
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examples, valuable as food-fishes. There are about 
three dozen genera and two hundred species. They 
occur in all seas, and some thrive in fresh water. 
The adults keep to the bottom, especially on 
sandy coasts, and come nearer shore in the spring 
spawning season and during summer. They are 
all carnivorous. Many of them alter the colour of 
their exposed upper side in sympathetic and auto- 
matic adjustment to the nature of the ground on 
which they lie concealed. They are all destitute of 
a swim-bladder, but the most remarkable feature 
is the asymmetry of the skull, eyes, and muscu- 
lature. Unlike the gristly skates, which are 
flattened from above downwards, the Pleuronectidse 
are flattened sideways, and swim or rest on one 
side, either right or left. The under side is virtually 
uncoloured, the upper side is often markedly pig- 
mented, and bears both the eyes. The young forms, 
however, are striking contrasts to the adults. 
They are almost transparent, occur in the open 
sea, are quite symmetrical, with an eye as usual on 
•either side, and swim vertically. With increasing 
size the normal structure and habit are lost, the 
fishes become asymmetrical, and keep to the bottom. 
While the skull is still gristly and plastic it is 
twisted, and the lower eye comes to lie beside its 
fellow on the upper surface. The exact mechanism 
is not yet clear. See Fishes, Flounder, Plaice, 
Sole, Turbot, &c. 

Flatheads, a term officially but incorrectly 
applied to the Salish Indians, a small tribe dwell- 
ing on Clarke’s Fork, in Idaho. The men are in- 
dustrious and willing to learn, and have become 
good farmers ; preferring peace, they nevertheless 
make brave warriors, but have never fought against 
the whites. A grammar of their difficult language 
has been published by Mengarini (New York, 
1861). The term Flatheads refers to the very 
ancient practice of flattening the skulls of young 
infants bjr various mechanical means, such as was 
prevalent in Peru, both before and after the arrival 
of the Incas, among the Caribs in Central America 
and Mexico, in Florida, and among the mound- 
builders of the Ohio and Mississippi valleys. Among 
modem Indians it is mostly confined to the Chinooks 
i(q.v.) and other tribes of the north-west coast of 
North America. 

Flattery, Cape, a headland of Washington 
state, U.S., washed on the NE. by the Strait of 
Juan de Fuca, and on the SW. by the Pacific. 

Flatulence, distension of the stomach or 
bowels by the gases formed during digestion. See 
Indigestion. 

Flaubert, Gustave, who is considered by 
competent judges the most remarkable French 
novelist of the second half of the 19th centuiy, was 
born at Rouen on the 12th December 1821. He 
was the son of a physician of eminence, and in- 
herited, though not wealth, a fortune sufficient to 
enable him to choose his own way of life. He 
hesitated long between his father’s profession and 
literature ; and in literature he began with poetry, 
which, however, he definitely gave up before long 
for prose. Flaubert’s life was extremely unevent- 
ful in outward incident, the turning-point of it 
beh^, according to his intimate friend M. Maxime 
■du Camp (whose account, though traversed by some 
of Flaubert’s other friends, seems to be accurate in 
the main), the access when he was still a young 
man of some obscure form of brain-disease, which 
altered, and even to some extent arrested, his in- 
tellectual development. M. du Camp goes so far 
as to hold that almost all the original part of 
Flaubert’s work was conceived, if not actually 
sketched, before this time. But however this may 
be, Flaubert was a very late producer, and his 
'Work, when it did appear, was marked by a very 


strong and somewhat morbid idiosyncrasy. He 
had comparatively early (before 1849) written 
some fragments of a work only completed much 
later on the Temptation of St Anthony, but his 
first published book was the famous novel of 
Madame Bovary, which appeared in 1857. This 
is the history^ of a girl of some education, with 
strong aspirations after elegance of life and depth 
of passion, whose fate condemns her to live in the 
country as the wife of a w^ell-intentioned but 
utterly stupid and commonplace doctor. Her suc- 
cessive lapses into vice, her desertion by each of 
her lovers, her extravagance, and her final suicide 
form the central part of a story, the outline of 
wliich is filled up bv a series of the most wonderful 
studies of scene and character, charged with satiric 
melancholy, and expressed in an extraordinarily 
careful and vivid style. Style, indeed, was the 
object of Flaubert’s main devotion, and as he ad- 
vanced in years he for the most part shut liimself up 
in his small country-house near Rouen to wrestle, 
as his own favourite phrase expressed it, with the 
language which was to clothe his thought. Al- 
though Madame Bovary is not constructed accord- 
ing to English ideas of decorum, its license in that 
respect does not exceed what had long been common 
in French, and the author was most indignantly 
surprised at its prosecution as an offence against 
morals, a prosecution which did not succeed. His 
second work, Salammhd (1862), dealt with the last 
stmggle of Rome and Carthage. The author had 
taken immense pains to study the locality and all 
the authorities ; and he put into his book in conse- 
(3[uence an amount of archseological detail and local 
colour which sometimes seems to overweight the 
story. Salammhd is moreover deeply tinged with 
the sombre horror which was one "^of laaubert’s 
notes. 

In 1866 Flaubert ^vas decorated 'with the Legion 
of Honour. Three years later FJSducahon Senti- 
mentale, a much longer book, appeared, but >vas 
far less popular. No book of Flaubert’s dis- 
plays more accui*ate observation of life, but the 
absence of central interest and the disheartening 
effect of a mere succession of disillusions undergone 
by the hero make it a book for few. In 1874 
appeared the splendid phantasmagoria of La TeH’ 
tation de St-Antoine, worked up from the early 
fragments already referred to, and the masterpiece 
of its kind ; while in the same year the author pro- 
duced a play, Le Candidat, with little success, and 
of no merit. In 1877 there followed his last book 
(exclusive of posthumous work), Trois Contes, 
which represents all his best mannei's; the first 
tale, on the daughter of Herodias, being a Sal- 
ammhd in little, Un Cceur Simple displaying all 
the power of Madame Bovary with a perfectly 
harmless subject, and St-Julien VMospitaUer being 
in the same vein as the Tentation, with the addition 
of something like a central thread of interest. 
Flaubert died on May 9, 1880, and after his death 
appeared a novel, Bouvard et Bieueliet, which had 
not received his final revision, and which is some- 
what undigested. It tells of the attempts of two 
retired men of the middle class to interest them- 
selves in literary and scientific researches. There 
hasbeen published (also posthumously; trans. 1922) 
an extremely interesting correspondence with 
George Sand ; and other letters thro'wing much liglit 
on Flaubert’s character have followed. In his last 
years he was a member of a small set of distin- 
guished writers (the other three being the meat 
Russian novelist Turgenieff, M. Daudet, and M. 
Zola), who frequently met, and who acquired 
the reputation as of a sort of headquarters-staff of 
what I 18 LS been successively called realism and 
naturalism in fiction. Flaubert, however, never 
belonged to either of these schools, least of all to 
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that of naturalism. His minute and exhaustive 
debcnption was indeed a point in common with 
Loth ; but this desciiption was always subordinated 
to a strictly romantic conception of the general 
scheme of story-telling. Flaubert was in fact a pure 
romanticist who came late and had engrafted on the 
earlier romanticism not a few characteristics rather ^ 
inherited than borrowed from Balzac on the one 
hand, and Stendhal on the other. It is improbable 
that any more remarkable examples of this com- 
bined mode wull ever be created than Madaum 
Bovary and Salanivibd, each in its kind, though 
from the mere fact of the combination it follows 
that some readers -will fix their attention most on 
the realism, others on the romance. A splendid 
‘edition definitive’ of Flaubeit’s works was is‘-iisd 
in 1909-12. See work by J. C. Tarver (1895). 

Flavel, John, an English Nonconformist divine, 
born at Bromsgrove in Worcestershire, most prob- 
ably in 1630, was educated at University College, 
Oxford, took Presbyterian orders in 1650, and had 
already held livings at Liptford (in Devon) and 
Dartmouth, w-hen he was ejected by the Act of Uni- 
formity of 1662. He continued to preach privately at 
Dartmouth, and after the Declaration of Indulgence 
( 1687 ) was minister of a Nonconformist church theie 
till his death at Exeter, 26th June 1691. He was 
four times married. His writings were long popular, 
and do not entiiely deserve the neglect into which 
they have fallen. His best books are the Treatise 
071 the Soul of Man, The Method of G^'aee, A Tolen 
for Mour7ie7%, and Husbandry Spiritualised. An 
edition in 6 vols. was issued in 1820. 

Flayiau Caesar .S were Vespasian (q.v., Titus 
Flavius Vespasianus) and his sons and successors, 
Titus and Domitian. 

Flayine^ a concentrated preparation of quer- 
citron balk imported from Anieiica. Until recently 
it was an important yellow dye, but cheaper colour- 
ing materials are now being substituted for it. 
See Dyeing. It has been tried as an antiseptic 
for wounds, but with less satisfactoiy results than 
had been hoped for. 

Flax {Ltnmi), the typical genus of Linacese, a 
sub-order of Geraniacece, consisting of about 140 
species of annual and perennial herbaceous plants, 
with a few small shrubs, all inhabitants of tem- 
perate climates, most abundant in Europe and 
northern Africa. Some are cultivated as showy 



garden annuals— e.g, Linum grandiflorum, &c., 
wlxile the allied Itadiola millegrana (Allseed) is 
the smallest of our phanerogamic weeds. L. cath- 


ai'tieuni, an annual weed, is the Purging Flax, long 
a standard resource of domestic medicine. But 
all essential interests centre round the Common 
Lint or Flax, well named by Linnaeus L. usitatis- 
simmn, since in its impoitaiice for civilised man it 
rivals the staple food plants. There are two main 
varieties or sub-species — viilgai'e and himnle — the 
latfcer distinguished by its shorter and more branched 
stems and rather larger leaves, hut more easily by 
its larger capsules, which buist open when ripe* 
with a characteristic sound, so scattering the seed. 
Though shorter, this yields the finer, softer, and 
whiter fibre. In both the flower is a loose corymb 
of beautiful blue flowers. L. ausi7iae%m is also* 
cultivated in Fi*ance, L. maritimum in southern 
Europe, and L. Levisii in North America, but all 
yield a coarser fibre. The flax of prehistoric times 
found in the Swiss pile-dwellings, and in the remains 
of the stone age in northern Italy, was derived from 
L. angustifoUmi, as not only the manufactured 
product but the actual remains of the stems, fruit, 
and seeds clearly show. The common lint of the 
Aryan peoples was, however, L. usitatisshnwa, 
and the occuirence of the name lint with little 
modification in all European languages is usually 
interpreted as indicating that its use dates fronii 
the remote antiquity of their common home. The 
same cultuie is shown by an examination of the 
mummy-cloths of Egypt, which are always of linen ; 
and the species is also recognisably delineated upon 
the walls of the tombs. 

The quantity of flax produced in Great Britain, 
once large, had become quite negligible before 
the war of 1914-18. Several thousand acies were 
grown under war conditions, but it seems doubtful 
whether the cultivation of the crop has been per- 
manently le-establislied. In Ireland the area was 
much more considerable, but had sunk fioin over 
300,000 acres in 1863 to about 50,000 before the 
war, piactically all in Ulster. The area in Ireland 
was doubled duiing the war, but again it is doubtful 
whether the inciease will prove permanent. Russia 
was by far the greatest flax-producing country before 
the war. The area exceeded 5,000,000 acres, and was 
increasing. Geimany, Belgium, Holland, France, 
Austria, Hungary, and Italy all produced consider- 
able quantities, ranging from 70,000 to 250,000 
acies, but the areas in every case, except that of 
Hungaiy, were decreasing. 

In Europe flax is cultivated both for fibre and 
for seed, in India, the United States, Aigentina* 
and Canada the crop is grown mainly for seed. 

For an account or the mode of preparation of its 
bast as a textile fibre, see below ; for processes of 
manufacture, see Linen ; and for a description of 
the useful applications of its seed, see Linseed, 
Oilcake, Oil. 

Flax-deessing, — Growing stems of flax are not 
cut by scythe or reaping-machine, but pulled up 
by the roots. The best time for doing this is when 
the stalks begin to turn yellow at the base, and 
the seeds begin to change from green to a pale 
brown. A heavier crop is obtained when the plant 
is I’iper, but the quality of the fibre is injured. It 
is of importance that the stems of equal length 
should be separated, uniformity in this respect 
simplifying the dressing processes. 

Bvpplmg, the process of removing the seeds> 
follows the harvesting. The ripple, or rippling- 
comh, consists of a row of round non teeth set in a 
wooden frame which is fixed to a plank. In length 
the teeth are about 18 inches, and at the pointed 
tops they are about half an inch apart. The 
rippler, taking up a bundle of flax, spreads out the 
tops like a fan, and generally draws first the one 
half of it and then the other through the teeth, a 
sheet being placed on the ground to receive the 
seeds or bolls as they fall. One or two machines 
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have been introduced for rippling flax. One of 
these removes the seeds by passing the stems 
between two cast-iron cylinders. Another performs 
the operation by means of beaters which loosen the 
seeds, and shaliers which then shake them out of 
the bundles of flax-stiaw. 

Retting is the name given to the next process in 
the treatment of the stems of flax. Its object 
is to facilitate the separation of the useful fibre 
fiom the boon or woody part of the stem through 
the removal, by fermentation, of the gummy or 
resinous matteis piesent in the plant. This is done 
either by dew-retting or by water-retting with or 
without the aid of heat. Dew-retting ccmsists in 
spreading the flax on the grass, and exposing it to 
the influence of dew, rain, air, and light for a con- 
sideiable time. It is a method practised in Russia, 
and produces a soft and silky fibre. Water- 
letting or steeping is the plan most generally 
followed. Soft water is essential, and the dam 
or pond should not be more than four feet 
deep. In this the flax bundles or ‘beets* aie 
placed in rows, roots downwards, and then covered 
with weeds or straw weighted with boards and 
stones, or with turf and stones, to keep the flax 
below the water. If the weather is warm fermenta- 
tion begins soon, a change which causes the flax to 
nse in 0ie water, and it must then be more heavily 
weighted. The flax sinks again as the fermenta- 
tion slackens, the extra wreight being then removed. 
Great judgment is required to determine wdien the 
retting has proceeded far enough. The stems aie 
examined with much care, and if one finds on 
breaking them at one or two places, or twisting 
them in the middle in opposite dhections, that the 
woody core called ‘shore* or ‘shive* separates 
freely from the fibre, the flax is ready for removal 
from the pond. From ten to fourteen days are 
required for the process with water at ordinary 
temperatures. The smell that accompanies the 

rocess is most offensive, and -water in which flax 

as been steeped is valuable as a liquid manure. 

A quicker process of retting, in -vdiich water at a 
-temperature of 75® to 90® F. is used, was introduced 
by an American, R. B. Schenck, in 1847. Wooden 
vats are employed, and the fermentation goes on 
so much more rapidly that the time of steeping is 
reduced to from 50 to 60 hours. By another in- 
vention ( Pownall*s ) the flax is passed between heavy 
1 oilers after it is taken from the vats, clean water 
being kept flowing over the stems during the 
operation to remove the gummy matters. Schenck*s 
method is not much favoured now. 

Grassing follows the ordinary retting process. 
The flax stems are spread in rows of thin laj^ers 
upon short grass for a few days, during which time 
they are sometimes turned with a pole ; but if this 
is not done, the tips of the stems of one row should 
• overlap the root ends of the next. The flax is 
lifted when it is found that a slight rubbing suffices 
«to separate the woody core from the fibre. 

Breaking , — ^After the retted stems are dried they 
'Undergo ‘ breaking * to prepare them for the scutch- 
ing process. One simple and efficient machine for 
breaking consists of two pairs of horizontal fluted 
rollers — one pair having finer flutes than the other 
— mounted in a frame, and turned by the necessary 
earing. There is also a feed-table. In passing 
etween the rollers the brittle woody parts of the 
-sterns^ are broken throughout their length. Later 
breaking-machines have more numerous fluted 
rollers, some of which have a reciprocating motion. 
The niore efficiently the breaking is performed the 
less will be the amount of scutching required. 

Scutching . — ^The woody matter of the flax stems 
being broken Up and ^dy -fco be separated from 
the ^rous pormon,^ this is done either by hand- 
.scutchmg or> as is dbiefly now the case, by scutching- 


machines. In the hand-process the flax is hung up 
in such a position that ir can be struck repeatedly 
with the blade of a scutching-knife, so as entiiely 
to remove the woody portion. In scutching-mills 
— ^wliich are usually driven hy water-power — tlie 
scutching is performed by a seiies of vertical 
wheels, on each of which are mounted a few 
wooden blades projecting consideiably beyond the 
rim. These blades take the place of the scutching- 
knife, and work against wedge-shaped projections 
in a partition, striking the flax in the direction of 
its length, a workman sliding the ‘broken* flax 
gradually forward as the scutching proceeds. 
Besides this arm-scutch in scutching-mills there 
are scutching-machines of more elaborate con- 
struction used in the dressing of flax. Brushing- 
machines are sometimes employed to give the flax 
a final cleaning before baling it for the market. 
For the manufacture of flax into cloth, see Linen, 
and Spinning. 

Fla.X 9 New Zealand, a valuable fibre quite 
different from common flax, and obtained from the 
leaf of a monocotyledonous, instead of the stem of 
a dicotyledonous plant. The plant yielding it is 
Phormium tenax^ often called New Zealand Flax, 
and sometimes Flax Lily and Flax Bush (Harakeke 
of Maoris). It belongs to the older Liliaceae, and is 
an evergreen growing wild over large areas, and veiy 
easily cultivated, even upon the poorest soils ; it 
has also been introduced into southern Fiance and 
Dalmatia, and is familiar in colder climates as 



New Zealand Flax {Phormium tenax ) : 
a, inflorescence ; 6, separate flowers, enlarged. 


a decorative plant in gi-eenhoiises and sheltered 
gardens. Its leaves resemble those of an Iiis, 
and are from two to six feet long and one to two 
or three inches broad. The flowers are produced 
in a tall branched panicle, and aie numerous, 
bro-wnish-yellow, and not very beautiful ; the fruit 
is a three-cornered capsule, with numerous com- 
pressed jet-black seeds. The fibre of the leaves 
IS both very fine and veiy strong, and was used 
by the New Zealanders, before their country was 
discovered by Europeans, for making di esses, 
ropes, twine, mats, cloth, &c. New Zealand 
flax is imported into Britain for making twine, 
ropes, sailcloth, and other uses to which its 
strength and durability alike well adapt it. To 
obtain the fibre the leaves are cut thrice yearly, 
and the fibre is easily separated by maceration. 
But the New Zealanders procure the fibre in its 
greatest perfection, very long and slender, shining 
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like silk, l)y a more laborious process, and with- 
out maceration, removing the epidermis from 
the leaf when newly cut, separating the fibres by 
the thumb-nails, and then more perfectly by a 
comb. The root stocks are bitter and purgative, 
and have been used as a substitute for sarsaparilla- 
The leaves, when cut near the loot, exude a viscid 
juice, which becomes thick and gummy, and is 
then eaten; the New Zealandeis prepare a sweet 
beverage from the flowers. 

Flaxmailf John, RA., sculptor, was born at 
York, 6th July 1755. His father, a moulder of 
plaster figures, removed to London Avhen his son 
was six months old; and the delicate, slightly- 
deformed child, confined to home-pleasures and 
stimulated by the works of art which sui rounded 
him, soon developed a taste for di awing. Seated 
in his little chair behind the counter, with his 
crutches by his side, he attracted the attention 
of some of his father's customeis. The Rev. 
Mr Mathew found him attempting to teach him- 
self Latin, and forthwith befiiended him, intio- 
ducing him to his cultured and lefined home- 
circle, where his wife lead Homer and Vii’gil to 
the boy- At the age of ten his health gieatly 
impioved, and he devoted himself to ait. In 1767 
and 1769 he exhibited models at the Free Society 
of Artists, and in the latter year he was admitted 
a student of the Royal Academy, whose silver 
medal he won in 1770, when he began to contribute 
to its exhibitions. From this period he was 
constantly engaged upon works of sculpture ; but 
patronage was long of coming, and from 1775 till 
1787 his chief source of income was the Messrs 
Wedgwood, whom he furnished with exquisite 
designs and decorations for their potteiy, work 
for which he was admirably fitted 1^ his un- 
rivalled skill in modelling in relief. In 1782 he 
quitted the parental roof, established liimself in 
a small house and studio in Wardour Street, and 
married Ann Denman, a cultivated and estimable 
woman, who was his true helpmate for thirty-eight 
years. He now began to be employed upon monu- 
mental sculpture, into which he infused much of 
pathos and of grace. Among his works of this class 
may be named his monument to Chatterton, in 
St Mary RedclifFe, Bristol ; to Collins, in Chichester 
Cathedral; to Mrs Morley, in Gloucester Cathedral; 
and to the memory of Miss Cromwell. By 1787 
he had gained enough by his art to warrant a visit 
to Italy, and, accompanied by his wife, he pro- 
ceeded to Rome, and studied there for seven years. 
During this period he executed a group of Cephalus 
and Aurora; his ill-remunerated group of ‘The 
Fury of Athamas,’ from Ovid ; and his restoration 
of the Hercules toiso ; and began his great series 
of designs to the Iliad and the Odyssey (published 
1793), to iEschylus (1795), and to Dante^s Divina 
Commedia (1797), which were engraved m Rome 
by Piroli, under his own supervision, and widely 
extended his fame. They were followed by Ins 
designs to Hesiod, engraved by Blake in 1817. 
Returning to England in ^ occuj^ied himself 

minster Abbey. In 1797 he was elected AB.A, 
in 1800 R.A., and in 1810 he became professor of 
Sculpture to th^ Royal Academy, His lectures, 
>vhicn were collected in a volume in 1829, are judi- 
cious and well considered, but somewhat wanting 
in lightness, point, and charm of style. Among 
the works of his later life are his monuments to Sir 
Joshua Reynolds, to Lord Howe, and to Lord 
Nelson ; ‘Michael and Satan,® his most important 
example of ideal sculpture, executed for Lord 
Egremont; and his drawings and model for his 
^eat ‘ Shield of Achilles,® completed in 1818. He 
died 7th December 1826, and was buried in the 
church of St Giles-in-the-Fields, London. 


Personally Flaxman was a man of extreme 
gentleness, modesty, and courtesy ; simple and 
abstemious in his tastes; devout in fe[>iiit, a 
follower of Swedenborg. See AUan Cunningham s 
Liveii of the 2Iost Emuietit British Fainteis, 
SculptorSi Gind Architects^ vol. iii. (1830) ; and Sir 
Sidney Colvin, The Drawings of Flaxman tn 
Thirty-two Plates, with Descriptions and an Essay 
on his Life and Genms (fol. 1876). 

Flea) a name applicable to any member of the 
small order Siphonapteia or Aphaniptera, of which 
Pidex irritans is a familiar example. They aie 
wingless insects, probably i elated to flies ; with 
long, slender, seirate, piercing mandibles, an un- 
X3aiied sucking tube (the labium), arid long labial 
palps, forming a sheath. It is heliev’ed that the 
irritation pioduced by a fl.ea-bite is partly due to 
the introduction of micro-organisms which occui in 
the salivary glands of the flea. The eompiessed 
shape of the body, the long, powerful, bristly legs, 
which are able to take such i elatively gigantic leaps, 
and the abdomen with eiglit lings heaimg bristles 
may be leadily xieiceived on the common species ; 
while microscopic examination will show the biting 
and sucking mouth -appendages, the small eyes 
and minute antennse, and t\vo pans of little biistly 
scales, like remnants of wings, on the second and 
third segments of the thorax. The eggs, usually 
not numerous, are laid in safe corners, oi in the fur, 
feathers, &:c. of the animal infested; the hatchmg 
is rapid (six to twelve days), and biistly, footless 
larvee emerge; after a few (eleven) days® voiacity 



Metamorphoses of Common Flea {Pul ex zrriians), 
magmfied : 

a, laiva ; t, pupa or nyiupli ; c, peifect insect 


these foim cocoons, and so lest in pupa quiescence 
for variable periods. In summer the entire devel- 
opment of Pulex irritans occupies about a month. 
The larvae feed on waste animal matter. The fleas 
are all ectoparasitic on warm-blooded animals, and 
the numerous species are more or less ngidly con- 
fined to particular furred and feathered hosts. The 
flea that chiefly troubles man is Pulex zrritans, 
that of the cat and dog is P. serraticeps (which 
seems to be an intermediate host of a dog tape- 
worm); P. aviitm is common on buds. The lat- 
flea of India {Xenopsylla cheopis) seems to convey 
the bacillus of Plague (q.v.) from rat to rat, and 
from lat to man. The common English lat-flea 
{Ceratophyllus fasciaHis) taansmits a tiypanosome 
from rat to rat. The muscular energy of these 
pests has been utilised in ‘ flea-exhibitions,® in wbich 
tamed captives drag miniature caniages, and per- 
form similar exercises. As regaids their leaping 
powers, Kirby and Spence liave the following note : 
‘Aristophanes, in order to make the gieat and 
good Athenian philosopher, Socrates, appear ridic- 
ulous, lepresents him as having measured the leap 
of a flea. In our better times scientific men have 
done this without being laughed at for it, and 
have ascertained that, comparatively, it equalled 
that of the locust, being also two hundred times 
its ( tbe flea’s ) length. ® Where fleas prevail in spite 
of cleanliness, recourse may be had to insecticide 
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prepaiations, the modern substitutes for the old- 
tasnioned fleabane and wormwood. The more for- 
midable Chigoe { V. ) or Jigger is separately noticed. 
See Taschenberg, FIoIiq (1880). 

Fleabane {Pulicarki), a genus of Compositae 
(&ub-oider TubuMorae, family Innleee), readily 
recognised by a peculiar aromatic smell, sometimes 
compaied to that of soap, which is said to be effica- 
cious in diiving away fleas. There are two Biitish 
species, P, vulgaris and P. clgsenterica, and the 
latter has a considerable leputation in diarihoea 
and dysenteiy. Comjza sqaui rosa^ also called flea- 
bane, belongs to a closely allied genus. 

Fl^Che, in French, a spire generally, is also used 
specially for the slender spiie that sometimes rises 
from the intersection of the nave and transepts 
of large churches. For a good illustiation, see 
Cologne. 

Fl^che^ La, a town of France, in the depart- 
ment of Seal the, on the Loir, 60 miles NW. of Tours 
by rail. 1 1 has manufactures of paper, st ai oh, leather, 
and sabots, and since 1764 has been the seat of a 
famous military school { Pry^a?^^e ), founded in 1607 
as a Jesuit college, where Eugene of Savoy and 
Descartes \^ere educated. Here, too, are the heart 
and a statue (1857) of Henri IV. ; and here David 
Hume spent three years ( 1734-37 ). Pop. 10,000. 

F14cliiei% Esprit (1632-1710), Bishop of Nimes 
(1687), was born at Femes, and shone as a pulpit 
orator. See studies by A, Fabie (1882-86). 

Flecker^ James Elroy, poet and dramatist, 
was bom in London, 5 th November 1884. He 
was educated at. Uppingliam and Trinity College, 
Oxford, and at Caius College, Cambridge, where 
he studied Oriental languages. He entered the 
Consular service, lived at Constantinople, Smyrna, 
Beirut, and elsewhere in the East ; but consump- 
tion drove him to Switzerland, and he died at Davos 
Platz, 3d January 1916. His works, influenced by 
the Parnassians, include TAe Bridge o/Pw'e (1907), 
Forty-two Poems (1911), The Golden Journey to 
Bamarhityul The King of Alsander (1914), 

The Old Ships (1915), Collected Prose (1920), two 
plays : Hassan ( 1922 ) and Doyi J ucm ( 1925 ), See 
J. C. Squire’s introduction to the collected Poems 
( 1916 ), books by Goldving ( 1 922 ) and Hodgson ( 1 925 ). 

Flecknoe, Richard, a Roman Catholic, pos- 
sibly an Irishman and a priest, who after some ten 
years’ travels in Europe, Asia, Africa, and Brazil 
( 1640-50 ) came to London, mingled in the wars of the 
wits, wrote plays, and died about 1678. His name 
is now remembered (apart fronr Marvell’s satire) 
only as that of the stalking horse over whom Dry- 
den applied the merciless lash of his satire to Shad- 
well, the most virulent of his literary assailants. 
Dryden’s famous satire, MacFlecJcnoe, is partly 
the model of Pope’s more famous Dunciad. Fleck- 
noe is represented as seeking for* a successor to 
the throne over the realms of nonsense, on which 
lie had Jong sat supreme, and as having fixed on 
Shadwell as the one of all his sons best fitted for it. 

Fleet (that which floats), a collection of ships, 
whether of war or commerce, for one object or for 
one destination. ‘Division,’ ‘subdivision,’ and 
‘squadron’ are jjortious of a fleet. In the royal 
navy of Great Britain a fleet is ordinarily the com- 
mand of an admiral or vice-admiral, and should, 
stri^ly speaking, consist of ten ships or more of 
the first cl^s, with an appropriate number of battle- 
cruisers, light -cruisers, torpedo-boat destroyers, 
^bmarines. Great Britain maintains a fleet in the 
Channel and another in the Mediterranean j whilst 
the nuinlier of her war-ships in the West Indies, 
India and China, and the Pacific enables these 
squadrons to assume the dimensions of a fleet by 
vety tiifling additions from ether quarters. 


Fleet Prison,^ a celebrated London gaol, which 
stood on the east side of Farringdon Street, on what 
was formerly called Fleet Market. The keeper of 
it was called the Warden of the Fleet. It derived 
its name from the Fleet rivulet ( O.E. fleot^ ‘ a bay ; ’ 
afterwards applied to any shallow stream where small 
craft could float), whicn flowed into the Thames. 
The Fleet was the king’s prison so far back as the 
12th centuiy. In the 16th century it acquired a 
high historical interest from its having been the 
prison of the religious maityrs of the reigns of 
Mary and Elizabeth ; and the victims of the Star 
Chamber were confined here in the reign of Chailes 
I., and numbers of Puritans in that of his son. 
^Afterwards it became a jDlace of confinement for 
debtors and persons committed for contenmt from 
the Courts of Chancery, Exchequer, and (Jommon 
Pleas. During the 18th century it was the scene 
of every kind of atiocity and brutality, from the 
extortion of the keepers and the custom of allowing 
the warden to undenet it. ^ The Fleet was sever^ 
times rebuilt ; the last building was erected after 
the burning of the older one in the Gordon riots of 
1780, the predecessor of which had been destroyed 
in the oreat fire of London in 1666. In 1776 Howard 
found here 243 prisoners, their wives and children 
numbering 475 ; there were also 78 outdoor ditenus 
for debt, privileged to live within the ‘ rules. ’ In 
1830-34 the annual number confined in the Fleet 
for debt ranged from 700 to 884. The prison was 
abolished in 1842, and the debtors transferred to 
the Queen’s Bench, under the new name of the 
Queen’s Prison. The buildings were demolished in 
1845-46, and part of the site is now occupied by the 
Congregational Memorial Hall. 

Fleet Marriages. — The practice of contracting 
clandestine marriages was very prevalent in Eng- 
land before the passing of the fiist marriage act 
(see Marriage). The chapels at the Savoy and 
at May Fair, in London, were long noted for the 
performance of these marriages ; but no other place 
was equal in notoriety for this infamous traffic to 
the Fleet Prison. The fii-st notice of a Fleet mar- 
riage is in 1613, and the first entry in a register is 
in 1674, Up to this time it does not appear that 
the marriages contracted at the Fleet were clan- 
destine ; but in the latter year, an order having 
been issued by the ecclesiastical commissioners 
against the performance of clandestine marriages 
in the Savoy and May Fair, the Fleet at once- 
became the favourite resort for those who desiied 
to effect a secret marriage. At first the ceremony 
was performed in the chapel in the Fleet, but by 
10 Anne, chap. 19, sect. 176, marriages in chapels 
without banns were prohibited under certain 
penalties, and from this time rooms were fitted up 
m the taverns and the houses of the Fleet parsons 
for the purpose of performing the ceremony. Sir W. 
Besant^s romance gives a vivid description of the 
persons who celebrated these marriages — real or 
pretended clergymen of the Church of England, 
who had been consigned for debt to the prison of 
the Fleet, and who shamelessly employed touters to 
bring to them such persons as required their office. 
The sums paid for a marriage varied, according to 
the rank of the parties, fromlialf-a-crown to a lar^e 
fee. During the time that this iniquitous traffic 
was at its height every species of enormity was 
practised. Young ladies were compelled to marry 
against their will ; young men were decoyed into* 
a union with the most infamous characters j and 
persons in shoals resorted to the parsons to be 
united in bonds*whieh they had no intention should 
bind them. Registers of the marriages were kept 
by the various parties who officiated ; a collection 
of these books, purchased by government in 1821, 
is deposited at Somerset House. In 1840 they were 
deckled inadmissible as evidence in. a court of law» 
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Tarious ineffectual attemjits were made to stop 
the practice by acts of parliament, and at length, 
the nuisance having become intolerable, in 1753 an 
act was passed which struck at the root of the 
matter by declaring that all marriages, except in 
Scotland, solemnised otherwise than in a church 
or public chapel, where banns have been published, 
unless by special license, should be utterly void. 
The public, liowever, were unwilling to surrender 
their privilege, and on the 26th March 1754, the 
day before the act came into operation, there were 
no less than 217 marriages entered in one register 
alone. See Burn's History of Fleet Marriages 
(1833), and Ashton, The Fleet: its River ^ Prison, 
and Marriages (1888). 

Fleetwood^ or Fleetwood-on-Wyre, a mod- 
em seaport and trawling centre of Lancashire, at 
the mouth of the Wyre, 21 miles NW. of Preston 
by rail. Founded in 1836, it has an excellent 
harbour, and is a favourite resort for sea-bath- 
ing. Steamers ply to Belfast and the Isle of Man. 
Within the town is a lighthouse, the light, 90 feet 
high, being visible for 13 miles. Rossall School 
(q.v.) is two miles to the south-west. Pop. (1851) 
3121; (1911) 15,875; (1921, in holiday season), 
19,448. 

Flegel, Eduard Robert, explorer, born of 
German paientage at Wilna, 13th October 1855, 
made it the principal obiect of his life to acquire | 
for Germany the preponderating share of the com- 
merce of the Niger. His first ascent of this river 
was made in 1879, in the steamer of the London 
Missionary Society, and his second a year later, 
when he reached Sokoto by a left-hand tributary 
of the river. But his next joumey, in 1883, was 
the most fruitful in results, for duiing the couise 
of it he discovered the sources of the Benud, to the 
south of Adamawa. After a short visit to Europe, 
he again started for Africa in April 1885, haying 
been commissioned by the German African Society 
and Colonial Company to explore the country 
stretching between the sources of the Benue and 
tiie Cameroons ; it was also his intention to pene- 
trate from the Benue to the Congo, but he was 
suddenly struck down by death, near the mouth of 
the Niger, on 11th September 1886. 

Fleischer^ Heinrich Leberecht, Orientalist, 
was born at Schandau, in Saxony, 21st February 
1801. Having studied theology and oriental 
languages at Leipzig, he was for some years 
after 1828 engaged in catalo^iing the oriental 
MSS. in the royal library at Diesden, the cata- 
logue being published at Leipzig in 1831-34. 
After acting for five years as teacher in a school 
at Dresden, Fleischer w^as appointed professor of 
Oriental Lan^ages at Leipzig in 1836. He edited 
Abulfeda’s Histona Moslevnica (1831-34), the con- 
tinuation of Habicht’s edition of the ori^al of the 
Thousand and One Nights (vols. ix.-xii, 1842-43), 
Ali’s Hundred Sayings ( 1837), Baidhavi's Commen- 
tary to the Koran (1846-48), and wrote an account 
of the Ai'abic, Persian, and Turkish MSS. in the 
town library of Leipzig, printed in Naumann’s 
Catalogue (1838); also a Critical Dissertation on 
Hahichfs Glosses to the First Four Volumes of the 
Thousand and One Nights (1836). He died 10th 
February 1888. 

Fleming* John, naturalist, bora near Bath- 
gate, Linlithgowshire, in 1785, entered the ministry, 
was professor of Natural Philosophy at Aberdeen, 
1832-43, and filled the chair of Natural Science in 
the New Colley, Edinburgh, from 1845 till his 
death in 1857. His works include the Philosophy 
of Zoology (2 vols. 1822), a History of British 
Animals (1828), and Molluscous Animals (1837). 

Flemiil^f Paul, German poet, was bom 5th 
October 1609 at Hartenstein, in Vogtland. He 
201 


studied medicine at Leipzig, and accompanied em- 
bassies sent by the Duke of Holstein to Russia and 
to Persia. He returned in 1639, married, and re- 
solved to settle as a physician in Hamburg, but 
died there, 2d April 1640. Fleming stands at the 
head of the German iyiic poets of the 17th century. 
His GehtUche und weltUche Poemata (1642) con- 
tain many e.xquisite love-songs, which for more 
than a century remained unequalled in finish and 
sweetness. Others are full of glowing enthusiasm, 
ardent patriotism, and manly vigour, while his 
sonnets are marked by strength and thorough, 
originality. The most complete collection is that 
of Lappenberg (2 vols. 1866), who had already 
edited his Latin poems in 1863. 

Flemings, Flemish* See Flanders, Bel- 
gium, Holland [Literatuy'e of). Painting, and 
for Flemish Bond, see Bricklaying, 

Flensburg (Danish Fletishorg), a port in the 
province of Sleswick- Holstein, at the extremity of 
Flensburg Fjord, an inlet of the Baltic, 19 miles 
N. of the town of Sleswick. Its principal industrial 
establishments embrace iron and machine works, 
copper and zinc factories, sliipbuilding yaids, biick, 
cement, and lime works, and breweries ; fishing 
and fish-curing are also carried on. Along with 
Sleswick-Holstein, Flensburg passed from Denmark 
to Prussia iu 1864. It elected to remain German 
in 1920. Pop. ( 1875) 26,525 ; ( 1890 ) 36,894 ; ( 1919 ) 
60,941. 

Flers, a town of France, in the d^artiuent of 
Ome, 41 miles S. of Caen by rail. It has large 
spinning, brick and tile establishments, and is the 
centre of a busy manufacturing district, where 
linen and cotton goods, especially fustian and 
tickings, are produced. It contains a sixteenth- 
century castle, which was burned down in the 
Chouan war, but since restored. Pop. 13,000. 

Flesh* While in common parlance the term 
flesh is applied to those parts of the body com- 
posed of muscular tissue (see Muscle), it is, in 
physiological language, used as a term including 
all the living piotoplasnric matter of the body 
wliich has a chemical composition closely resem- 
bling that of muscle. This use of the word 
{Fleisch) W’e owe chiefly to the Munich school of 
physiologists, >vho have done so much to advance 
our knowledge of the chemical changes in the 
tissues. In such investigations the terms loss of 
j ‘flesh,’ gain of ‘flesh,’ &c. aie to be understood 
I in this inclusive sense. 

This flesh has something of the following com- 
position : 


Water 76 per cent 

Solids 25 ,1 

Inorganic 1 u 

Organic 24 ir 

Proteins 16-19 rf 

(Nitarogen) 3*4 n 


Flesh-fly* See Blue-bottle, and Fly. 

Fleta^ the title of an early treatise on the law 
of England, presumably written about 1290 by a 
judge who was confined in the Fleet piison. It 
consists of six hooks, the language being Latin. 
Selden edited it in 1647. 

Fletcher^ Andrew, of Salton, a famous Scot- 
tish patriot, was horn in 1655, the son of Sir Robert 
Fletcher, himself of English descent, and of 
Catharine Bruce, whose father, Sir Henry Bruce of 
Clackmannan, was directly descended from Robert 
Bruce. His father dying when he was still an 
infant, he was brought up under the care of the cele- 
brated Gilbert Burnet, and early imbibed his pre- 
ceptor’s passion for political freedom, hut not his 

E radence. After some years of continental travel,, 
e sat in parliament in 1681 as commissioner for his 
native county, and offered so determined an opposi- 
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tion to the measures of the Duke of York that he 
found it necessary to flee to England, and thence to 
Holland. Heie he formed fast friendship with the 
refugee English patiiots, and on his return to Eng- 
land in 1683 shared the counsels of Russell, Essex, 
Howard, Algernon Sidney, and John Hampden, 
the greater patriot's grandson. Though a republican, 
Fletcher was very far from being a modern demo- 
crat, for one of his favourite schemes was to utilise 
the hosts of vagrants and paupers of the time 
like the slaves of ancient Greece and Rome. On 
the discovery of the Rye-house Plot, Fletcher fled 
to Holland, returned as a volunteer with Mon- 
mouth, but was obliged almost at once to leave 
the aimy for having at Lyme shot a fellow -cam- 
paigner in a personal quanel about a horse. He now 
fled to Spain, but had no sooner landed at Bilbao 
than, at the instance of the English ambassadoi, 
he was flung into piison, from which he was soon 
mysteriously delivered by an unknown guide. In 
disguise he passed through Spain, not without 
further more tlian romantic adventures, in Hungary 
distinguished himself greatly as a volunteer against 
the Turks, and returned to Scotland at the 
revolution. He was the first patron of William 
Paterson, the founder of the Bank of England and 
projector of the Darien expedition, and it was the 
bitterness caused in Scotland by the base treatment 
the unfortunate Darien colonists received from King 
William’s government that gave Fletcher and the 
nationalist party their strength in the stru^le 
against the inevitable union with England. His ! 
famous ‘limitations* aimed at constructing a 
federative instead of an incorporating union — a 
frail structure that would have borne neither the 
burden of recent irritation nor the weight of ancient 
hatreds. Fletcher’s orations in the Scottish parlia- 
ment still glow with eloquence, and carry the 
stamp of genuine sinceiity, but the modern reader 
has feelings other than admiration for a statesman 
whose eyes were too much blinded by pre 3 udice to 
recognise that the only salvation for a country dis- 
tracted by intestine jealousies and hopelessly con*upt 
domestic government lay through incorporation 
with the larger and he^thier life of the great 
southern kingdom. After the consummation of 
the union, Fletcher retired in dis^st from public 
life, devoting himself to promoting agriculture. 
His fanners for winnowing corn and his mill for 
making ^o#-barley were better gifts to his country 
than all his speeches. He died at London in tne 
September of 1716. His writings were collected 
and reprinted at London in 1732. Fletcher is 
described as follows by a contemporaiy pen : ‘ He 
is a low, thin man, of a brown complexion, full of 
fire, with a stern, sour look ; of nice honour, with 
abundance of learning, brave as the sword he 
wears, a sure friend and an irreconcilable enemy, 
would lose his life readily to serve his country, and 
would not do a base thing to save it. His thoughts 
are large as to relimon, and not such as can be 
brought within the bounds of any particular set, 
and his notions of government are too fine-spun, 
and can hardly be lived up to by men subject 
to the common frailties of nature. Fletcher of 
Salton’s name survives popularly only in the 
famous but usually misquoted saying, in his 
AQC<mnt^ of a Conversation concerning a Right 
RegvlcUion of Gm)emmenis for the Govn/mon Good of 
Mankmd : ‘ I knew a very wise man, so much of 
Sir Christopher’s sentiment, that he believed if a 
man were pemaitted to make all the ballads, he 
need not care who should make the laws of a 
nation.' See the Life by G. W. T. Omond ( 1897). 

FletcHei^ Giles and Phineas, poets, were 
cousins of Fletcher the dramatist, and sons of 
Giles Fletcher, LL.D* (1549-1611), himself a poet 
and writer on Russia, and Queen Elizabeth’s 


minister in negotiations in Germany and at the 
court of Russia. — Giles, the younger of the two 
hrotheis, was born about 1588, was educated at 
Trinity College, Cambridge, and died at his living 
at Alderton, in Suffolk, in 1623. Fuller tells us 
that his ‘clownish low-parted paiishioneis, having 
nothing hut their shoes high about them, -N'alued not 
their pastor according to his worth, which disposed 
him to melancholy and hastened his dissolution.’ 
His chief poetical work is a sacred poem, entitled 
Chrisfs Victory and Triumph vti Heaven and Earth 
over and after Death, published at Cambridge in 
1610. It is full of splendid versification and 
imagery, and is saved from the fatal dullness of 
: most professedly religious poems by a quickening 
I glow of genuine enthusiasm. It is of course based 
I upon Spenser, and most of his distinctive character- 
! istics are imitated and overdone. The metre is 
' original and not entirely successful. Each stanza 
has eight lines, the last an Alexandrine, rhyming 
thus : ahdbhccc ; and a lyrical interlude occurs here 
and there. The poem, although once admired, 
is now unknown to general readers, and is chiefly 
remarkable for having to some extent influenced 
the majestic muse or Milton. His poems were 
edited by Dr Grosart in 1868 and in 1876, by Dr F. S. 
Boas inl908-9. — Phineas was born in J582, educated 
at Eton and King’s College, Cambridge, and in 1621 
became rector of Hilgay, in Norfolk, vlieie lie died 
in 1650. Hrs most important poem, the Purple 
Island, or the Isle of Man, was published in 1633, 
in twelve cantos of seven-lined stanzas, a regular 
elegaic quatrain taking the place of the irregular 
uintett of Giles’s poem. It contains an elaborate 
escription of the human body, given with great 
anatomical minuteness. The body is an island, 
the bones its foundations, and the veins the streams 
by which it is ^yatered. The vices and virtues that 
affect it are similarly allegorised with laborious 
ingenuity. Although to a large extent formal 
and pedantic, the Purple Island abounds in fine 
passages. Phineas Fletcher’s poetical woiks weie 
edited by Dr Grosart in 1868, by Dr F. S. Boas 
in 1908-9. 

Fletcher, John (1579-1625). See Beaumont 
AND Fletcher. 

Fletcher, John Gould, poet and art critic, 
born 3d January 1886, at Little Rock, Arkansas, 
studied at Harvard, lived for a time in Massa- 
chusetts, and settled in London in 1916. His 
earlier works — e.g. Irradiations (1915) — overflow- 
ing with fantasy, placed him among the Imagists. 
Later collections, such as Breakers and Granite 
(1921) are more human in interest. 

Fleur-de-lis, a heraldic device representing the 
white iris, came to be the arms of the 
Bourbons and of France. The three 
heads of the fleur-de-lis have been said 
to typify the Trinity. See Pews. 

Fleurus, a town of Hainault, on 
the Sambre, 15 miles W. of Namur, the 
scene of three great battles : ( 1 ) in 
1622, when the Germans, under the Fleur-de-lis. 
Duke of Brunswick and Count Mans- 
feld, defeated the Spaniards; (2) in 1690, when 
the French, under Luxembourg, routed the allied 
Germans and Dutch, commanded by the Prince of 
Waldeck; and (3) in 1794, between the French, 
under Jonrdan, and the Austrians and their allies; 
under the Duke of Coburg, on which occasion 
the latter, although he had virtually beaten Ms 
antagonist, gave the signal to retreat. 

Fleiiry,^or Flory, in Heraldry, signifies that 
the object is adorned with fleurs-de-lis; a cross- 
fieury, for example, is a cross the ends of wMcb. 
are in the form of fleurs-de-lis. See Cross, Tres- 
SUBB, &e. 
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Fleury, Andre Hercule de, Cardinal, Louis 
XV. ’s prime-minister, was boin in 1653, at Lodeve, 
in Languedoc, became in 1677 almoner to the queen, 
^nd after her death ( 1683) filled the same post under 
Louis XIV., who in 1698 made him feshop of 
Frejus. Under Louis’s will he was appointed pre- 
ceptor to the heir-apparent, a child of five years, 
who in 1715 succeeded as Louis XV. In 1726, at 
the age of seventy- three, Fleuiy was raised by the 
oung king to be prime-minister ; in the same year 
e received the cardinal’s hat. Fleuiy was honest 
and well meaning, but not a statesman : the extor- 
tions of the farmers-general were not checked, 
although it was probably for the people’s sake 
that the minister practised a rigid economy that 
^preached avarice and even crippled the power of 
France ; whilst in foreign affairs he was earnestly 
desirous of peace, and yet w^as dragged by court 
intrigues into two wars over the succession to 
foreign thrones (see Succession Wars). The war 
of the Austrian Succession was not finished when he 
died, 29th January 1743, in the ninetieth year of 
his age, leaving the king thenceforth to the un- 
checked guidance of his mistresses. Fleury was an 
academician, and the fiiend and patron of learning ; 
he sent out two expeditions to measure arcs of 
the meridian, gatheied rare MSS. from Egypt and 
Greece, and completed the Biblioth^que Royale 
(now Nationale). See Verlaque, Hiatoire dn Car- 
dinal Fleury (Paris, 1879). 

Fleury, Claude, church historian, was bom at 
Paris in 1640, and forsook the law for an ecclesi- 
astical career. In 1672 he became tutor to the 
young Princes de Conti, and at a later period to the 
Comte de Vermandois, natural son of Louis XIV. 
After the death of the young count in 1683, the 
French monarch appointed Fleury abbot of the i 
Cisteician monastery of Loc-Dieu, and afterwards, I 
under F^nelon, tutor to the Dukes of Burgundy, 
Anjou, and Berri. He was elected to nil La 
Bruyere’s place in the Academy in 1696 ; and ten 
years later, on the completion of the prince’s educa- 
tion, he was rewarded with the priory of Argenteuil. 
The Duke of Orleans selected him for confessor to the 
young king, Louis XV., giving as his reason for so 
-doing that Fleury was neither Jansenist, nor MolL 
nist, nor Ultramontanist, but Catholic. He died 
l4th July 1723, Fleury was as learned as he was 
modest, and as mUd and kind-hearted as he was 
simple in his mannem and upright in his conduct. 
Among his numerous works may be mentioned 
Mceurs des IsraUites ( 1681 ) ; Mceurs des Chritiens 
(1662) ; InstituUon du Droit EccUsiastique (1687) ; 
and, above all, the Histoire Ecelidastique (20 vols. 
Paris, 1691-1720). On this work, really the first 
complete and systematic history of the church, its 
organisation, doctrines, and rites, Fleury laboured 
thiity years. It is marked by great learnmg, and, 
on the whole, by a judiciously critical spirit. The 
work was translated into many languages, and 
praised by orthodox and heretics, both for its matter 
and style. Fleuiy’s own work only reached to 
1414 ; it was continued to 1778 by Fabre, Lacroix, 
4ind others. 

Flevo, Lake. See Zuider Zee. 

Fliedner^ Theodor, founder of the Protestant 
Older of Deaconesses (q.v. ), was boin in Nassau in 
1800, and in 1822 became pastor of Kaisers wertb, 
near Diisseldorf, where in 1836 he foipided the firat 
-deaconesses’ home and a seminary for infant-school 
teachers, besides other institutions. He died 4th 
October 1864. 

Flies. See Fly, Angling. 

Flight of Animals, (l) Birds.— N ewton 
proved that the lesistance of the air to a body 
moving through it increases as the square of the 


velocity. It is this characteristic of air that makes 
flight possible. 

As gliding i«? simpler than iiapping-fiiglit, it Avill 
be best to investigate it first. If a bird has gained 
inomentuni by plying his wings and wishes to glide 
onward maintaining his altitude, he gives his wings 
their full spiead and inclines his body and wing- 
suifaces slightly upward. The lesistance of the air 
acts at right angles to a moving plane, so that in 
this case lesistance will take mainly the form of 
support. As the angle of incline is i educed, the 
lesistance becomes less, and the line which lepie- 
sents it appioxiinates more closely to the vertical— 
i.e. the amount of lift becomes moie and moie dis- 
pioportioned to the amount of drift. It might 
seem, then, that the bird might with advantage 
1 educe the angle of incline almost to the vanishing 
point if only he could sufficiently increase his pace. 
But the question of friction comes in. When the 
angle is less than, approximately, 5®, with the 
necessaiy velocity, friction becomes so great that 
moie powei is required than when the angle is 
slightly gi eater. It is the an tenor x>ait of the 
wing that does most of the work. This pait meets 
the air fiist and sets it in motion. The air, thus 
disturbed, passes over the posterior pait and ofieis 
little resistance. When a biid uishes to glide 
downward, he partly flexes his wings ; thus reduced 
in width, they give less support. 

Owing to the cuive of the wings fioni front to 
back (their camber), the support given by tbe air 
is much greater than it would be if the surface 
were flat. The big heavy flyers have less support- 
ing surface per lb. weight than the lighter and 
smaller. In proportion to its weight, a gnat has 
a greater suppoiting-suiface than a butterfly ; the 
buttei-fly comes far ahead of the swallow. In this 
respect the gnat, the butterfly, the swallow, the 
pigeon, the stork must he arranged thus in descend- 
ing scale. The reason is not far to seek. The 
swallow’s wing, though much larger, lelatively 
to the weight to be carried, than the stork’s, 
is absolutely very small, and a small wing lets the 
air escape at the margins. If the sivallow weie 
put on a par ■with the stork in point of the wing- 
surface allowed per lb. weight, his power of flight 
would be gone. 

Owing to the massing of the heavy flight- 
muscles on the breast, the bird’s centre of gravity 
is placed low, and it has been maintained that 
this produces automatic stability. But this is 
not so. The elasticity of the feathers helps to 
produce lateral stability. If a sudden gust puts 
more pressure upon the light wing than on the 
left, the feathers, yielding and bending upward, 
reduce the wing aiea on that side, and so diminish 
the pi essure. But equilibrium is maintained chiefly 
by voluntary adjustments, though these movenrents, 
no doubt, through habit become almost unconscious. 
If a gull hanging over the stem of a steamer is 
watched, it -will be seen to be perpetually making 
slight adjustments. Some birds, notably pigeons, 
often glide with their wings sloped upwards, and this 
position may tend to preserve equilibrium. Photog- 
raphy, too, has shown that it frequently happens 
that the wings give unequal or different strolces. 
For fore-and-aft balance the tail is very useful; 
wlien it is expanded and lowered it follows that 
the hind -quarters are laised by the pressure of air 
while the head is lowered. Long-legged and long- 
necked birds can do much by extending or letract- 
ing their legs or necks. Webbed-feet can be used 
to some extent as the tail is used, and as they are 
heavy their retraction or extension may have some 
effect. It is remarkable that birds with long legs 
or webbed -feet have small tails- The contrast 
between a sparrow-hawk and a heron in this re- 
spect is very striking. In gliding the wings can be 
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effectively used : if they are paitly flexed the centie 
of pressure moves backwaul ; when they aie fully 
extended again it moves foi ward. 

In Older to support and propel himself, a bird 
must move his wings with extreme rapidity. They 
aie levels, and a fulcrum has to be found on the 
yielding air. If a very rapid stioke is given, the 
air resists and a fulcrum is obtained. As with 
most levers in living animals, the object is not to 
economise power, but to obtain rapidity of move- 
ment. The great muscle which lowers the wing 
spiings fiom the breast-bone and the keel and 
attaches to the humerus not far from its near end. 
\A^hen it contracts the farther end of the wmg 
moves with great velocity. When a stoik is giving 
what seem very leisurely flaps, the bending back of 
the piimaiy feathers proves with what speed and 
force they are being diiven through the air. A 
fulcium is being found, and mainly beneath the 
end of the wing. The muscle that raises the wing 
is, comparatively, quite small, and lies in the angle 
formed by the steinum and the keel. It attaches 
by a tendon to the front edge of the upper surface 
of the humerus, and its pull raises the wing on the 
pivot formed by the sliouldei -joint. When once the 
bird has gained momentum, the elevator-muscle 
has little work to do, since, after the down-stroke, 
the resistance of the air carries the wing backward 
and upward. When the down-stroke is about to 
begin (see figuie), the wing stands erect with its 
anteiior edge turned to the front. Attaching to 


the anterior edge of the humerus the depressor- 
muscle tends to lower the front of the wing more 
than the back, and the air, acting upon the large 
expanse of feathers behind the supporting bones, 
helps to bring this about. Since the resistance of 
the air acts at light angles to the wing, and since 
the wing is inclined, fiom front to back, upward, 
the bird is not only supported, but propelled ; there 
takes place a resolution of forces. But the wing 
not only descends ; it moves forward — the action 
of the air upon its inclined surface brings this 
about, and it results that the incline from tip to 
base is upward; for propulsion this is just what 
is wanted. In hurried flight this forward move- 
ment of the wing is very conspicuous ; in leisurely 
flight the wing moves but little forward as it 
descends, the stroke being much shorter. When 
the flown-stroke is over, the muscles relax, and the 
wing is immediately carried backward and upward 
by the force of the air. It is then moved forward 
edgeways and erected by the elevator-muscle. In 
the course of the up-stroke, the backward movement 
is sometimes checked for a moment, for photographs 
show the flight-feathers bent back. The object 
may be to prevent the bird dropping between the 
wing-strokes. During the down-stroke the flight- 
feathers rotate slightly, so that the inner web of 
each presses closely against the feather above it, 
with the result that the wing becomes impervious 
to air. This rotation is mainly due to the fact 
that the inner web is broader than the outer, and 
so is more strongly acted on by the air. In each 
feather the barbules (the secondary branches that 
spring from the barbs) interlock by means of bar- 


bicels or booklets, and this interlocking gives ta 
the feather its firm textuie, and, in part, itsv 
elasticity. 

Most birds have strong legs of some length, andi 
this enables them to jump from the ground and 
stait flying. The puffin, the swift, and the condor 
may be mentioned as birds which have difficulty 
in starting from the ground owing to shoitness or 
weakness of leg. The stork, mounted on tiie top 
of his long legs, is able to move bis wings fieely 
from the first. But in all cases biids of great 
bulk have difficulty in mounting steeply upwaid. 
Their wing-strokes are, of couise, comparatively 
slow. The buzzard, according to Marey, takes 3* 
per second to the sparrow’s 13. The heron, as a 
rule, takes about 130 per minute. Thus, wheu 
he has but little way on, the bulky bird loses, 
altitude between the strokes. He, theiefoie, gets, 
up pace, ascending by a gentle incline. Moreover, 
most bulky birds are very stiff at the shoulder- 
joint and, weie they to incline their bodies steeply 
upwaid with a view to a rapid ascent, their wings, 
not having sufficient power of rotation, would beat, 
not up and down, but forwaid and backward. The 
wings of most small and of some fair-sized birds 
have great freedom at the shoulder - join t—e.g. 
the pheasant, wliich has occasion often to rise* 
almost vertically to an opening in the boughs, 
overhead. On the other hand, the grouse and 
the gull, living as they do in the open, are stiff 
at the shoulder; they can affoid to mount 
gradually. 

A bird has vaiious 
ways of steering. In 
order to steer to the left 
he will commonly fling 
himself on his left side, 
the left wing pointing 
downward and the right 
upward. His onward 
course in the former 
direction of his flight is 
checked by the expanse of 
his wings, and he travels 
onward head leading. The tail is also used in 
steering, one side or the other being low^eied. 
Good steerers, such as the sparrow-hawk, have a 
far larger smead of tail than bad steerers, such as 
the duck, unequal wing-strokes, which not unfre- 
quently take place, must also play an impoitant 
part in steering. 

When a bird wishes to stop and alight, he sud- 
denly diops his hind-quaiterSj and his wings are 
so orientated that their beating speedily checks 
his momentum. At the moment of alighting the 
wings are often given a final stretch as if to ease 
the muscles after their exertions. In the case of 
the tern, the lapwing, and even the domestic 
pigeon this is a beautiful sight. 

Biids’ wings vary much in form and efficiency. 
There is the short, broad, rather primitive wing 
which suffices for short flights — e.g. the jay’s; 
for long-distance flight the narrow tapering wing 
with the camber vanishing towards the tip— e.g. 
the golden plover’s ; the broader but pointed wing 
of the great soaring birds. 

Flight with Motionless Wings . — Gulls may often 
be seen hanging over the stern of a steamer, tlieir 
wings outstretched and motionless, except for 
slight movements necessary for the maintenance 
of equilibrium, and keeping pace with the vessel. 
When this happens, there is a head wind, or one 
which strikes the vessel at a small angle. Im- 
pinging against the vessel’s side, it is deflected 
upward, as can be shown by letting fly small 
pieces of paper, and tjhe gulls poise upon the up- 
current. The air acts at right angles to the bircTe 
expanded surface, which is inclined slightly down.- 



Gull flying (after Marey), 25 photographs per second. 
Reproduced by permission from Headley’s Flight o/JSirdsCWitherley). 
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ward, and thus not only supports him but gives 
headway. In hill couiitrj’^ or over sun- 
heated plains big birds, such as kites, vultures, 
-eagles, may be seen turning in spirals, sometimes 
rising not only wlien they are facing the wind, 
but throughout a complete turn of the spiral. If 
it is a left-handed spiral, the left wing is sloped 
<iownward and the right is in line with it. The 
piimary wing featheis are bent upward. There 
is no flapping of the wings when the conditions 
4 xre favourable. In the neighbourhood of hills 
there are, of course, up-currents at the service of 
the soaring bird, and the performance, however 
marvellous, has an obvious explanation. The 
circling keeps the bird within the region of the 
up-curient or within range of some spot which he 
has under observation. From sun-heated plains 
the air rises, and may give the wind an upward 
tiend. When clouds obscure the sun, kites and 
other soarers descend or resort to flapping flight. 
A good observer on the plain of upper Assam 
states that there is always a wind when soaring ' 
takes place there. Dr Hankin {Animal Flight)^ 
who has made very painstaking observations in 
India, says that birds often soar when there is no 
wind. But apart from wind there may be a strong 
‘up-draught. In any case we cannot accept his 
testimony when he maintains that he has seen a 
bird rising with wings held motionless in a de- 
•scending current. The upward bending of the 
primary feathers, always noticeable, can be ac- 
counted for only by an up-dvaught. There is no 
soaring over the sea, and there the up-currents due 
to heat are but feeble. The wind is deflected by 
waves, and this fact the shearwater and, probably, 
the albatross turn to account. Unequal velocities 
in a horizontal wind would not enable a bird to 
•dispense altogether with the flapping of his wings. 
Near the ground the velocity of tlie wind increases 
rapidly with altitude. The snipe, when he lises 
facing the wind, profits by this ; emerging from a 
slower current into a faster one, he has the ineitia 
that he must have if a horizontal breeze is to help 
him. Yet he has to ply his wings vigorously. 
However, Lanchester, a high authoiity, holds 
that inequalities in the Avind’s velocity may be 
utilised by the soaiing bird in addition to up- 
currents. 

(2) Bats. — All five metacarpals and all the 
•digits except the thumb help to form the frame- 
Avoik of the bat’s wing. Behind, it is attached 
to the leg, and this nieces the bat a poor starter. 
The wing-strokes are rapid, and the flight 
•quick. 

(3) Flying-fish. — They often fly for a distance 
•of 200 yards. Much longer flights are recorded. 
The fish jumps fiom the water propelled by a 
strong movement of his tail. Often he flies low 
over the water, propelling himself by the action 
of his tail, which at intervals is immersed in the 
water. But not seldom he makes higher flights, 
and sometimes lands himself on the deck of a 
ship. In these cases there is no doubt that the 
large pectoral fins are used, vibrating Avith great 
rapidity. Dissection has sho\Am that the requisite 
muscles are strongly developed. No doubt fly- 
ing-fish often take advantage of up-cuirents of 
air due to the deflection of the Avind by the 
waves. 

(4) Insects. — The flight of insects is in principle 
similar to that of birds. But the smaller area of 
the Avings necessitates a very rapid stroke. Marey, 
as the result of ingenious experiments, gives the 
following rates per second: common fly 330, bee 
190, wasp 110, humming-bird moth 72, dragon-fly 
28, butterfly 9. Evidently the muscles of insects 
that fly are capable of much more rapid contrac- 
tion than those of vertebrates. 


Books to consTilt: Le Vol de& Oiseaux and Animal 
Mechanism, by Prof. Marey; Aerodonetics. by F. W. 
Lanchester ; The Flight of Birds, byF. W. Headley. For 
human flight see Balloons and Aeroplanes. 

Flinders, Matthew, an English navigator, 
Avho surveyed a great poition of the Australian 
coasts, Avas born at Bonington, in Lincolnshire, 
10th March 1774, and in 1790 entered the navy. 
Going out to Australia in 1795, he determined 
to investigate the coast south of Port Jackson, 
about 250 leagues of Avhich were laid doAvn in the 
charts as ‘unknown.’ With an equally’’ daiing 
and ambitious young surgeon in the ship, named 
Bass, he cariied out a series of A'oyages, the most 
important result of Avhich was the discoveiy of a 
previously unknoAvn strait between Van Diemen’s 
Land (now Tasmania) and the mainland of Aus- 
tralia, which Avas named after Bass. In 1801 
Flinders obtained from the British goA^ernment 
the command of a scientific expedition for the 
investigation of the Australian coasts and their 
products. Commencing his examination at Cape 
Leeuwin, Flinders in the course of tAvo years 
gradually explored the coast to Bass Stiait (q.A’'.), 
thence northwards — laying down caiefully the 
Great Barrier Beefs — to the Gulf of Carpentaria, 
which he thoroughly surveyed across to Timor, 
then back to Cape Leeuwin, and round the south 
coast to Port Jackson (1803). On his way home 
he was first Avrecked, and then detained a prisoner 
by the French governor of Mauritius, and not 
allowed to proceed to England until 1810. He 
gave the world the result of his explorations in A 
Voyage to Terra Australis, and died July 19, 1814, 
the day on Avhich his book was published. — The 
coast of South Australia was long called after him 
Flinders Land. His name is still attached to the 
southernmost county in Eyre Peninsula, and to 
Flinders Island, oft that coast; to the Flinders 
Bange in South Australia, rising near the head of 
Spencer Gulf, and running noith (highest peaks, 
3100 feet) ; also to a toAvn in Victoria, 61 miles SE. 
of Melbourne. See Life by Ernest Scott (1914). 

Flindersia, a genus of trees of the order Rut- 
acese, or, accoiding to others, Meliaceae, natives of 
eastern Australia, New Caledonia, &c. Some are 
valuable shade trees ; some afford timbei useful 
for cabinet-making. F. Australis is the Native 
Ash or CroAv’s Ash of Australia ; F. Oxleyafia 
I (or Oxley a xanihoxyla), the Queensland yelloAV- 
I wood or Avhite teak. 

Flinty a mineral Avhich may be regarded^ as a 
variety of quartz, allied to chalcedony, consisting 
i almost entirely of silica, Avith traces of carbonaceous 
I impurities whose presence gives rise to the prevail- 
ing dark colour. It has a flat shell-like fractup, 
is translucent or semi-translucent, and varies 
in colour fiom a very dark brown, or almo‘«t 
black, to light brown, red, yellow, and grayish- 
white, and is sometimes veined, clouded, marbled, 
or spotted. Dark-coloured flints are most common 
in tJie chalk, in wMch principally flint occurs im- 
bedded, forming tabular sheets and nodules of 
various sizes, sometimes large nodular masses, of 
irregular and often grotesque shape; but gravel 
formed of light-coloured flints is very common, and 
it is dispute whether or not a change of colour has 
taken place by exposure to atmospheric and other 
chemical agencies. Flint is sometimes found in 
beds or veins. It is very abundant Avheiever the 
chalk formation extends, in England and other 
countries ; rolled flint nodules are also often found 
in conglomerate rocks, and in alluvial soils— v^t 
alluvial tracts being sometimes full of them. Flint 
geodes often contain crystals of quartz, Flint 
nodules are usually moist in the interior if broken 
when neAvly taken from their beds. 
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Flint is sometimes harder than ^[uartz, sufficiently 
so to scratch it. The readiness with which it strikes 
fire with steel is well known, and it would seem 
that the sparks are not all merely incandescent 
particles, heated by the friction, but that in some 
of them a chemical combination of silica and iron 
takes place, causing great increase of heat. The 
use of the flint and steel for igniting tinder was 
snpeiseded by that of lucifer matches, and gun- 
fliiits gave place to percussion -caps — themselves 
now superseded. The most ancient use of flint was 
probably for sharp weapons and cutting instru- 
ments; and flint knives, axes, apow-heads, &c. 
are among the most interesting relics of rude anti- 
quity. In East Anglian churches squared flints have 
been used for centuries to ornament the porches, 
towers, buttresses, &c. ; but at present the principal 
use of flint is in the manufacture of fine earthen- 
ware, into the composition of which it enters, being 
for this purpose first calcined, then thrown into 
cold water, and afterwards powdered. ^ 

The origin of flint is a subject of considerable diffi- 
culty. Siliceous d^osits are sometimes the result 
of a purely chemical cmsration, as in the case of the 
siliceous sinter formea round the geysers of Iceland, 
from the evaporation of water larg^y charged with 
silica. But at the bottom of the sea, as no evapora- 
tion could take place, some other agent than springs 
of water saturated with silex must have supplied the 
materials. It is a fact of considerable importance 
in this inquiry that almost all large masses of | 
limestone contain siliceous concretions, or flints. I 
Thus, chert is found in Carboniferous and other j 
limestones, and menilite in the Tertiary limestones 
of the Paris Basin. The conditions necessary for 
the deposition of calcareous strata seem to be those 
required for the formation of siliceous concretions. 
The materials of both exist in solution in sea-water, 
and, as it needed the foraminifer, the coral, the 
brachiopod, and tbe mollusc to fix the carbonate of 
lime which formed the chalk deposits, so the silex 
was secreted by innumerable diatoms and sponges, 
and their remains most probably supplied the 
material of the flint. The discovery by Dr Bower- 
bank and other microscopists of the spicules of 
sponges and the frustules of diatoms in almost 
every specimen of flint has clearly shown that flint 
to a large extent, if not entirely, owes its origin 
to these minute organisms. After the death of 
the organisms their silica appears to have been 
redissoived and redeposited, perhaps through the 
agency of decomposing animal matter, sometimes 
in the form of irregular concretions, and sometimes 
replacing the calcareous skeletons and exuvise of 
other organisms. See Flint Implements and 
Weapons. 

Flinty a borough and seaport in the east of 
Flintshire, North Wales, on the left side of the 
estuary of the Dee, 13 miles by rail NW, of 
Chester. In the vicinity are very extensive alkali- 
works, besides copper- works, collieries, and lead- 
mines. Pop. 6300. Till 1918 it united with 
Caergwrle, Caerwys, Holywell, Mold, Overton, 
Ehuddlan, and St Asaph in sending one member 
to parliament. Flint Castle, built by Edward I., 
captured by the parliament in 1643, and four 
years later dismantled, is a ruin. Here Richard 
II. surrendered to Bolingbroke, 19th August 1399. 
See Taylor’s NoUs on the History of Flint (1873). 

Flinty a maritime county of North Wales, 
bounded on the NE. by the river Dee, on the E. by 
Cheshire, on the S. and W, by Denbighsliire, and 
on the N. by the Irish Sea. The main portion of 
the county is 26 miles long by 10 to 12 broad, and 
the detached hundred of Maelor, lying 8 miles SE. 
of the main part, measures 9 miles by 5. Flint- 
sMre is the smallest of tbe Welsh counties, its area 


being 256 sq. m. The coast is low and sandy,, 
but along the Dee estuary fertile. The county is. 
bisected by a low range of hills, stretching almost 
due north. The geological basis consists of rocks of 
the Carboniferous series. Coal, non, lead, copper, 
calamine, zinc, and limestone are the chief mineral 
products. Some chemical works and potteries of 
coarse clay give employment. There are numerous 
well-watered and picturesque valleys, the soil of 
which is for the most part fertile and well cultivated. 
The uplands afford good pasturage. The Dee in 
the east and the Clwyd in the west of the county 
are the principal rivers. Pop. ( 1801 ) 39,469 ; ( 1881 ) 
80,587; (1911) 92,705; (1921) 106,466. Flintshire 
returns one member to parliament. The chief 
towns are Flint, Rhyl, Buckley, Connah’s Quay, 
Mold, Prestatyn, St Asaph, Holywell, and Haw- 
arden. Flintshire has traces of Roman lead-mines, 
and is traversed by Watt’s and Offa’s Dykes. In 
the 7th century Saxon invaders massacred all the 
Christian monks of the monasteiy of Bangor-iscoed 
(q.v.). Several barrows and menhirs occur in the 
county. See D. R. Thomas, History of the Diocese 
of St Asaph ( 1874). 

Flinty capital of Genesee county, Michigan, on 
the Flint River, 64 miles NNW. of Detroit by rail, 
with numerous sawmills, and manufactures of 
automobiles and cairiages, cigars, brass, axles, 

I There is a large state institution for the deaf, 

1 dumb, and blind here. Pop. (1890) 9803; (1910) 
38,550; (1920) 91,599. 

Flinty Robert ( 1834-1910), was born (March 14> 
at Dumfries, educated at the university of Glasgow, 
and ordained in 1859 to the East Church, Aberdeen, 
whence he was transferred in 1861 to the parish 
of Kilconquhar in Fife. In 1864-76 be occupied 
the chair of Moial Philosophy at St Andrews, 
and in 1876-1903 that ot Divinity at Edin- 
burgh. In 1865 he published a volume of dis- 
courses, CImsfs Kingdom upon Earth. His Fhilo- 
sophy of History in Europe (vol. i., In France and 
Germany i 1874) established his reputation as a 
profound thinker and erudite scholar. Rewritten, 
part of this work appeared in 1894 as Historical 
Philosophy in France and Switzerland. Theimi 
eiXiii Anti-Theistic Theories (1879-80) were the Baird 
Lectures for 1876 and 1877. Other Avorks are a 
monograph on Vico (1884) and a treatise on Social- 
is7n (1895). See a Life by Dr Donald Macmillan 
(1914). 

Flint Implements and Weapons of the 

primitive peoples of prehistoric times are com- 
monly found in the graves or on the sites of settle- 
ments of the earlier inhabitants of almost every 
countiy in Europe. They also occur not only in 
the surface soil or humus and in peat-bogs, beds of 
rivers and lakes, but naturally imbedded in such 
superficial or quaternary deposits as tbe old 
teiTaces of river- valleys. These terraces, which 
are formed of gravel and sand deposited by the' 
river, are the marginal remains of the old river- 
bed, which, having been gradually deepened by 
the erosion of the current, has left here and there- 
portions of the fringes of earlier deposits on the 
slopes of the valley. Flint implements, however, 
are not universally distributed through the diluvial 
drifts ; for, while they occur pretty generally over 
the south-eastern ai'ea of England, they have not 
been found in the northern and western areas, nor 
in Scotland. Similarly, on the Continent, although 
they are found somewhat abundantly in the nortli- 
westem area of France, they do not occur in Den- 
mark, Sweden, or Norway. The types of flint im- 
plements found in these river-navels closely re- 
semble those from the caves of rdrigord in France,, 
and from Kent’s Cavern and other caves in Eng- 
land. Besides possessing similar typical forms, tnet 
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flint implements from the river-drifts and caves are 
in both cases found associated with the remains of 
animals which either are extinct or are no longer 
indigenous. For this reason, and also because 
the flint implements found in these associations 
are fashioned by chipping alone, they have 
been assigned to the earlier part of the Stone Age 
(q.v.). On the other hand, the flint implements, 
whether fashioned by chipping alone or finished by 
giinding and polishing, whidi are found in the 
surface soil, or in graves, or in lake-dwellings, &c., 
and in association wdtli lemains of the common 
domestic animals, are assigned to the later part of 
the age of stone. The tyjies characteristic of these 
two divisions being thus distinguished by their 
form and finish, as well as by their associations, 
are classified by archceologists as paljeolithic and 
neolithic implements. 

The palaeolithic implements of rudely chipped 
flint are reducible to three classes. The first 
or best finished is an oval, sharp-rimmed im- 
plement, with a cutting-edge all round, the 
second a long, pointed implement, and the third 
a tongue-shaped implement. They differ from 
the neolithic tvpes most markedly in this, that 
they do not obviously reveal their special uses 
and purposes, and that their conceivable nses or 
purposes aie few in comparison with those so 
obviously disclosed by the more specialised forms 
and the more elaborate finish of the neolithic 
types, which a glance suffices to classify as 
anow and spear heads, daggers, knives, saws, 
borers, scrapers, chisels, axes, &c. Most of the neo- 
lithic implements are finely shaped and carefully 
finished, while some varieties, such as the long 
thin knife-blades and the handled dagger-blades of 
Denmark and Sweden, which are finished by chip- 
ping only, are perfect marvels of workmanship — so 
skilfully executed that experienced lapidaries and 
scientists can only speak of the process of their manu- 
facture as a lost art. No modem savages or bar- 
barous tribes of the historic period have produced 
anything approaching to the masterpieces of pre- 
historic flint-working. Flint, from its conchoidal 
fracture, is the only kind of stone that is capable 
of being readily worked into a variety of shajies 
by flaking and chipping, and this is probably the 
chief reason why the palaeolithic implements have 
been formed almost exclusively of this material. 
The methods of manufacture seem to have been 
analogous to those employed in the manufacture of 
gun-flints and strike-lights of flint for export (the 
gun -flints chiefly to Africa, and the strike-lights 
to tlie East and to Brazil) carried on at Brandon 
(q.v.) in Suftblk, the principal differences being 
that steel tools are now used instead of tools of 
stone and bone, and that the finer processes of 
suiiace chipping and flaking are not now practised. 
Detailed descriptions of the various processes of 
flint-working, and of the ancient and modem 
methods of manufacture, are given in the first 
pait of Sir John Evans's work on the Ancient Stone 
Implements, dsc, of Great Britain (1872; new ed. 
1897 ) ; the finer forms of flint implements are illus- 
trated by Madsen, Afbildninger af Danske Oldsager 
( 1869 ), and Montelius, Cimlisation of Sweden in 
Seathen Times (trans. 1889). 

Flintlock. See Firearms. 

Flint River, iu Georgia, U.S,, rises about 10 
miles S. of Atlanta, and unites, after a southerly 
course of some 400 miles (of which 150 are navi- 
gable for steamboats), with the Chattahoochee, 
at the south-west angle of the state, to form the 
Appalachicola ( q. v. ). 

Flintskire. See Flint. 

Flinty Slate is an impure quartz, assuming a 
slaty structure. It contains about 75 per cent, of 


silica, the remainder being lime, magnesia, oxide 
of iron, &c. Its fracture is rather splintery than 
shell-like. It is more or less translucent. It passes 
by insensible gradations into clay-slate, with which 
it is often in most intimate geological connection. 
Lydian Stone is a variety of flinty slate. 

Floating-battery, a hulk heavily aimed and 
made as invulnerable as possible, for defending 
harbours or attacking marine fortresses. They 
were used by the French and Spaniards in 1779-83, 
when ten, caivying 212 large gnns, were brought 
to bear on Gibraltar (q.v.) ; they had sides of great 
thickness, and were covered with sloping roofs, to 
cause shot to glance off innocuously. But General 
Eliott succeeded iu destroying them Avith led-hot 
cannon-balls. Steam floating-batteries of iron "were 
constructed for the war with Russia in 1854 by the 
British and French governments ; hut though they 
rendered good service, they were soon discaided. 
However, vessels of this class called Monitors were 
built for use by England and used successfully 
in the Great War. They were of light draught, 
had bulges on the sides to lessen danger of being 
sunk by torpedo. Some canied a 15-incli gun, 
anti-aircraft guns and armoured turrets, and 
steamed 7 to 10 knots. Monitors so called Avere 
first used in Ameiican Civil War by Southern and 
Northern forces. See Navy. 

Floating-islands are formed either by the 
aggregation of driftwood in the creeks and bays of 
tropical rivers and the deposition thereon of soil 
and vegetable matter, or by the detachment of 
portions of a river-hank or lake-shore, on which 
the interlacing roots of plants constitute a founda- 
tion sufficiently strong to support soil Avhereon 
herbage, and occasionally even trees, are able to 
groAV. Such islands are sometimes seen 50 or 100 
miles distant from the mouth of the large riveis 
of America, Asia, and Africa. Portions of the 
alluvial soil from river-deltas, held together hj the 
roots of mangroA^es and other trees, are sometimes 
detached by hurricanes or typhoons and then swept 
out to sea ; such islands iiave been met Avitli in 
the Philippines, in the seas of the East Indies, and 
in the Pacific. A floating-island is mentioned by 
Herodotus as existing in Egypt. Others were 
knoA\Ti to Roman Avriters : Seneca sxieaks of them 
as being in the Vadimonian, Cutilian, and Sta- 
tionian lakes in Italy; to these Phny adds the 
islands floating on lakes near Ciecubum, Reate, 
and Modena, and two others in Asia Minor. Those 
on Lake Vadimona were, according to the Younger 
Pliny, capable of supposing sheep. Varenius, in 
the middle of the 17th century, cites a lake in 
Honduras with floating-islands. Passing over 
others in Prussia, Italy, and South America, Ave 
come to Great Britain, where Ave find it recorded 
that Loch Lomond long possessed a floating-island, 
which has now, however, disappeared or become 
attached to one of the stationary islands of the 
loch. In Ireland large masses of peat float about 
some of the bogs — the Bog of Allen, for instance. 
In England, in Derwentwater, there is an instance 
of an island which appears and disappeais from 
time to time in the same spot. Perhaps the most 
satisfactory theory is that which attributes its 
rising from the hottoiu to the permeation of its 
mass by marsh-gas duiing hot Aveather, tlie upward 
motion being assisted by the growth of buoyant 
water-plants on its suiface. The same seems to 
hold of those (sometimes as many as sixty) in the 
Lake of the Floating Islands in Yamagata, Japan, 
famous since the 14Si century. 

Between 1696 and 1829, similar islands were ob- 
served at iiTegular intervals, generally, however, 
after great droughts and violent storms, in Lake 
Rfllang in the S w^ish province of SmSland. Oceanic 
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floating-islands sometimes perform important ser- 
vice in the transportation of vegetable seeds from 
place to place, stlso in the distribution of animal 
species, by carrying insects, land mollusca, and 
small mammalia, more rarely leptiles. Darwin 
met with islands floating on Lake Tagua-Cagua 
in Chile which passed from side to side of the lake 
and carried * cattle and horses as passengers.’ In 
the latter half of the 19th centuiy the White Nile 
was rendered almost unnavigable owing to the 
accumulations of floating vegetable matter or 
* sudd,’ which had to be cut and removed on a very 
large scale in 1900-2. ^ In some instances it gave 
rise to serious inundations. The vale of Kashmir 
contains many lakes, which frequently oveiflow 
and drown the surrounding country. This has 
taught the inhabitants to construct floating-gardens 
for the cultivation of their vegetables. The gardens 
are in reality portions of the marshy ground made 
to float artificially by cutting through the roots 
of the reeds and other plants about two feet below 
the surface. The Chinese, too, devote considerable 
attention to this style of horticulture, but more 
by way of ornamentation. Floating-gardens, or 
chinampas, also existed in Mexico before the 
Spanish conquest. Clavigero describes them as 
formed of wicker-work, the stems of water-plants, 
and mud, the largest sometimes having on them a 
tree or a hut. Both flowers and vegetables -were 
grown on them. 

FloatstonC} a variety of silica, consisting of 
fibrous concretions of opal, aggregated so that the 
whole mass is sponge-like, and so light, owing to 
the air confined in the interstices, as to float for a 
while in water. It is found in a limestone of the 
chalk formation near Paris, in imbedded masses, or 
inciusting flint nodules. 

Flodden^ Battle op, fought between James 
IV. of Scotland and an English army under the 
Earl of Suriey, September 9, 1513, the most 
grievous defeat ever Scotland suffered. King 
James, with 30,000 men, had taken up a strong 
position on Flodden Hill, one of the east and lowest 
spurs of the Cheviots, about 6 miles south of Cold- 
stream, and on the morning of the 9th the Earl of 
Surrey, with 32,000 men, advanced from the south- 
east, crossed the Till by a skilful movement, and 
thus cut off all communication between King James 
and Scotland. James neglected the opportunity of 
attack while the English were crossing the river, 
but, seeing that they were aiming at taking^ a 
strong position to the north-west of Flodden Hill, 
ordered his tents to be set on fire, and advanced to 
the attack about four o’clock in the afternoon. The 
Earls of Huntly and Home, who commanded the 
left win^ of the Scottish army, charged the English 
right, which was led by Sir Edmund Howard, and 
entirely defeated it, but Home’s borderers threw 
away the advantage of their success by commencing 
to pillage the baggage of both armies. On the 
Scottish right the clansmen under Lennox and 
Ar^ll, goaded to fury by the English archers, 
xu^ed heedless of order upon their opponents, 
but were routed with great slaughter and put to 
flight. Meantime a desperate resistance was made 
by the Scottish centre, where the king fought on 
foot among his nobles. Night fell upon them still 
fighting heroically, the ring still unbroken, though 
within it the king lay dead. The Scots held the 
hill during the night, but at dawn retreated with a 
loss of from 5000 to 12,000 men, including the flower 
at once of bravei^ and of rank. The Archbishop of 
St Andrews and as many as twelve earls were 
among the slain, and long after, indeed, there ‘was 
not a worshipful Soots family that did not own a 
grave on Brankstone Moor.*^ The English loss 
amounted at most to 4000; but Surrey"s victory 


was so nearly a defeat that he was unable to pro- 
secute the war with any vigour. The sixth canto 
of Sir Walter Scott’s Marmion contains a splendid 
and fairly accurate description of the battle. See 
Robert White, The Battle of Flodden (Newcastle, 
1869). 

Flogging* Corporal punishment, which, in 
deference to public opinion, w^as abolished in 
1881, had existed from time immemorial in the 
British army and navy. It was often inflicted 
upon slight occasion, and with barbarous severity. 
Thus, at the beginning of the 19th century court- 
martial sentences of a thousand lashes were very 
common for mutiny and other grave offences 
even in time of peace. After the Crimean campaign, 
however, it became usual, unless the troops were on 
active service, to remit the sentence of corporal 
punishment, which a court-martial could still 
legally awaid to the extent of fifty lashes. The 
Act of 1879 went further in this direction, and made 
it illegal to inflict corpoial punishment, except on 
active service, for offences punishable by death, 
and limited the amount to twenty-five lashes. 
Finally this provision was repealed by the Army 
Act of 1881, and summary punishment provided as 
a substitute. This consists of hard labour, personal 
restraint by being kept in fetters, and, in its severest 
form, of being attached to a fixed object in such a 
manner as to be kept in a fixed position for two 
hours at a time. Boys weie left punishable by 
birching or caning, but in 1906 biiciiing was ten- 
tatively suspended, caning only being allowed. 
Soldiers are still liable to corporal punishment, 
limited to twenty-five lashes, when in prison, for 
an offence against the prison rules, and for highway 
robbeiy with violence. — In European aimies le- 
cruited by compulsion from all classes of society, 
flogging is not a military punishment. 

As a punishment for misdemeanours at common 
law whipping has never been formally abolished, 

1 though it has never been exercised in modern times 
except under the provisions of some special statute. 
Local police acts give power to whip juvenile 
offenders ; and by a statute of 1863 (whi<m does not 
apply to Scotland) flogging was made a competent 
punishment for certain forms of robbery with 
violence, as garrotting. Sir James Stephen says 
of this statute that it is ‘ an act so capriciously 
worded, that if a man beat a woman about the 
head with intent to rob her he may be flogged, but 
not if his object is to ravish or murder her.’ 

At common law the instrument to be used foi 
whipping and the number of strokes are left to 
the discretion of the person who inflicts the punish- 
ment. When sentence of wdiipping is pronounced 
by justices, the order must specify the instmment 
and the number of strokes. If the offender is 
under fourteen years of age, the number of strokes 
must not exceed twelve, and the instrument must 
be a birch rod. Under the Act of 1863 a court may 
direct a person convicted of robbeiy to be privately 
flogged — ^not more than three times. If the offender 
is under sixteen, the number of strokes at each 
whipping must not be more than twenty-five ; and, 
no matter what the offender’s age, the number 
must not be more than fifty. In Scotland no 
offender above sixteen years can be whipped for 
theft or for any crime committed against person or 
propel ty (Act 25 Viet. chap. 18, sect, 2). 

Flood, Henry, Irish orator, was born in 1732, 
and educated at Trinity College, Dublin, and at 
Christ Church, Oxford, Elected to the Irish parlia- 
ment as member for Kilkenny in 1769, and for Callan 
in 1761, he soon became a leader in the popular 

I party. His oratory was vigorous and impressive, 
but was marked by all the offensive personalities 
of his time. In 1769 he was unfortunate enough to 
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Itill an electioneering opponent in a duel, and was 
'brought to trial, but acq[uitted. In 1775 he took 
^office as vice-treasurer of Ireland, but was removed 
in 1781 on account of his stiong nationalist sym- 
pathies. Disliking Grattan’s Irish Bill of Right as 
not going far enough, Flood strove without success 
to carry a more sweeping measure, and became 
involved in a bitter quarrel with his former friend, 
which would have resulted in a duel but for the 
timely intervention of the authorities. In 1783 he 
was returned for Winchester to the English House 
of Commons, and two years later for Seaford, but 
he failed to make as great a mark at Westminster 
.as in Dublin. He died at Farmley, his seat near 
Kilkenny, December 2, 1791, leaving £5000 a year 
^to Trinity College, Dublin. See his Life mid 
‘Correspondence^ edited by W. Flood (Lond. 1838). 

Floods and Inimdations are caused by exces- 
sive rains, giving rise to an overflow of the rivers ; 
by the bursting of the banks of rivers, lakes, and 
reservoirs ; by the sudden melting of ice and snow ; 
and by irruptions of the sea, produced by high tides, 
wind-storms driving the sea- water inland, earth- 
quakes, volcanic outbreaks, and the bursting of sea 
banks. The felling of forest trees throughout ex- 
tensive tracts of mountainous country also tends to 
make the rivers which have their origin there swell 
'rapidly after a heavy rainfall ; good and complete 
drainage of land has the same tendency. For the 
Noachian flood, see Deluge. The subjoined list 
'embraces some of the most disastrous floods and 
inundations of which we have record. 

684 A.D. Japan ; 780 sq. m. of Isle of Shikoku covered by sea. 
968. Persian Gulf; many cities destroyed, and new islands 
formed by irruption of sea. 

1014. Many English seaports destroyed by sea 

1098 or 1100. Bast of Kent inundated ; Goodwin Sands formed. 

aiOO or 1108. Flanders inundated. 

1161 or 1165. Sicily; irruption of sea; thousands drowned. 

1170. Holland and Ibriesland ; great flood. 

1173. Holland ; Euyder Zee much enlarged, 

1219. Nordland, Norway ; lake burst ; 36,000 people perished, 
1228. Friesland ; invasion of sea ; 100,000 people drowned. 

1277. Friesland ; the DoUart formed. 

1286-87. Holland on both sides of Zuyder Zee inundated in 
consequence of a storm. 

1396. Holland; islands of Texel, Vlieland, and Wiermgen separ- 
ated from mainland, and Marsdiep, the channel between 
Texel and North Holland, formed. 

1421 or 1446. Holland ; 72 villages inundated, of which 20 per- 
manently, abbut 100,000 persons drowned, Biebosch 
formed east of Dordrecht, and this town separated from 
mainland. 

1521. Holland ; 100,000 lives lost by an inundation. 

1570, Holland ; storm drove in the sea, destroying numerous 
villages and 20,000 people in Friesland. 

1617. Catalonia, Spam ; 15,000 perished in floods. 

1629. Mexico (city) inundated. 

1642. China, at Kaifong ; 800,000 drowned. 

1646. Holland and Fnesland mundated ; loss of life, 110,000. 
1726. Floods and inundations aU over Europe. 

1745. Peru; Callao destroyed by irruption of sea caused by 
earthquakes. 

1767. England; irruption of sea on east coast. 

1782. Formosa; west side of island submerged, and Taiwan 
destroyed. 

1787-88. Northern India ; 15,000 lives lost by floods. 

1791. Cuba ; floods from excessive ram ; 3000 drowned. 

ISil. Hungary; 24 villages swept away by overflow of 
Danube 

1813. Austria, Hungary, Poland, and Prussian Silesia; floods 
caused by rains; 4000 perished in Poland, 6000 in 
Silesia. 

1824. St Petersburg and Oronstadt ; 10,000 lives lost from over- 
flow of Neva. 

il825. Denmark; sea bioke through from North Sea to Liin- 
tjord, making northern Jutland an island ; one-third of 
Friesland submerged by rising of sea and riv’ers. 

T829. Morayshire. 

,1840. France ; overflow of SaOne and Khone swept away many 
villages and inundated Lyons, Avignon, Ninies, Mar- 
seilles, &c. 

,1851. Northern China ; Yellow River burst its banks, and made 
a new outlet into Gulf of Peehili. 

1852, Floods throughout Europe from Belgium to Switzer- 
land. 

1856. South of France; floods did damage to extent of 
£5,600,000. 

1868. Peru ; Anca and Iquique nearly destroyed by earthquake 
waves 

a874. United States ; Mill River valley (Massachusetts) inun- 


dated by bursting of a dam ; 144 drowned. Also floods 
m western Pennsylvania ; 220 drowned. 

1876. Disastrous floods throughout central Europe, in United 
States, Burma, India, and West ludies- 
1876. China ; floods in northern provinces ; in Bengal 200 000 
persons perished from inundation of a sea wave. 

1SS3. Java and Sumatra ; volcanic wave (see Keakatao). 

1SS7. China; Hoang-ho flooded in Ho-nan ; nnllioiib drowned. 
1889 Johnstown, U.S ; reservoir burst; 2209 liies lost. 

1891. Consuegta, Spam ; 1200 lives lost. 

1893. Queensland ; great destruction of property. 

1S96. Japan ; volcanic wave. 

1903. Mississippi Valley. 

1913. Ohio basin : Dayton suffered most in this appalling disaster. 
1917. North China. 

1923. Lake of Gleno, near Lago dTseo. 

1924 North China, India. 

1926. Holland, Belgium, &c. 

Some parts of the world are periodicallv submerged, such as 
extensive tracks in Siam, Cochin-China, and Annam, &c. 

Floor* The floors of the upper stories of oi di- 
nary houses are nearly always constructed of wood, 
but in many large public and other buildings all 
the floors are fireproof, some of these, for example, 
being formed of a series of flat brick arches between 
iron girders. Basement floors and others near the 
level of the ground are often laid with flagstones, 
tiles, or cement, but many of these are also of wood. 
According to the nature of their construction, 
wooden floors are of three kinds — viz. single, double, 
and framed floors. When the span between the 
walls does not exceed 15 feet, a sin^le-joisted floor 
is sufficiently strong. Sometimes it is even adopted 



Section of a Single Floor : 

a, b, c, d, joists; a, strutting; /, flooring-hoards, jp, sound 
or deafening boarding; y, pnggmg or deafening; w, ceiling- 
lath ; n, plaster. 


for a 20-feet span. The annexed figure shows the 
section of a floor of this kind. The joists vaiy 
in section ; but 9 inches by 3 inches for moderate, 
and 11 inches by 3 inches for larger spans are 
common sizes, and they should not be more than 
16 inches apart from centre to centre. They are 
laid at the ends on wall-plates of wood. If their 
lengths much exceed 10 feet, joists should be 
strutted in order to stiffen them and keep them 
in position. This can either be done by liemng- 
bone strutting, shown in the figure, which is the 
better way, or by key strutting with solid pieces 
of wood morticed through the joists with small 
tenons. The latter method is called ‘dwanging’ 
in Scotland, and the rows of dwangs or keys are 
usually nailed between the joists. The lines of 
struts or keys should be at intervals of about 7 
feet. Flooring-boards are nailed on the top of the 
joists, and Laths (q.v.) on the bottom of them to 
support the plaster of the ceiling of the room below. 
To prevent the passage of sound to and from rooms 
between which the floor forms the horizontal parii- 
tion, what is called ‘pugging,’ or (in Scotland) 
‘deafening,’ is required. It consists of coarse 
plaster, &c., laid on rough boards or laths sup- 
ported on fillets nailed to the sides of the joists 
(see Building). 

DouUe-jouted floors are constructed by laying 
strong timbers, called hinders or hinduig-joists, 
from wall to wall, at a distance of about *6 feet 
apart ; and a double set of joists, one above for 
the flooring-hoards, and one below for the ceiling, 
are laid across these, and notched down upon them. 
Of these the upper ones are called bridging foists, 
as they bridge over the interval between the larger 
binding-joists. A hay is the general name for the 
space between binders ; if between a binder and 
wall, it is called a tail hay. 
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The fram&d floor is one degiee more complex In printing, wood blocks are chiefly used, a 
than the double-joisted. Binding and bridging separate one being required for each colour of the 
joists aie used in the framed floor, but the binding- pattern. These are about 18 inches square, and the 
joists cease to be the piimaiy suppoit, as for this face is commonly made of pear- wood, with a pattern 
puipose strong balks ot timber, called girders^ aie cut out by steel tools. There is an ingenious way 
used. They aie laid across, at distances of fiom of producing patterns on wood blocks by heated 
8 to 10 feet, and the binding-joists are framed into iion punches. Sometimes the raised portions of 
them by a tuak-tenon joint. The bridging- joists these printing -blocks consist of type-metal or 
are notched to these in the same manner as for brass. Fig. 4, A, B, C, D, of the article Calico- 
double-joisted floors. When the span is too great PRINTING will give an idea of how the im- 
for a wood -girder, either a giider wholly of iron pressions from seveial blocks complete a pattern, 
is used, or one foimed of a wrought-iion plate with Beside the printers theie is a table upon which 
wood on each side, all three pieces being bolted are placed the colour-pads. Another table, padded 
together. The latter is called in Scotland a ‘ sand- with felt or flannel, supports the floorcloth, each 
wich beam. ’ pattern block, charged with colour, being applied by 

Flooiing-boards are jointed in several ways, means of a small screw-press. A machine is in use 
Perhaps the most common is the grooved and for printing floorcloth which to a certain extent 
tongued joint, in which a tongue worked on one imitates hand-printing. The blocks which form the 
edge of a board fits into a groove in the next board, pattern are depressed by cams carried on shafts. 
In a ploughed and tongued joint each board is Boiler machines are not applicable to this kind of 
grooved on both sides, and a separate tongue of printing, because the paint would ‘ run ’ on a revolv- 
wood or iron inserted. A rebated joint means that mg surface. The durability of oilcloth depends 
each board is checked along the edges, and these very much on the length of time given for the paint 
fit into reverse checks on the two adjoining boards, to harden, and also upon its quality. 

In a doiuelled joint the edges of the boards are Linoleum . — The floorcloth called by this name 

square and unbroken, and small oak pins or dowels suits the purpose for which it is made admirably, 
aie inserted at inteivals in holes bored along the being lasting, comfortable, and noiseless when trod 
edges. Flooiing-boards should not be more than upon. Its wearing face consists chiefly of pul- 
6 inches broad, and in the best floors they do not verised cork and oxidised linseed-oil, with smaller 
exceed 3 or 4 inches. They are from 1 inch to quantities of common and kauri resin, all well 
1^ inch thick— very commonly 1^ inch. On the mixed together, and made to adhere to canvas 
continent of Europe polished oak floors are^ very backed with size and pigment, 
common. In Ameiica, and occasionally in Biitain, ^ The chief operations in the manufacture of 
two thicknesses of flooiing-boards are used in linoleum are based upon processes patented by 
floors of a superior desci ip tion. F. Walton in 1860 (specification No. 209) and in 

For fireproof flooring, see Firbj and for special 1863 (specifications No. 1037 and 3210). 
kinds of ornamental and other floors, see As- Of these the more important aie the preparation 
PH VLT, Concrete, Mosaic, Parquetry, and of the cork, the oxidising of the oil, the formation 
Tiles. the mixture of all the ingredients for the coat- 

Floorclotll* There are several kinds of floor- the ^plication of this to the surface of 

clobh. Foimerly the name was confined to painted the canvas. Pulverised cork, of which linoleum 
canvas, which is now called oilcloth; but the more “lost largely consists, is obtained from waste cork- 
recently introduced linoleum and other fabrics in cuttings. These are exposed to the action of a 
which ground cork bulks largely are now exten- series of toothed steel discs revolving on a shaft 
sively used for covering floors. working against steel plates, the ends of which 

Oucloth . — The basis of oilcloth is a coarse canvas have also teeth like those of a saw. By this 
generally made of jute, but it is stronger when machine the cork is reduced to the size of peas, 
made of flax tow. It is woven into pieces often as It is afteiwards ground with millstones, 
long as 160 yards and as wide as 8 yards. The The oxidised linseed-oil is pioduced by diffusing 
first step is to fix a piece of this, say 75 feet in ot ‘flooding ’ the boiled oil in thin films upon the 
length by 24 feet in width, upon an upright frame surface of long pieces of calico or sciim, placed in 
provided with screv/s by means of whi<fli me canvas upright position. This is repeated daily till 
can be uniformly stretched. Stages or platforms the successive films of oil reach half an inch in 
are placed at convenient heights to enable the thickness. It takes six or eight weeks to effect 
workmen to cover the canvas. Before paint is this, and the scrim with its many films is then 
applied the canvas receives a coating of size, the called a skin. Owing to the injurious action upon 
chief object of which is to prevent mjury to the vegetable fibre of the vapours given oft* during the 
cloth by acid products arising from the oxidation of oxidation of the oil the sciim becomes completely 
the linseed-oil with which tne paint is made up. rotten. Even mineral substances are attacked by 
When the size is thoroughly dry and pumiced, these vapours. The gain in weight shows that a 
a layer or coating of paint is put on mth steel l^-rge quantity of oxygen is absorbed by the boiled 
trowels like those used by nlasterers. Yellow ochre oil, and that a good supply of air in the oxidising 
is much used for this thick coating, which if un- buildings is therefore necessary. After being cut 
aided by artificial heat sometimes takes fourteen “ito small pieces the skins are ^ound by means 
days to dry. A second coat is applied in the same of grinding-rollers. Care must be taken not to^ 
manner to finish the back, but the face receives beap up the pulverised material, as in bulk it is- 
five or six trowel coats, the surface being once or liable to char or ignite by the rapid oxidation 
twice pumiced between the coats. The wearing of such particles as have not undergone this change 
surface receives a coat of paint with a brush if previous to grinding. 

some other colour than that of the last trowel coat mixture is now made consisting of from 4 to 8 
is wanted for the ground shade. In the case of <^wt. of the oxidised oil to 1 cwt. common resin andi 
cheap oilcloths, the coats of paint, instead of being I owt. kauri resin, the mixing operation being con- 
applied by trowels, are put on by a roller machine, ducted in a pan with an outer jacket or casing con- 
A man keeps pouring the prepared paint out of a tainiag steam. The pan has an air-tight lid, and at 
bucket on the moving canvas, and a long blunt ^ valve at the bottom and inside there are stirrers, 
knife-blade, almost touching its surface, regulates Resin is first put in and melted, the oil and kauri 
the thickness of the coat of paint. When made by being separately added. As soon as the mixture 
this method, the oilcloth receives nine coats. is warmed the steam is shut oft, the oxidation oi 
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Florence ( Ital. Firenze ), a city of Italy, capital 
of the former duchy of Tuscany, is situated in the 
valley of the Arno. It is about 150 feet above the 
level of the sea, 150 miles NW. of Rome, 50 £. of 
Leghorn. The population — 100,000 by the 14tli 
centuiy— was 167,000 in 1871, and 253,565 (com- 
iimnal ) in 19*21. The Arno, sp>aTined by four fine 
old bridges, divides the city into two unequal paits, 
the chief on the noithein bank. Beyond the line- 
of the ancient walls are thickly peopled suburbs, 
and a lovely, feitile, and salubrious neighbourhood, 
encircled by sloping hills, and studded with pictur- 
esque villas and fruitful vineyards and gardens. 
Florence and its enviions, viewed fiom the heights 
of Fiesqle, appear but one vast city. The influx of 
population consequent on the establishment here, 
in 1864-71, of the seat of the Italian government, 
necessitated a considerable extension of the city. 
Save on the left side of the Arno ( Arno), the 
ancient walls (IStli to 14th centuiy) v\ere razed j 
but several of the old toweis pertaining to the 
vaiious gates are retained, and constitute an inter- 
esting historical feature of modern Florence and a 
useful topographical indication of the former limits 
of the city. Amongst modern improv-ements none 
ranks higher than the magnificent cariiage-way 
known as the Viale dei Colli. It ascends from the 
Poiba San Niccolo to thehistoiic church and ceme- 
teiy of SanMiniato, and giadually slopes down to 
the Porta Rqmana. From the highest level of the 
drive, the Piazzale Michelangelo, the panorama of 
Florence, the Arno, with the suiiounding hills and 
distant Apennines, is quite unique for beauty and 
variety of sceneiy. Fine new streets or quays 
(known as the Lung* Arno), which stretch along 
the Arno, also add much attraction to the town, 
and the hygienic (though not the artistic) condi- 
tions of Florence have been greatly improved by 
the laying out of wide avenues or Viali on the site- 
of the old walls, by the opening of spacious squares 
and the erection of extensive new market- halls. 
The picturesque, if unsavoury, quarter around the 
Mercato Vecchio (the old Florentine Centro) has, 
since 1889, given place to the unsightly modern 
Piazza Vittorio Emanuele II. Notwithstanding a 
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the materials keeping up a sufficient heat till the 
charge becomes homogeneous. The valve at the 
bottom of the pan is then opened, and the mixture, 
now called cement, passes down between grinding- 
rollers. The cement is next cooled, but before 
mixing it with ground cork it is again heated to 
at least 120^ F. The proportions of these two 
ingiedientto are about equal, but sometimes the 
cork is rather in excess of the cement. The colour- 
ing materials (ochre and oxide of iron) are ertlrer 
added with the cork or previously to the cement. 

There is still another mixing-machine — the most 
important of all. Here the material is fed by a 
hopper into a cylinder in which both fixed and 
revolving kniv’es are placed. It has a steam jacket. 
■\Vhen the linoleum mixture leaves this machine, 
the cork and cement are so thoroughly mixed that 
they are scarcely distinguishable by the naked eye. 
The next operation is to pass the mixed material 
between two rollers, one of which is steam heated, 
and the other kept cool by a current of cold water. 
Here it is formed into a sfieet, which is then broken 
up by a similar arrangement of rollers, one of them 
being studded with points for the purpose of break- 
ing up the linoleum material into small pellets. 
Finally the mixture is spread over and pressed into 
the canvas by a pair of rollers of chilled cast-iron 
heated by steam to a high temperature. The 
canvas afterwards recebes a hacking of^ size 
aud pigment, and then the linoleum is finished 
if it is to be left plain. When a pattern is 
required it is printed in the same way as upon 
oilclotli. A mosaic linoleum, in which tire pattern 
is made of cut pieces of coloured material fixed on 
a thin backing, was patented in 1882 by F. Walton. 
By the improved method perfected by the inventor, 
the pattern extends quite through the material, 
and shows exactly the same on both sides. The 
work is done automatically by a machine which 
mixes and manipulates the ingredients, rolls the 
material into sheets of various coloius, cuts these 
sheets into pieces of the desiied shapes, ananges 
them into patterns with unfailing accuracy, and 
finally rolls and solidifies the whole into a compact 
sheet with the required pattern. 

Kamptulicon, which is made of 
ground cork and india-rubber, 
was introduced earlier than lino- 
leum, but its manufacture has 
almost ceased. 

Cork Carpet, a floorcloth manu- 
factured since the middle of the 
19th century, is made of cork 
bound with oxidised linseed-oil, 
but differs from linoleum in 
having the particles of cork larger 
and purer In colour, as no pig- 
ment is mixed with it. It nas 
a canvas backing, and is the 
warmest kind of floorcloth. 

Flora^ an ancient Italian deity, 
the Roman goddess of flowers and 
vegetable pioductivenessj also of 
exuberant youthful ^'itality. At 
Rome she had two temples, one 
on the Quirinal, the other near the 
Oil cus Maximus. On the occasion 
of her festival {Floralia), held in 
the end of April, the dwellings 
were decked with flowers, whilst 
feasting, with dance and song, 
revailed everywhere. Flora was represented as a 
ower-ciowned inaiden in the full bloom of maidenly 
beauty . — Flora is used botanically to designate the 
collective plants or vegetable species of a region, 
country, or district, or to any work containing a 
descriptive enumeration of these.— is also 
the name of one of the minor Planets (q.v.). 


rather capricious climate, Florence, with its teem- 
ing artistic treasures, its scenic attractions, and its 
literary and historical associations, is a favourite 
place of residence for foreigners and of pilgrimage 
for countless tourists. 

The massive and austere forms of Florentine 
architecture impart an air of gloomy grandeur to 
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the streets, for the most part regular and well kept. 
The chief building in the city is the Duomo, or 
Cathedral [Santa Maria del Fiore), the founda- 
tions of which were laid in 1298 ; while in 1887 the 
completed fa9ade (designed by Emilio de Fabris) 
was uncovered in the presence of the Italian sover- 
eigns. The Floi entines having ambitiously resolved 
on erecting a monument which for architectural 
splendour and pioportions should outvie all pre- 
ceding structures, the honour of preparing the 
design was entrusted to Arnolfo di Cambio. Later, 
Giotto superintended the works ; and many eminent 
^chitects were employed before this splendid edi- 
fice was completed. Brunelleschi conceived and 
erected the grand dome, which served as model for 
that of St Peter’s. The church contains sculptures 
by Ghiberti, Luca della Robbia, Michelangelo, 
Sansovino, Bandinelli, and other famous artists. 
At the side of the cathedral rises the beautiful 
Campanile (q.v.) of Giotto, detached, according to 
the custom of the times. In front is the Baptistery 
of San Giovanni (rebuilt circa 1200), in foim an 
octagon, supporting a cupola and lantern. All 
three edifices are entirely coated with a varied 
mosaic of black and white marble. Three bronze 
gates in basso-rilievo are a great additional adorn- 
ment of the Baptistery; the two by Ghibeiti (q.v.) 
were called by Michelangelo the Gates of Paradise. 
The church of the Santa Croce, the Pantheon 
of Florence (begun in 1294 — architect, Arnolfo), 
-contains, among others, the tombs of Michelan- 
gelo and Alfieii, and monuments to Galileo, 
Dante, Macchiavelli. The church of San Lorenzo 
was consecrated as early as 393 by St Ambrose, 
and rebuilt by Brunelleschi in 1425, by com- 
mand of the Medici. The facade still remains 
naked and unfinished. San Lorenzo contains 
a monumental memorial of Cosimo il Vecchio, 
bearing inscribed the title Pater Patrice. In the 
Sagrestia Nuova, or New Sacristy, added by Michel- 
angelo, are that master’s two famous monuments 
to Giiiliano and Lorenzo de’ Medici. The Medicean 
cliapel, gorgeous with the rarest marbles and most 
•costly stones, agate, lapis lazuli, chalcedony, &c., 
stands behind the choir, and contains the tombs of 
the Medici family. Annexed to the church of San 
Lorenzo is the Laurentian Library ( also designed 
by Michelangelo), with its inexhaustible store of 
rai*e MSS. The beautiful church of Santa Maria 
Novella (1278-1350), formerly Dominican, has fine 
cloisters and famous frescoes by Orcagna, Filipino 
Lippi, and Ghirlandajo. ^ The church of San Marco 
dates from 1436 ; adjoining it is the former monas- 
tery of San Marco, now secularised as the Museo 
Fiorentino di San Marco. Fra Angelico, Savona- 
rola, and Fra Bartolommeo were inmates, and it is 
still adorned with the famous frescoes of Fra An- 
gelico. Other outstanding old churches are the 
Annunziata, the Badia, Santa Maria del Cai'mine, 
San Miniato al Monte, Or San Michele, Santo 
Spirito, and Santa Trinith. 

Amongst the numerous palaces II Bargello, long 
a prison, but now restored and opened as a national 
museum (1865), is one of the most ancient, and was 
i 1266-1502) the abode of the chief magistrate, the 
Podestk. The museum contains such masterpieces 
as Donatello’s St George and David, and a remark- 
able portrait of young Dante in a fresco ascribed 
to Giotto. The Palazzo Vecchio, the seat of the 
republican government fiom its establishment till 
its abolition in 1530, is an imposing mass of build- 
ing, surmounted by a lofty tower 260 feet high, the 
great bell of which used to warn the citizens of 
danger or summon them to defence. Beside the 
palace (now the town-hall) is the Piazza della Sig- 
noria, with some fine statues, and a noble arcade, 
the Loggia dei Lanzi, under the porticoes of which 
are magnificent groups of sculpture. In one of the 


halls of the Palazzo Vecchio theie now stands a 
colossal statue of Savonarola a few paces distant 
from the spot where the reformer perished at the 
stake. The Palazzo degli Uffizi is a handsome 
building adjoining the Palazzo Vecchio, founded 
by Cosimo L, and erected by Vasari (1560-74). 
Here are deposited the state archives of Tuscany, 
also the Magliabecchi Library, now united with 
that of the Pitti Palace to form a Biblioteca 
Nazionale of 500,000 volumes and 20,000 MSS. 
On the second floor is the famous Galleria degli 
Uffizi, extraordinarily rich in paintings, engravings, 
sculpture, bronzes, coins, gems, and mosaics. A 
splendid apartment, known as the Tribuna, con- 
tains the rarest treasures of the collection. The 
Palazzo Pitti, from 1550 the grand-ducal residence, 
given to the nation by the king in 1919, also boasts 
of a superb gallery of paintings. Behind it are the 
beautiful Boboli Gardens. The Pitti and Uffizi 
palaces are connected by a covered corridor (built 
1564), about a mile long, which crosses the Arno 
on top of the goldsmiths^ shops which have flanked 
the famous Ponte Vecchio since the 14th centuiy. 
The Palazzo Riccardi (once Medici) is the prefect's 
seat. The Palazzo Strozzi, a fine type of Tuscan 
architecture, and the Palazzo Corsini ( with an art 
collection), are among the many notable private 
palaces. In the NW. lies the Cascine, a wooded 
ublic park. In the old Protestant cemetery are 
uried Walter Savage Landor, Mrs E. B. Browning, 
and Arthur Clough. 

Although Florence has no univeisity, the Insti- 
tute ditStudi Superioii has adopted the ordinary 
university curriculum, and confers various degrees. 
It owes much of its success to the eminent his- 
torian, Professor Pasquale Villaii. The School of 
Social Science was founded by the Marchese Alfieii 
di Sostegno. The hospital of Santa Maria Nuova 
contains an ancient college of medicine and surgery. 
The Confraternity of the Misericordia, who built 
the beautiful Loggia, called the Bigallo ( circa 1358 ), 
still pursue their charitable duties in their pictur- 
esque black robes and face-concealing hoods. The 
Academy of the Fine Arts (with Michelangelo’s 
great David, and many works of the early Tuscan 
masters) and the Museum of Natural History are 
of inestimable educational value. Florence has 
no fewer than four important libraries (National, 
Laurentian, Riccardian, and Marucellian ) ; several 
museums (National, Natural History, Archreo- 
logical. Opera del Duomo, &c.) ; and a Conserva- 
torum of Music. The Accademia della Crusca ( see 
Academy) is entrusted with the care of sifting and 
preserving uncorrupted the Italian language. The 
Spedale degli Innocenti (foundling hospital) was 
built early in the 15th century. Florence is the 
see of an archbishop, the seat of a prefecture and 
of numerous provincial courts, headquarters of an 
army corps, and capital of a like-named province 
(area, 2260 sq. m. ; pop. 1,000,000). Its railway 
communications are ample- Save catering for 
tourists, Florence has no big industries. The fabri- 
cation of silks and woollens (active in the Middle 
Ages ) has declin ed. S trawplaiting ( h ats, fans, &c. ) 
is sold in the 16th-centui*y Mercato Nuovo. Jewelry, 
majolica, glazed pottery, pietra dura work, and 
ohjets (Part of local manufacture, are displayed 
everywhere. The Florentines are famous for their 
caustic wit and natural gifts of eloquence, as well 
as for their shrewd thriftiness and unflagging labour. 

Riston ^. — The city of Florence sprang originally 
from Fiesole (q.v.), at the foot of which it lies 
extended. The inconvenient and hilly site of the 
Etruscan Fiesole, perched on the crest of an irreg- 
ular height, rendered that town so difiSicult of access 
to the ti’aders who resorted to its market-places 
with their varied merchandise that it was at len^jth 
decreed they should assemble at the base of the hill. 
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la the feitile plain traveised hy the Arno. The 
few rough shelters elected for the accommodation of 
these tiaders may be considered the oiiginal niiclens 
of the impoitant and splendid city of Floience. It 
would seem that as eaily as the time of Sulla theie 
was a Roman colony here ; another was established 
after the death of Julius Csesar, and it soon became 
a thiiving town, Flormtini are mentioned by 
Tacitus, 16 A.D., as sending delegates to Rome, but 
it was not till the time ot Charlemagne that Flor- 
ence began to lise out of obscuiity. It was now 
governed by a political head with the title of Duke, 
assisted by various subordinate officers, who were 
elected by the united suffrages of the duke and 
citizens. In the 11th century Florence and a 
great part of Tuscany were bequeathed to Pope 
Gregory VII. by his friend and partisan the 
Countess Matilda, who inherited from her mother, 
the Countess Beatrix, her jurisdiction over the city. 
Under the protection of Rome, Florence speedily 
adopted the forms and institutions of a free city ; 
and the republican spirit which then arose amongst 
the people imparted an impulse to national Ine, 
and awoke a spirit of patriotism and enterprise. As 
early as the 11th century the Florentines were 
European traders and the possessors of commercial 
depdts in the seaports and cities of France and 
England, and their skill as workers in gold (see 
Florin) and jewels had grown famous. The 
*arti’ or trade-guilds were of great importance. 
In proportion as papal preponderance increased in 
Florence, that of the empire sank; and in 1113 
the citizen forces routed the troops and slew the 
delegate of the emperor at Monte Cascioli, near 
Florence. During tne bitter wars between pope 
and emperor which raged throughout Italy, 
Florence and all Tuscany seemed to have been 
saved from the feuds of Guelphs and Ghibellines 
— the former adherents of the papacy, the latter of 
the empire. But in 1215 Florence became involved 
in the great paity struggle, owing to a private feud 
breaking out between two noble families, chiefs of 
the contending principals. A Guelph noble, Buondel- 
nionti, mortally incensed the Ghibelline family of the 
Amidei, by breaking off his alliance with a daughter 
of their house, and contracting marriage with a 
member of a Guelph family. To avenge this insult 
the Amidei appealed to their powerful kinsmen, 
the Uberfi, and in fact to all the Ghibelline party 
of Florence. Buondelmonti was stabbed to death as 
he crossed the Ponte Vecchio, and was speedily 
avenged by the Guelphs in the blood of his enemies. 
Thus for thirty-three years was Florence distracted 
by the deeds of bloodshed and violence of these two 
rival factions, who assumed the names and^ adopted 
the respective causes of Guelphs and Ghibellines. 
See Guelph and Ghibelline. 

In 1250 the animosity of these parties seemed some- 
what blunted, and public attention was directed 
to wise internal reforms. Twelve magistrates, or 
anziani, were appointed in place of the consuls, 
each of the si-x sections into wliicli the city was 
divided being entrusted to two of these magistrates, 
wiiose tenure of office was annual. To avoid all 
local dissensions, two other magistrates, strangers 
by birth, were elected : the one, invested with 
supreme authority in civil and criminal cases, was 
called the podestk; the other, with the title of 
captain of the people, had the cliief command of the 
militia, in which were enrolled all the youth of the 
state, who were bound, at the call of this magis- 
trate, to join their company fully equipped for 
fight : twenty companies defended the town, ninety- 
six the country. After the death of the Emperor 
Frederick II., the great protector of the Ghibel- 
lines, the Guelph or papal party gradually rose in 
power in Florence, and during ten years of their 
predominance the city increased in grandeur and 


piosperity, until it stood not only the first in 
Tuscany, but one of the first of all Italy. Its 
foices successively humbled the adjoining tow ns 
of Siena, Arezzo, Pisa, and Pistoia, and in 1254 
captured Vol terra. In 1260 the standard of civil 
war was again raised by the Ghibellines of Flor- 
ence, who, in league ■with Manfred of Naples,, 
attacked the Guelphs, and cut their forces to pieces 
in the sanguinary battle of Monte Aperto. The 
conquerois entered Florence forth-with, and in the 
name of Manfred abolished all trace of the popular 
institutions, establishing an exclusively aristocratic 
executive ; they even strongly advocated the entire 
destruction of the city, the hotbed of Guelphism. 
This barbaious scheme was indignantly repudiated 
by their own famous leader, Fannata degli Uberti. 
immortalised by Dante for his patriotism. He 
even declared his intention of heading the Guelphs, 
were such a sacrilege perpetrated by his own party. 

Pope Urban IV., French by birth, summoned 
against the Ghibelline Manfred a French army, 
led hy Charles of Valois, to whom he offered the 
prospective kingdom of the Two Sicilies. Manfred 
was defeated and slain in the famous battle of 
Benevento, and Guelph ascendency’ was restored 
anew throughout Italy and Florence. Charles 
restoied to the Florentines their internal institu- 
tions, and leceived their allegiance for ten yeais in 
1266. In 1282 a new executive power, the Fnori^ 
Avas established in Florence by the City Guilds; 
and in 1293, by consent of the Priori, a higher chief 
than their own oider was elected, the Gonfalonie-i e 
of Justice. In 1300 Dante became one of the 
Priori, and the former feud was recommenced with 
new vigour between two factions, who now boie 
the names of Bianchi (Whites) and Neri (Blacks). 
Their dissensions were, however, internipted by the 
appe arance of Charles of Valois, sent by Boniface 
vni. to restore tranquillity, in 1301. Charles 
espoused the part of the Guelphs or Neri, and 
sanctioned every outrage on the Bianclii, who weie 
hindered and murdered barbarously^, the survivors 
eing exiled and beggared ; among these were Dante 
and Petracco delP Ancisa, the father of Petrarch. 
In 1306 Pistoia was besieged and taken by famine 
with great barbarity. In 1315 the Florentines met 
with a severe check fiom the Ghibellines of Pisa, 
under the command of Uguccione della Faggiuola ; 
and in 1325 they?" weie completely defeated by 
Uguccione’s successor in command, the valiant 
Castruccio Castracani, in the battle of Altopaseio. 
Florence, weakened by long dissensions, and 
alarmed by Castruccio’s threat of marcliing on the 
city, appealed to the king of Naples for aid. They’ 
received joyfully an officer of the king, entitled 
the Duke of Athens, sent as ^rice^oy; and, such 
was the public demoralisation of the moment, they- 
proclaimed him dictator of the republic, unanimously^ 
suppressing the offices of prion and gonfaloniere. 
The intrigues of this ignoble schemer to overturiL 
the republic being discovered, he was ignomini- 
ously expelled hy a general popular rising, and 
barely escaped with his life.^ An attempt to 
admit a proportion of the nobles into the government 
signally failed at this time, and oidy led to renewed 
animosity between them and the citizens. This W’as 
the last effoil; of the nobles to secure power. 

A terrible pest ravaged Florence in 1348, sweep- 
ing off 100,000 inhabitants (see Black Death, 
Boccaccio). The chief powder about this time 
seems to have been alternately^ wielded by the 
democratic families, the Alberti and the Ricci, 
and by their patrician rivals, the Alhizzi, who 
for the space of fifty-three years guided the 
republic in the path of progress. In 1406 the 
ancient and illustrious republic of Pisa ( q.v.)’fell 
under the sway of Florence, after a heroic resist- 
ance. From 1434 the history of Florence is. 
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intimately bound up with the House of Medici, 
distinguished for their patronage of art and litera- 
ture — especially Lorenzo the Magnificent (see 
Medici). The Medici were repeatedly banished 
from Florence for aiming at sovereign power; 
and to their intrigues Florence owes her final loss 
of republican rights and institutions. The extra- 
oidmary labours of Savonarola (q.v.), his trial and 
execution at the stake, belong to the last decade 
of the 15th century. Pope Clement VII., of the 
House of Medici, formed a league with the Emperor 
•Charles V., by which the liberties of Florence were 
to be extinguished and the sovereign power to be 
invested in Alessandro de’ Medici. In September 

1529 an army of imperialists, under the Duke of 
‘Orange, entered Tuscany ; and on the 8th August 

1530 the siege of Florence terminated, after a 
defence of unexampled devotion and biavery. 

Thus expired the proud republic of Florence. 
From this period Florence loses her distinctive 
history, and is only known as capital of the grand- 
duchy of Tuscany, Pope Pius V. having conferred 
‘On Cosimo de’ Medici the grand-ducal dignity. On 
the extinction of the Medici in 1737, Tuscany fell 
ito the Duke of Lorraine ; and in 1808 was given 
by Napoleon to his sister ^llise. Florence continued 
^0 be the seat of the grand-ducal court until 1859 ; 
and after the constitution of the united kingdom 
•of Italy the city held the position of provisional 
capital of the country from 1864 until 1871. The 
departure of the court gave for a time an inevitable 
check to the prosperity of the town. In 1895 the 
city suffered from earthquakes, but the public 
buildings were hardly injured. The splendour of 
Florence as a republic may be judged from the 
facts that her capitalists were so enormously wealthy 
that they supplied the chief sovereigns of Europe 
with funds ; her manufactures of wool, silk, and 
gold brocade were exported throughout the world ; 
and she possessed great commercial establishments 
all over Europe. 

In art Florence holds a unique place : the 
Florentine school of painting, from Cimabue to 
Andrea del Sarto, is admittedly the most import- 
ant in Italy. In Italian literature the position 
of Florence is scarcely less conspicuous. In the 
Renaissance (q.v.) she played a leading rdle. 
Among the most eminent sons of Florence or of 
Florentines are Dante, Boccaccio, and Petrarch; 
Bartolommeo, Botticelli, Bronzino, Cimabue, the 
Gaddis, Giotto, Orcagna, Masaccio, Gliirlandajo, 
Leonardo da Vinci, the Lmpis, Andrea del Saito; 
'Carlo Dolci ; the sculptors Della Robbia, Donatello, 
Ghiberti, Bandinelli, Cellini, Verrochio, Michel- 
angelo; the architects Arnolfo di Cambio, Brun- 
elleschi; the musicians Lully and Cherubini; 
Machiavelli, Brunetto Latini, Galileo, and the 
historians Villani, Guicciardini; the navigator 
Amerigo Vespucci ; the Medici, &c. Through the 
works of its writers the Florentine Italian, not 
that of Rome, became classical. 

See the articles Boooacoio, Dante, Italy, Maohia- 
VBLLi, Medici, Miohelanoelo, Painting-, Sculpture, 
&c., and works there quoted ; historical works by Cap- 
Perrons (1877-90; trans. 1893), Davidsohn 
(1896 et seq, ), and especially Villari (trans. 1895) ; books 
on the city by Triarte (1880), Grant Allen (1897). Hare 
(new ed. 1901), E. G. Gardner (1900), Hyett (1903), 
H. Vaugl^n (1911); E. T. Lucas, A Wanderer in 
Florence (1912); Ruskin’s Mornings in Florence; and 
George Eliotts MomoUi. 

Florence , of Worcester, a chronicler who 
was a monk in the monastery of Worcester and 
‘died in 1118. His Clironicon, which comes down 
to 1116, in its earliest part is scarce more than a 
compilation from the Saxon Chronicle and Marianus 
Scotus; hut about the year 1030 it becomes of 
:greater value as an independent authority. It 
was edited by Benjamin Thorpe for the English 


Historical Society (2 vols. 1848), and tianslated by 
Forester (1847) and Stevenson (1853). 

Flores, the name of two islands. (1) One of 
the Sunda islands in the East Indies, lying due 
south from Celebes. It is of an oblong shape, with 
an area of 6000 sq. m., is heavily timbeied, and 
mountainous in the interior, forming, in fact, an 
eastward continuation of the Sumatia-Java volcanic 
girdle. It belongs to Holland. The western half, 
called Mangarai, is administratively attached to 
Celebes; the eastern half, known as Endeh, to 
Timor. Trade, principally in tortoiseshell, cinna- 
mon, sandalwood, and edible biids’-nests, is almost 
exclusively in the hands of Bugis (see Boni).--( 2) 
An island of the Azores (q.v.).— Theie is also an 
Uruguayan department of the name ; pop. 25,000. 

Flores, Juan Jose, first president of Ecuador, 
was bom in Venezuela in 1^800, and fought with 
distinction thiough the long war of independence. 
He was elected president of the new lepublic in 
1830, resigning in 1835, and was re-elected in 1839 
and 1843. He died in 1864. 

Floret, a term applied to the floweis of any 
small and closely - crowded inflorescence which 
lesembles at first sight a single flower— e.g. com- 
posites, teasels, scahiouses, glasses, &c. 

Florian, Jean Pierre de, a French novelist 
and fabulist, who was born in 1755, and died in 
1794. He was a literal y pupil of Voltaiie, by whom 
he was held in very high esteem. He wrote two 
prose lomances {JSfttma Pompilius and Gonzalve de 
Cordoue)^ and a number of pastorals, noiimlles^ 
plays, and fables. He appears to most advantage 
in his Fables, which are neatly and often wittily 
turned. His romances ai e cold and languid in inter- 
est ; tliey ai’e fair examples, however, of the coirect 
but colourless French prose of the 18th century. 

Floriculture. See Flowers (Florists’), 
Gardening. 

Floriaiiopolis (formerly known as Desterro 
or Santa Catharina), capital and seaport of the 
state of Santa Catharina, Brazil, on the west coast 
of Santa Catharina island, 240 miles NE, of Porto 
Alegre; pop. 40,000 (including many Germans). 

Florida is a large peninsular state in the 
extreme south-east of the United States, hounded 
E. by the Atlantic Ocean, N. by Georgia and 
Alabama, SW. by the Gulf of Mexico. It lies 
between 25“ and 31“ N. lat. and 80“ and 88“ 
W. long. The state is about 375 miles in length, 
and about 90 miles in mean breadth, its coast-line 
embracing about 1150 miles, and its area 58,680 
sq. m., or 37,555,200 acres. About one-fifteenth of 
this area is water surface. Florida has nineteen 
navigable rivers, making an aggregate of 1000 
miles; swamps and maisshes are still extensive, 
though in many parts draining operations have 
been successfully earned out; lakes and isolated 
ponds number at least 1200. Of the lakes the 
largest is Okeechobee, a shallow fresh-water ex- 
panse of about 1000 sq. m., in the southern part of 
the peninsula. The Everglades (q.v.) form a delta- 
like expansion of this lake ; more than five million 
acres were here originally under water, hut drainage 
schemes have relieved great portions of land, which 
have proved peculiarly fertile. The geological 
formations of Florida have been found to be the 
equivalent of the Tertiaries of the Paris and Thames 
basins ; there are indications that tliei;e is an up- 
heaval of the land still in slow progress — a fortunate 
circumstance from the point of view of the di'aining 
engineers. The best bays, harbours, and estuaries 
are Fernandina, St John’s Rivei*, St Augustine,- 
Indian River, Key West, Caloosahafcchie, Charlotte 
Tampa Bay, Cedar Keys, Deadman’s Bay, 
App^achee Bay, Appalachicola, St Andrew’s Bay, 
and Pensacola Bay. The long coast-line is dotted 
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^vitli very numerous islands of all sizes, from Santa 
Rosa and Key Largo, 30 to 50 miles long, to the 
smallest possible sandy keys. 

In climate and products Florida is like a great 
tropical island. It is cooled by delightful sea- 
bieezes from the gulf, making the climate re- 
markably equable and healthful; and the state is 
a favoui’ite winter-resort, although malarial fevers 
pie vail in some parts, and yellow fever has occa- 
sionally visited the seax^orts heavily. Even in the 
southernmost portions the summer heat is not 
extreme. The range between the mean summer 
and winter temperature is only about 20®. The 
soil, while much of it seems a sterile sand, is 
helped to fertility by the nioistuie, but more 
■especially by the extensive use of artificial 
manures. Florida furnishes abundantly the rich 
fruits and valuable products of the tropics. Large 
areas are devoted to orange orchards, while lemons, 
limes, grapes, pine-apples, bananas, pears, guavas, 
&c. grow with equal luxuriance ; and coffee, rice, 
cotton, and tobacco are natural products. Sea- 
island cotton, so valuable, and elsewhere limited 
to a few islands, heie grows far inland. Coconuts 
also are grown in the subtiopical region. Horti- 
culture is one of the most profitable pursuits, 
and market-gardening has assumed considerable 
dimensions in many parts of the state. An abun- 
dance of fruits and vegetables may be had fresh 
•eveiy month in the year, and during the winter and 
early spring months they aie in great demand in 
northern markets. Florida is not rich in minerals, 
the most important being the extensive deposits of 
lime phosphates found through a large part of the 
peninsula, and ii^laces lich in mammalian and rep- 
tilian remains. The coquina^ a shell conglomerate, 
tfurnishes an excellent building-stone ; but concrete 
of sand, shells, and lime or cement is now more 
•extensively employed, as in the vast hotel at St 
Augustine (q.v.). Mineral springs are numerous. 
Large tracts of alluvial swamp and shallow lake- 
lands are being leclaimed by drainage. Next to 
these are the low hummocks or bottom-lands, dry 
•enough for cultivation, and producing large crops 
of cotton, sugar-cane, grain, fruits, and vegetables. 
The high hummocks have a dark, gray soil, verv 
rich at first, but soon running out if not kept well 
fertilised. Then come first-class pine, oak, and 
hickory lands, sandy, but containing a good deal of 
lime. Oranges and other citrus fruits grow well on 
these lands. There is a second-class pine land that 
is barren, but supplies a tolerably good pasturage. 
The forest trees are live-oaks and other evergi*een 
oaks, cypress, hickory, raamolia, holly, great dog- 
wood, bay-laurel, satinwood, lignum-vitae, mahog- 
any, palmettos, Jamaica kino, mangrove, man- 
chinem, toi-ch-wood, &c. Figs are grown in great 
abundance. Indian com is largely raised. Numer- 
ous wild animals abound in the central and southern 
parts of the state, such as the black bear, the cougar, 
the panther, wdld-cats, wolves, foxes, raccoons, 
opossums, fish-otters, deer, and smaller game; 
alligators are found in nearly all rivers, lakes, and 
swamps ; turtles are taken among the keys ; and 
manatees are found on the Atlantic side as far 
north as latitude 27®. 

Among the industries of Florida is a large busi- 
ness in the production of pine and other lumber, 
and live-oak timber for shipbuilding. The prepara- 
tion of naval stores, turpentine, tar, rosin, and pitch 
employs many hands ; cigars are manufactured in 
large quantities ; all along the coast there are valu- 
able fisheries, oysters abound in many parts, and 
the inland watei-s also teem with fish; and the 
evaporation of salt, the production of cotton-seed 
oil and meal, the manufacture of fertilisers from 
the phosphate deposits, and sponge and coral 
fisheries are among the profitable industries. 


The economic development of Florida dates from 
about 1885, when many energetic northern capi- 
talists began to invest and settle in tlie eountiy. 
The phosphate industry has shown very rapid 
growth; the making of cigais and cigaiettes has 
gieatly developed in the southein part of the 
state. The total manufacturing iiroduet of the 
state in 1920 was $213,326,800— about nine times 
what it Avas in 1890, The forest aiea, mainly in 
the north-west, yields a large pail of the total 
manufacturing xuoduce, in timber (x>itch-pine), 
tar, turpentine, and rosin. Most of the 5200 miles 
of railway were constructed in and afiei 1880. 
Spite of a State university, many public schools, 
an agricultural college, and seveial militaiy and 
other colleges and seminaries, education is not 
advanced in Florida, the large negro population 
being responsible for much illiteracy. Pop. ( 1830 ) 
34,730; (1850) 87,445; (1870) 187,748; (1880) 
269,493; (1890) 391,422; (1900 ) 528,542; (1910) 
751,139; (1920) 968,470. Tallahassee, a small 
city, is the capital ; Jacksonville, Tampa, Pensa- 
cola, Miami, and Key \Vest aie the laigest towns. 

Florida w’as discovered on Eastei Day (Pa^cj^a 
Florida), 1513, by Juan Ponce de Leon (q.v.). In 
1539 it was exploied by De Soto (q.v.), and in 1565 
a body of French Calvinists, "who had established 
a settlement three years previous, weie butcheied 
or driven out by the Spaniauls. The latter held 
possession till 1763, when Florida was ceded to 
England in exchange for Cuba. The Spanish 
regained the countiy in 1781, and two years later 
weie confirmed in their occupation by tlie Peace of 
Versailles. Florida was ceded to the United States 
by Spain in 1819, received a constitution in 1833, 
and was admitted into the Union as a state in 1845. 
In 1835-42 it was the theatie of a despeiate war 
between the aborigines (Seminoles, q.v.) and the 
white settlers, a war which was only terminated 
after a sacrifice of hundreds of lives, and at a cost to 
the United States government of over $20,000,000. 
Florida passed an ordinance of secession, lOtli 
January 1861, siding with the Confederates; but 
the battle of Olustee in February 1864 was the only 
important fight within its bouudaiies. ^ It was one 
of the first states to return to the Union, fiaming 
a new constitution in October 1865, but was not 
re-admitted till June 1868. It is repre'-ented in 
the United States Senate by two members, and in 
th e House of Represen tativ es by four. See N or ton , 
A Handbook of Florida (1892); "Whitehead, The 
Campfires of the East ( 1891 ) ; Powell, Tho American 
Siberia ( 1892) ; and works by Ward ( 1898), Simpson 
(1920), and Hai per ( 1921 ). 

FloridOy capital of the Uruguayan department 
of the same name, 67 miles N. of Montevideo by 
rail ; pop. 13,500.— The department has an area of 
4700 sq. m., and a pop. of 66,000. 

Florida Strait is the name given to the 
channel separating the American state of Florida 
from Cuba on the S. and the Bahamas on the E. 
It is 310 miles long, and varies from 50 to 100 miles 
in width, and from 2220 to 5070 feet in depth. 
The Gulf Stream flows through the strait at a rate 
varying from § mile to 5 miles an hour. 

Florin was a gold coin first struck in Florence 
in the 11th century- It was the size of a ducat, and 
had on one side a lily, and on the other the head of 
John the Baptist. The silver florin, with the same 
designs as the gold florin, was first struck in 1181. 
These coins were soon imitated all over Europe-^ It 
was out of them that the German ^old and silver 
gulden of the middle ages and nhe silver gulden of 
modern times arose. The gulden or florin wa^ the 
unit of account in Austria. Till 1876 a florin or 
gulden of Is. 8d. was the unit in the South German 
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States, The Dutch florin or guilder is also worth 
Is. 8d. Edward III. of England issued a gold 
florin worth 6s. 8d. The English 2s. piece is called 
a florin; the 4&. pieces first coined in 1887 are 
double florins. 

Florio* John, the translator of Montaigne, was 
bom in London about 1553. His father was a 
Protestant exile and Italian preacher in London, 
but his labours came to a discreditable conclusion. 
Wood says that for safety’s sake he kept his family 
out of England till after the death of Mary. John 
Florio appears as a private tutor in foreign lan- 
guages at Oxford about 1576, and two years later 
published his First Fruits, which yield Familiar 
Speech, Merry Proverbs, Witty Sentences, and 
Golden Say mgs, accompanied by A Perfect Induc- 
tion to the Italian and English Tongues. In 1581 
Florio was admitted a member of Magdalen Col- 
lege, and became a teacher of French and Italian. 
He enjoyed the patronage successively of Leicester, 
the Earl of Southampton, and other noble persons. 
His next work was Second Fruits, to he gathered 
of Tivelue Trees, of dhters hut delightsome Tastes 
to the Tongues of Italian and EngUsh men, with, 
annexed to it, the Garden of Recreation, yielding 
six thousand Italian Proverbs ( 1591 ). His Italian 
and English dictionary, entitled A World of Words, 
was published in 1598. Florio was appointed 
reader in Italian to Queen Anne, and afterwards 
groom of the privy-chamber. In 1603 he published 
in folio his famous translation of Montaigne, of 
which it is praise enough to say that it is a version 
worthy of its original. A copy of this work in the 
British Museum bears the authentic autograph of 
Ben Jonson; another, that of Shakespeare, although 
its authenticity is more than dubious. At anyrate 
• it is certain from the Tempest that the great 
dramatist was familiar with the book. It was long 
believed that the pedantic Holofernes in Lovers 
Labour ^s Lost was a study after Florio ; but it is 
satisfactory^ to lovers of Montaigne to know that for 
this there is no foundation. Florio died of plague 
at Fulham in 1625. Second and third editions of his 
Montaigne appeared in 1613 and in 1632. A repiint 
of this noble monument of Elizabethan English was 
issued in 1892-93, with Introduction by Mr Saints- 
buiy. See a study by the Comtesse de Chambrun 
(1921). 

Florists’ Flowers. SeeFLOWERs (Florists’). 

Florus^ generally, but on insufficient evidence, 
called L. Annaeus Fiorus, was a Roman liistoiian 
wlio flourished in the reign of Trajan or Hadrian, 
but of whose life we know nothing. He wiote 
an epitome of Roman history {Epitome de Gestis 
Romanorum) based mainly on Livy, from the 
foundation of the city to the time of Augustus, 
in an inflated and metaphorical style. — To the 
African-born poet, Publius Annins Fiorus, a friend 
of Hadrian, the Pervigilium Veneris has been 
attributed. 

Flory. See Fleury. 

Flotatioil 9 a method of separating ores fiom 
gangue by forming a froth in which the ore particles 
rise with the bubbles. See Copper ( Metallurgy ). 

Flotow» Friedrich, Freiherr von, an oper- 
atic composer, born at Teutendorf in Mecklenburg, 
27th April 1812. He was at first intended for 
the diplomats profession, but on his arrival at 
Paris in 1827 his sense of his own musical abilities 
was awakened, and he began to study under 
Reicha. His reputation was made by his earliest 
operas, Le Naufiage de la Miduse (1839), Stradella 
(1844), and Marifua (1847), the last two character- 
ised by pleasing melody and by the light and lively 
character of the music. Of Flotow’s later operas 
only three have attained marked success — fndra 
(1853), La Veuve Grapin (1859), and VOmhre 


( 1869). In 1856 he was appointed intendant of the^ 
theatre at Schwerin, but he resigned in 1863, and 
returned to Paris. He died at Wiesbaden, 24th 
January 1883. See Life hy his widow { 1892 ). 

Flotsam, Jetsam, and Ligan, terms of English 
law used to denote goods cast away from a ship.- 
that is wrecked or sunk. Flotsam is the term 
where the goods continue to float or swim upon 
the surface of the water; jetsam, where they are 
cast into the sea and sink ; hgan, where they are 
sunk in the sea, but fastened to a cork, bladder, or 
buoy in order to be found again. Unless the owner 
appear to claim them within a year and day, goods- 
in each of these states belong to the crown. Jet- 
sam, flotsam, and ligan did not fall within the 
meaning of the term ‘ wreck ’ in its original mean- 
ing at common law. In that sense wreck was the 
part of the cargo of a lost ship that came to land 
and belonged to the crown. A grant of ‘ wreck *■ 
from the crown accordingly did not carry flotsam, 
jetsam, and ligan. At the present day, however, 

‘ wreck ’ has come to include these classes of goods* 
in the provisions of the Merchant Shipping Actsi 
and otner statutes. Statutory officers, called 
Receivers of Wreck, preserve wreck until it is 
claimed by the owner, or, if not claimed, sell it 
and pay the proceeds to the Exchequer. All such 
matters are under the general supervision of the 
Board of Trade. Jetsam must not be confounded 
with/ef^/so^z, which means the throwing overboard 
of goods in order fco save the ship, as where she 
must be lightened in a storm, or to gain speed 
to escape from capture, or for other good cause. 
In such a case the loss for the general good is* 
apportioned by general average. See Average. 

Floil]ld6r {Pleuronectes flesus), a common 
species of flat-fish, of wide distribution in the 
shallow waters round Britain and other north 
temperate countries. It is the Scots ‘fluke,’ and 
the Swedish ‘flundra,’ and differs but a little from, 
the plaice and dab, two of the commonest neigh- 
bour-species. Like other flat-fishes, the flounder’ 
is asymmetrical, and swims or rests on one side,, 
almost always the left, the eye of which is in ear^ 
youth brought round to the upturned surface. It 
measures about a foot in length, and about a third 
as much between the dorsal and the ventral edge, 
without including the fringing fins. The colour 
of the eye-beaiing surface varies in sympathetic 
adaptation to that of the sandy or mnady bottom 
on which the fish lives. The upper side is olive- 
green or brownish, sometimes with yellow spots ; 
the blind side is yellowish- white, with small, dark 
points. The month-apertuz-e is narrow ; the teetk 
are conical, and most developed on the blind side ; 
the dorsal fin begins at the eye; the scales are 
' minute and smooth, but rough tubercles occur on 
the side of the head and along the bases of the 
dorsal and anal fins. 

Of the two dozen related species, the Plaice (P. 
plafessa), the Dab (P. hmanda), the Smear-dab 
(P. microcephalies), and the Craig-fluke or Witch. 
(P. cynoglossus) are the commonest. In the soles 
(Solea) the dorsal fin begins in front of the eye,, 
and the upper eye is slightly anterior to the lower. 

The flounders spawn at the mouths of rivers,, 
and the young are natched in May. The fish often 
leave the sea and go up the rivers, ascending the 
Avon to near Bath, and the Moselle as far as 
Trier. They are even able to thrive in ponds. 
Sea-birds prey largely upon them, breaking tho 
bones to make swallowing possible. Though in- 
ferior to the plaice, the flounder is an esteemed 
food -fish. The Australian and New Zealand 
flounder is a Rhombosolea, and most excellent 
eating. See Dab, Flat-fish, Plaice, Sole. 
Flour. See Bread, Food, Mill, Wheat. 
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Flourens, Marie Jean Pierre, a French 
experimental physiologist, was born on loth April 
1794, at Maiiieilhan, Herault. An M.D. of Mont- 
pellier at nineteen, at Paris lie became acquainted 
with the Cuviers, Geoffrey Saint- Hilaire, Destuttde 
Ti acy, and Chaptal. He first attracted attention by a 
series of works dealing with the nervous system 
in its relations to the diffeient sensations, wherein 
he sought to determine upon experimental grounds 
the specific sensational functions of the cerebellum, 
cerebrum, and corpora quadrigemina. After lectur- 
ing for Cuvier in 1828 and 1830, he received a pro- 
fessorship in the museum of the Jardin du Koi, 
and in 1855 at the College de France. In 1833 he 
was nominated perpetual secretary of the Academy 1 
of Sciences, and in 1840 he succeeded Michaud in 
the Academy, He also took some interest in 
polities ; he was elected to the Chamber of Deputies 
in 1838, and was made a peer of France in 1846. 
He died at Montgeron near Paiis, 6th December 
1867. Flourens also wrote instructive books on 
the development and nutrition of the bones, on the 
skin and mucous membianes, on the longevity of 
man, on animal instinct and intelligence, on the 
works of his piedecessors and contemporaries, 
Buffon, Cuviei , Geolfroy Saint- Hilaiie, and Dai win, 
and a series of useful Moges Eistoriques (3vols. 
1856-62). — His son, Gustave, born at Paiis, 4th 
August 1838, first distinguished himself by his book. 
Science de VHmnme (1865), a series of lectures 
on the origin of the human race, delivered at the 
College de France in 1863. Of ardent republican 
sympathies, he took a very active part in the 
Cretan insurrection against the Turks in 1866, and 
subsequently in the Commune at Paris, fighting in 
behalf of which he met his death on 3d April 1871. 

Flower. The observations of childhood, like 
the popular language in which these so largely 
tend to survive, are apt to deny flowers altogethei 
to plants in which these are not conspicuous. Yet 
the^ unmistakable succession of the flower by the 
fruit and seed compels us in some measure to argue 
back from the presence of one or other of these to 
the previous existence of flowers, even where they 
may not usually have been noticed, as, for instance, 
in the oak. The observant walks of spring and 
early summer soon convince us that not one even 
of the soberest forest-trees but has its blossoming 
time, while no one can escape noticing in mid- 
summer the abundant blooms of the grasses and 
nettles. Horticultural experience, too, convinces 
us that the overpowering majority of plants brought 
from other lands flower sooner or later if the 
right conditions can be insured them, and thus 
we gradually reach the generalisation that among 
the plants which exhibit stems and leaves, none 
save the mosses, the ferns and horse-tails, the club- 
mosses and selaginellas, with a very few other in- 
conspicuous and unimportant forms, fail to agree 
in the production of flower and seed. We have 
here evidently a broad principle of classification, 
and if our knowledge of the reproductive function 
of the flower has meantime developed so far as to 
repeat the discovery of its definite sexuality, we 
shall feel the appropriateness of Linnseus’s general 
term of Ev ident ’flowering ox (q.v.), 

yet also approve the mingled caution and specula- 
tiveness wliicli made him apply that of Cryptoganiia 
(q.v.) to the latter, since it was reasonable to 
suppose that the reproductive process ( Gr. gamos, 
‘wedlock*) evident (Gr. phaneros) in the former 
might in the latter be concealed ( Gr. /cryptos). 

The examination of so many flowers, or even of 
a few representative ones, will have shown us that 
the central organs in which the seed arises exhibit 
considerable variety alike in number and detail. 
Thus, distinguishing the essential ‘ seed-box ’ as 
the ovcc7'y, we find that there are many simple 
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separate ones in the buttercup or the rose, while 
the^ apparently single ovary of the apple or the 
tulip turns out on section to be five- or three-celled 
lespectively, each cell containing the future seeds 
or ovules. We find, too, above the ovai y a surface 
usually viscid or hairy, to which pollen readily 
adheres, and this we call the stigina, noting also 
that while sometimes practically sessile upon the 
ovary, as in buttercup or poppy, this is oftener 
raised upon a column, the style. 

Encircling the seed organs we find the stamens, 
their stalks or filaments beaiing heads or an- 
then's. We see the latter shedding forth a yellow 
dust, the pollen, the same as that which we have 
noted upon the stigma of some of the flowers. 
This suggests one or two simple experiments. If 
we cut off the stigma, or cover it so that pollen 
cannot reach it, the incipient seeds or ovules will 
never mature into seeds proper capable of germina- 
tion Conversely, if we remove the stamens of 
this and other floweis, so that the same isolation of 
the stigmas from pollen comes to pass, the same 
failure of the seed follows. Whereas, when pollina- 
tion of any particular stigma is effected (whether 
by the natural agency of insects or the wind, or 
more convincingly, by the actual help of the 
experimenter), seed forthwith matures in the 
coi responding ovary. And if the ipollen be from a 
plant exhibiting some characteristic varietal differ- 
ence, the resulting seed, when grown in its turn, 
will show the influences of this ‘ crossing * in a 
more or less marked degree (see Hybrid, Hered- 
ity). In this way the concej^tion of sex in floweis, 
of immemorial date as respects those of the Date- 
palm (q.v.), has been extended in quite modern 
times. The caipels and stamens being thus the 
‘essential organs,’ we recognise as merely ‘acces- 
sory organs’ the* parts lying external to these, 
despite their frequent conspicuousness and beauty. 
In both monocotyledons and dicotyledons we have 
usually two ciicles or whorls of these parts, but 
in the former they are usually very similar, and 
so are usually spoken of merely as inner and 
outer perianth-xoliorls respectively, and their paits 
as ^emanth-segments. In most dicotyledons the 
corresponding whorls are known as corolla and 
calyx, since the colour and magnificence of the 
blossom usually depend upon the former (Lat. 
corolla), while the latter is commonly reduced to a 
mere verdant cup (Gr. calyx). The parts of the 
corolla or petals, and those of the calyx (sepals) 
are hence usually recognisable at a glance, as in 
the buttercup or rose. Yet the corolla may be 
reduced to inconspicuousness, as in the Christmas 
rose or globe-flower, or even vanish altogether; 
while the calyx may assume splendours which 
would he noteworthy even for a coroUa, witness 
the marsh-marigold or garden clematis. Pet- 
aloid characters may be even assumed by Bracts 
(q.v.). Sepals, and still more frequently petals, 
may become more or less completely united, as 
so familiarly in the common primrose. In mono- 
cotylecions both whorls of the perianth may unite, 
as in the lily of the valley. Peculiar specialisations 
of form also abound, especially in the corolla, 
witness pansy or balsam, dead nettle or snapdragon. 
The calyx, too, may have its peculiaiities, as in 
wallflower or poppy. The very modes of their 
arrangement in the bud differ widely (see ACstiva- 
TION) ; while the position and ariangement of the 
sepaiute flowers opens up a new fiela of study (see 
Inflorescence). 

Applying to the essential parts corresponding 
collective names, we have then innermost or all the 
pistil or gynceciwn (its separate or constituent 
members being termed carpels) ; next the androe- 
ciicm of stamens. We have thus four whorls of 
organs, each presenting apparently independent 
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and often wide differences in different flowers; 
hence we understand how in the attempt con- 
scientiously to take note of all this multiplicity of 
floral detail the nomenclature of descriptive hotany 
almost inevitably became so intricate and cumber- 
some (see Botany) as to obscure and retard that 
veiy progress towards the recognition of the order 
and unity of the floral world which it was the aim 
of the whole science to reach. Keeping this aim, 
however, in view, we are compelled to rise from 
the description of separate plants to the problem of 
classifying them into groups (species, genera, orders, 
classes, &c. ) according to the degree of their conmion 
resemblance. It soon becomes evident, as it did to 
the earliest systematists, that it is mainly upon the | 
flowers that our classification must depend. And 
having seen the multifariousness of these, we are in 
a position to appreciate the aid of the Linnean or 
‘ Aitificial System ’ of orders and classes, when to 
ascertain or record all that is known of a new plant 
our primary task is but the simple one of noting 
the number of its carpels and stamens. We com- 
prehend better, too, the reluctance with which the 
claim of the ‘Natural System’ — that classification 
must depend upon the sum of like characters — 
was conceded, since this principle leads us back to 
unravel all the perplexing intricacies of which the 
device of Linnaeus so summarily cut the knots. 

A piineiple of fundamental importance for the 
natural system- was however reached, and descrip- 
tive hotany made a vast step, from the empirical to 
the rational level, as the conception of the mor- 
phology of the flower (see Morphology) became 
gradually established. Sepals and petals, stamens 
and carpels thus lost their utter distinctness, and 
fell into a single category with the leaves as the a;p- 
pendages of an axis; their differences thus becoming 
understood as specialisations for their respective 
physiological purposes, in no way inconsistent with 
fundamental unity of structure and development. 
The simplest observer soon realises that a sepal is a 
sessile leaf, and a stamen a stalked one, and only 
needs to dissect a double rose or a white water-lily 
to convince himself by the discovery of a perfect 
series of transitional forms between peM and 
stamen of the essential unity of these. The spiral 
instead of whorled arrangement which we find in 
some simpler floral types ( Kanunculaceoe, &c.) is 
thus immediately intellimble as a transition to the 
ordinary phyllotaxis of leaves. But the botanist 
has hardly yet exhausted the more refined applica- 
tions of this principle ; thus, since a leaf may not 
only have stalk and blade, but side pieces or stip- 
ules, we have freq^uently to take note of these in 
the flower, just as in the analogous case of leaves 
reduced as bud-scales (see Bub). Nor does the 
utmost detail fail us : thus, since the stipules of 
opposite leaves, although normally separate (nettle), 
constantly tend to unite (wood-geranium) or may 
even develop like the ordinary leaves (bedstraw), so 
it happens in many flowers. What the descriptive 
botamst empirically termed the outer calyx or epi- 
calyx of a strawberry or lady’s mantle is thus 
rationalised as the united stipules of adjacent 
sepals; and similarly the perplexing whorl of 
•external yet younger stamens in the Geraniums 
(q.v. ) and a few other types is easily interpreted 
as similarly united stipular developments of the 
ordinary whorl of stamens. By help of the leaf, in 
short, we aare learning more and more completely 
to interpret and unify the peculiarities of floral 
structure. 

Returning to simpler cases, the union of sepals 
and petals not only recalls that of opposite leaves, 
but anticipates what we •exceptionally find among 
stamens, as in the filaments of the mallows, or the 
anthers of the composites ; or among the carpels in 
a majority of orders. That in the types with united 


corolla such union ot the inner parts should also 
be more frequent and thorough than in those of 
separate parts is not to he wondered at; hence, 
for instance, the clubbed stigma of the lily of the 
valley as compared with the distinctly lobed— i.e. 
more separate stigma of the tulip. 

Another great series of structural differences 
becomes cleared up when we hear in mind that 
appendages, however crowded and united, must 
anse upon an axis, however shoi’tened. One or 
more internodes of the floral axis are, indeed, occa- 
sionally well developed, as in a lychnis or a passion- 
flower; hut, generally speaking, their growth is 
checked at a quite embiyonic stage. Since the 
early days of the natuial system great attention 
has been paid to the position and origin of the 
floral parts. In the lily or the buttercup the 
stamens are seen to arise directly under the gynse- 
cium, and are aceoidingly described as hypogymm; 
in the strawberry they arise in a circle at about the 
same level as the bases of the young carpels, and 
are consequently termed periaynous ; while in the 
iris or the rose they seem perched upon the very top 
of the ovary, which is hence described as inferior. 
From the distinctness of the floral axis (then termed 
thalamus)^ the orders of hypogynous dicotyledons 
with separate parts became grouped as Thalami- 
jloroe, while those with perigynous or epigynous 
stamens and separate parts were termed Calycijlorcey 
from the apparent origin of the stamens upon what 
was commonly regarded as a united calyx. All 
this, however, becomes intelligible when we com- 
bine the study of vertical sections of the adult 
flowers with the facts of their development. In the 
simplest hypogynous type* we see the whorls of 
floral appendages standing in regular succession 
upon the conical floral axis just as they developed ; 
the internodes having all developed equally. In 
the .perigynous type, however, we see that the 

f rowth of the upper portion of the floral axis has 
een outstripped by that of its lower and as it were 
more vegetative region, which hence grows up 
around it ; the epi^nous type thus being only the 
extreme case of this, just as in inflorescences the 
spike becomes flattened into a capitulum, and this 
finally hollowed at the apex, or rather raised at the 
circumference into a cup, or even flask, as in the 
case of the fig. See Inflorescence. 

The large body of dicotyledonous orders in which 
the petals were united were grouped as Gamopetaluiy 
and finally the small and apparently degenerate 
types in which calyx, corolla, or botli were absent 
were termed Incomplete^. The convenience of this 
sys^^eiii is so great that it is still retained in the 
Genera Flantarum of Bentham and Hookei. Its 
importance, but also its dangers, may be well seen 
by comparing fig. 1, in which figures of types of as 
many well-marked Thalamifloral, Calycifloral, and 
Gamopetalous orders are paralleled within the single 
order Liliacese (fig. 2), when with these we leckon 
the closely allied Amaryllids. In the same way 
the wide contrast between the usually splendid 
Calycifloral or Gamopetalous and the inconspicuous 
Incomplete type might be paralleled within the 
range of a single order, witness rose and lady’s 
mantle (Rosacese), or lilac and ash (Oleacese). 

Though thus losing an absolute principle of 
classification, we gain a conception of simplicity 
underlying floral difl*erences. From the mere 
empirical description of flowers as we find them 
we begin to penetrate the rationale of their 
development, to comprehend something of what 
we may call the principles of flower-making. 
Starting again from a simple and tolerably central 
type like that of the lily, we find among its im- 
mediate allies types here of increasing floral mag- 
nificence, there of diminished splendour and size; 
witness tulip and lily of the valley. We see how 
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the more magnificent types tend to be always few 
or single-flowered, while the smaller and more 
modest types bear flowers in abundance ; how the 
former aie more individualised examples of the 
ordinal type, while the latter seem more embryonic. 
The one" type tends to be richly coloured, often 
indeed complexly marked ; the other tends to be 
aler, even white or positively greenish. Wlien 
epartures from regularity of form occur it is the 
more splendid forms which become bilateially 



o, veitical section of 'buttercup (RamineulacesB), showing 
Jiypogyaous arrangement (Thalamiflora); h, cherry (Rosacese), 
showing pengynous arrangement ( Calyciflorse ) ; c, bell-flower 
( Campari ulace»), showing epigynous arrangement (here occur- 
ring along with the united petals of Gamopetalse). Each 
section IS accompanied by its corresponding ground-plan or 
floral diagram.’ 

symmetrical ; and conversely it is among the more 
embryonic types that the petals or other parts 
become unitea. The more vegetative habit of the 
lily of the valley as compared with that of the 
tulip is here of interest, since we can correlate this 
obvious constitutional difference with the facts 
already outlined, or with such an otherwise in- 
comprehensible detail as the production of many 
ovules by the tulip, hut of few by the more 
vegetative and consequently less r^roductive 
blossom of the lily of the valley. Even were 
such facts comparatively isolated they would be 
suggestive ; but a wider examination of the 
monocotyledons brings us face to face with the 
existence of the same contrast in groups of all 
extent. Those extreme types, as it would seem, at 
once of floral differentiation and of vegetative habit, 
which we know as grasses and orchids, are alike 
clearly referable to the simple liliaceous ground-plan 
of structure (see the floral diagrams in fig. 3), and 
the question hence arises — must we not regard these 
simply as extreme variations, greater in degree, hut 
of no different kind than those which we have 




a, vertical section of tnlip, witli parts all separate ; narcissus, 
with inferior ovary ; c, lily of the valley (Oonvallana), with 
united perianth and adherent stamens. The floral diagram of 
the tulip, however, applies to all, 

recognised among the Liliaceie proper? An exam- 
ination of the orchids or the grasses themselves, 
still better of the arums, yields a similar result ; the 


floral orchids have their degenerate vegetatiie 
types, small, many-flowered, few-seeded, it may he 
even gieen ; while even the typically ciowded and 
degenerate florets of the arums may obtain, by the 
pioduction of a highly coloured snathe, no small 
measure of floral maguiticence. Passing to the 
dicotyledons w e And the same result in reviewing 
them order by order, often indeed genus by genus 
(e.g. Clematis, Thalietrum, Delphinium, and Sene- 
cio ). We thus comprehend the otherwise perplexing 
fact that of all supposed natural alliances it is that 
of the Incompletse which has most biqken down, 
their ‘ orders ’ having long been recognised as the 
degenerate (i.e. vegetative ) representatives of many 
widely distinct orders. The bearing of these con- 
siderations upon our theoiy of variation and con- 
sequently upon our general conception of evolution 
cannot here be entered upon : it must suffice if the 
existence of order and simplicity amid the infinitude 
of floral detail has been rendered more apparent. 

The problems just now aaised will he found more 
fully discussed under Variation, &e. ; for the 
classification of flowering plants, see some of the 
books noted under Vegetable Kingdom. The 
structure of the stamen, with the development of its 
pollen, are naturally described under Stamen, and 
the process of fertilisation of the ovule under 
Ovule; while that deepest interpretation of the 
flower which compels us to view the phanerogam 
as not only the most evolved of the cryptogams, 
hut really the most profoundly cryptoganuc of them 
all, is necessarily given under Gymnosperms, since 
a knowledge of these in relation to the higher 



a, floral diagram of Liliaceje ; 5, reduced moditicatiou of this 
usual m Grasses (q.v.) ; e, specialised modification usual in 
Orchids (q.v ). 

cryptogams is indispensable. It remains, however, 
to glance briefly at the flower from the physio- 
logical side, in its adaptations to feitilisation. 

Fertilisation of the Flower . — From the frequent 
separation of the sexes in flowers borne upon the 
same individual {moncecism — e.g. Begonia), or upon 
different individuals {dicecism—e.^. nettle, dog- 
mercury, red or white campion ), it is evident that 
ollen must somehow be borne from male to female 
owers. The artificial assistance of the wind-fertil- 
ised Date-palm (q.v. ) has been already refeiTed. to as 
indicating some comprehension of the jorocess from 
immemorial times. The hermaphroditism of most 
flowers, however, long misled botanists into think- 
ing of the flower as normally fertilised by its own 
pollen ; and so obstinate was this error that even 
the publication of SprengeFs Secret of Nature 
Discovered, with its wealth of careful observation 
even supported by accurate figures, failed to dispel 
it (see Botany) ; and this admirable book fell 
into oblivion until its rehabilitation by Darwin, 
followed by Delpino, Hildebrand, Fritz Muller, and 
many subsequent investigators. 

Just as the familiar spores of ferns or horse-tail 
are scattered by the wind, so it is with, the pollen 
of such primitive flowers as those of Conifers and 
Cycads (see Gymnosperms). In the cryptogams, 
however, germination of the spores t^es place 
upon the ground apart from the parent plant 
altogether; hut in the flower, since the female 
spore or embryosac is always retained within its 
sporangium or ovule, and this in turn in monocoty- 
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ledons and dicotyledons (angio&perms) within a 
carpellary leaf which usually does not even open 
until the matuiation of the fruit (see Fruit), it is 
manifest that only those male spores ( pollen grains ) 
can be effective which are conveyed to the receptive 
suiface (stigma) of the carpellary leaf, and there 
germinate until they succeed in penetrating as far 
as the ovule and embryosac. Hence the utility of 
wind or insects for the transport of pollen. In this 
regard it is evident that the help of spore-eating 
insects might early have been of service, since 
spores might readily thus be conveyed adhering 
to their bodies. It has been already noted (see 
Chlorophyll ) that the colouring matter of flowei s, 
like that of vernal and autumnal leaves, may be 
associated with phases in the constructive or de- 
structive changes of chlorophyll. Since the repro- 
ductive process especially checks those of vegeta- 
tion, we have here an agency for the production 
of floral colour, which, by rendering the reproduc- 
tive shoots more conspicuous to insects, would be 
constantly aided by natural selection. Upon the 
latter process, indeed, the customary explanation 
of the origin of floral colour and markings solely 
depends. An analogous advantage for the attrac- 
tion of insects would be given by the overflow as 
‘ nectar ’ of any excess of the sugary sap so largely 
used up by the flower itself, or similarly by the 
disengagement of perfume. A constant adapta- 
tion between flower and insect being in such ways 
established, further specialisations arise. Thus, 
w-hile in many flowers — e.g. crucifers, the stamens 
and stigmas are ripe simultaneously, a ‘want of 
time-keeping ’ is frequently observed, the stamens 
becoming jprotandrom — ^i.e. ripening before the 
stigmas, as typically in Geranium (q.v.), so that 
self-fertilisation is impossible, and a physiological 
separation of the sexes ( dichogamy ) is thus insured. 
Or wWe the ripening remains simultaneous, two 
or even three forms of flower {dimorphism, trimor- 
phism) may occur in different individuals of the 
same species, so lendering cross-fertilisation by 
insects indispensable (see Primrose, 'Lythra- 
CEiE). The individual flower may also become 
peculiarly specialised : thus, the nectary may be- 
come so deep as to be accessible only to insects with 
long proboscis, as bees to the exclusion of flies, 
butterflies and moths to the exclusion even of bees, 
it may be even to some particular species only. 
Birds, too, may replace insects (see Hummihg-bird, 
Honey-eater). Mechanical adjustments are also 
to be found in many of the moie specialised types, 
witness the stamens of the sage, which are rocked 
forwaid by the bee on entering the flower so as to 
dust his back with pollen just where it will be 
rubbed off upon the stigma of another flowei. The 
most extraordinary variety and complexity is, how- 
ever, that presented among the Oicliids (q.v.). 

How some flowers (e.g. Stapelia, Kafliesla) 
attract the services of flesh-flies by the odour and 
even colour of carrion ; how others like Arum and 
Aristolochia may entrap and detain the fertilising 
insect until well dusted with pollen, are examples 
which can but be mentioned. Nor can we describe 
the defences of flowers from rain or from ants, &c. 
(see, however, Catohfly, Heath, &c.“). 

In wind-fertilised plants the flowers are usu- 
ally comparatively small and inconspicuous, but 
numerous and^ closely aggregated, often in spikes, 
heads, or catkins ; the floral envelopes are usually 
small and greenish ; one or both whorls are indeell 
frequently absent (Incompletse). The stamens are 
few but often versatile as in grasses, the ovary 
reduced, commonly only one-seeded, but with one 
or more styles and stigmas, the latter often 
exuberantly branched or feathery, so catching 
the small pollen-grains. The stigmas are ready 
before the pollen is shed {protogynous dichogamy ) ; 


and flowering often takes place as in many foiest- 
trees before the develojmient of the leaves. The 
pollen grains may be lightened with aii-sacs as 
in the pine, may be helped by gravitation as in 
maize and bulrush, where the male infloiescence 
grows higher than the female, or may be scattered 
explosively as in the nettle or artillery plant. The 
utility of all these special characters of wind-fer- 
tilised flowers is thus no less obvious than that of 
the peculiarities of those dependent upon the visits, 
of insects, and the natural selectionist is hence accus- 
tomed to draw from both of these remarkable sets 
of adaptations many of his strongest arguments, 
for the development of even the most complex 
organic structures through the cumulative selec- 
tion of minute spontaneous varieties (see Dar- 
winian Theory). Some facts, however, such as 
the repeated development of the characters of 
wind-fertilised flowers in quite unrelated types, 
seem rather to indicate the possibility of a con- 
stitutional inteipretation similar to that indicated 
on the previous page (see Variation). 

It is thus manifest that the flowers of every 
species in nature thus invite and reward an ob'- 
servant interest far other than that of the meie 
collector, systematist, or even morphologist. 
Further information will sometimes be found under 
individual headings— e.g. Caprifioation, Ger- 
anium, &c. 

See Muller’s Fertilisation of Floioers (trails. 1882); 
Knuth’s Handbook of Floral Pollination (1906-8); 
Eemer’s Natural History of Plants (trans. 1902) ; Hens- 
low’s The Origin of Floral Structures through Insects and 
other Agencies ( 1888 ), and The Making of Mowers (1891 ) ; 
Eichler’s Flower Diagrams ; several of Darwin’s works ; 
also Physiology (Vegetable) and books there noted. 

Flower, Sir William Henry, K.C.B. (1892), 
was born at Stratford-on-Avon in 1831, served as 
assistant-surgeon in the Ciimea, and afterwards 
’became demonstrator of anatomy at the Middlesex 
Hospital. He was appointed in 1861 conservator 
of the Hunterian Museum, in 1869 Hunterian pro- 
fessor of Comparative Anatomy and Physiology, 
and in 1884-98 was' director of the natural history 
departments of the British Museum. F.R.S., LL.D., 
and president of the Biitish Association (1889), he 
wrote on human nerves (1861), on the osteology 
of the mammalia (3d ed. 1885), on the horse, on 
museums, on the Monotiemata and the marsupials, 
and on the biain of apes and lemurs. He died 
1st July 1899. See Life by Cornish (1904). 

Flower-de-luce? the old name for the com- 
mon species of Iris ( q.v. ), or for the heraldic emblem 
conventionalised therefrom. See Fleur-de-lis. 

Flowering Currant, an ornamental shrub, 
Bibes sanguineum, whose flowers change fiom 
white to pink. See Kibes. 

Flowering Plants. See Phanerogamia, 
and articles there referred to. 


Flowering Rush {Butomus umhellatm), a 
monocotyledonous plant usually reckoned under the 
order Alismacese, easily recognised by its large linear 
thiee- edged leaves ( which are said to cut the mouths 
of cattle, whence the Greek foim of the generic 
name), and by its umbel of rose-coloured flowers, 
which Ovid tells us render the plant a special 
favourite of Flora. The bitter rootstock was for- 
merly officinal, and was also used (as still in some 
parts of eastern Euiope) as a source of starchy flour, 
and the leaves are sometimes plaited. It is not un- 
common in ponds and wet places, and is well worth 
introduction where such conditions are present. 

Flowerless Plants. See Cryptogamia, and 
articles there referred to. 

Flower-lore. See Plant-lore. 

Flower of Jove {Agrostemma flos^Jovis), a 
pretty caryophyllaceous plant, with heads of purple 
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or scarlet flowers, and leaves silky white with liaiis. 
Other species are common in gardens— e.g. A. cosh- 
i’osa (Rose of Heaven), and A. Qoronaria. The 
genus, also known as Rose campion, owes its tech- 
nical name to the ancient use of the flowei-s in 
■crowns and garlands. 

Flower-poiS are utensils of culture whereby 
plants are rendered portable at all seasons. They 
are used in one form or another in all countiies 
where gardening as an art is practised. In Britain 
and on the Continent they are made in all sizes, 
from the thumb-pot of 2 inches in depth used 
for potting tiny seedlings and delicate cuttings, 
to extra large ones of 3 feet to accommodate 
large palms, tiee-like camellias, &c. Tlieir diame- 
ter is usually eq[ual to their depth. They ai e glazed 
or unglazed, it being immateiial to their utility 
whether they are so or not ; and are plain or orna- 
mental and artistic according to taste and the pur- 
pose for which they are intended. In order to be 
healthy receptacles for the loots of plants, they must 
be provided with perforated bottoms to admit of 
the free egress of water from the soil. Saucers are 
made for all oidinaiy sizes of flower-pots for use in 
ix>oms and othei places where drip would be incon- 
venient or undesirable. 

Flowers, in Chemistry, is a term originally 
given by the alchemists to the sublimates wdiicli 
arose, or appeared to grow, from certain bodies 
capable of undergoing volatilisation when subjected 
to heat; thus, floioers of antimony, flowet's of 
arsmio, flowers of benjamin or benzoin, flowers of 
sulphur, flowers of zinc, &c. See Antimony, &c. 
The word is also applied to fungous growths, as 
flowers of tan. See Myxomycetes. 

Flowers, Florists’, are those numerous forms 
of flowering plants which, having an inherent 
tendency to vary in the colour and size of their 
flowers and in habit when reared from seed, have 
received special attention in cultivation and in 
selection with the view of bringing their floral 
qualities up to ideal standards of excellence formed 
by the common consent of florists for each particular 
variety. Thus, for instance, the pansy, one of the 
most familiar of florists’ flowers, is in all its 
wonderful variety the progeiw of Viola tricolor, 
a wddely distributed native of Britain. Its natural 
tendency to seminal variation rendered it a very 
facile subject in the hands of the floiist, as may be 
seen by comparing the puny, unequal, and flabby 
flowers of the natural forms of the species with the 
large, circular, substantial, and brilliantly coloured 
blooms of the florists’ varieties. This has been 
achieved by the intelligent application^ of the 
principle of selection, the object being the 
attainment of a given ideal respecting the size, 
form, substance, and colour of the flowers. The 
petals are the only parts affected in this case; 
they are enlarged in breadth and length, then 
substance or thickness is increased, and their 
outline is rendered more symmetrical, but the 
other organs of the flower are not changed. As 
with the pansy, so it has been w’ith every other 
kind of plant bearii^ single flowers in the florists’ 
category. It is different with those kinds whose 
flowers are double, such as the carnation, 
anemone, hollyhock, ranunculus, rose, &c. In 
these the essential organs of the flowers have 
been wholly or partially metamorphosed into 
petals. But the so-called double flowers of dahlias, 
chrysanthemums, and other forms of the natural 
order Compositse are not really double in this 
sense; the fertilising organs are not changed to 
petals in their case ; Mt the tubular florets of the 
disc assume the strap-like shape of those of the ray, 
and hence the semblance of double flowers in such 
cases. 


The Dutch were the first among European 
nations to cultivate systematically florists’ flowers : 
to them is due the merit of haring brought the 
Tulip (q.v.), the hyacinth, the anemone, the ranun- 
culus, and the rose to the high degree of perfection 
their numerous varieties now present. The French 
floiists have also had a large share in the improve- 
ment of the three last-named classes. British 
florists have distinguished themselves more par- 
ticularly in the production of auriculas, polyanthus, 
the phlox, pentstemon, carnation, pink, hollyhock, 
dahlia, pansy, pelargonium, &c. But the Clhinese 
and Japanese appear to have fostered the culture 
of many flowers in the same way as the European 
florists, long prior to the latter having done so. 
Camellias, azrieas, and tree-peonies were some of 
their favourite florists’ flowers long before Europeans 
had much intercourse with the Chinese. 

New varieties are obtained chiefly from seeds, but 
some also are obtained by sports, which, in the lan- 
guage of the florist, mean freaks of nature. Thus, 
the flowers on a certain shoot of a plant may perhaps 
exhibit features of a kind novel and distincn from 
those of the parent, and the variety, if worthy of 
being peipetuated, is propagated by cuttings or by 
grafting, according to the mode best adapted to the 
kind. If the variation becomes fixed or permanent 
a new sort is thereby obtained without direct 
seminal intervention; but this does not always 
follow, although a keen floiist will never allow 
such an opportunity to escape without an attempt 
to improve it. Varieties of special merit in any 
class of floiists’ flowers can only be perpetuated by 
cuttings, layering, grafting, or division, because 
they cannot be relied upon to reproduce themselves 
from seed. 

Fludd^ Robert, an English physician and 
mystic, born at Milgate in Kent in 1574. After 
studying at Oxford, he spent some years tiavelling 
on the Continent, where he became acquainted 
with the writings of Paracelsus. On his return to 
England he settled as a physician in London, where 
he died in 1637. Fludd (Xat. De Fluctibus) was the 
author of a theosophic system, the distinguishing 
features of which were the conception of man, the 
microcosm, as an analogy, in a physico-spiiitual 
sense, of the universe or macrocosm, and the belief 
that the laws of the physical universe were domin- 
ated by two fantastic principles called the ‘ northern 
or condensing power,’ and the ‘ southern or rarefying 

E ower.’ His views called forth adverse criiicisms 
:om Gassendi, Kepler, and others. 

Flue* See Chimney, Warmino. 

Fllieleu* See Lucerne ( Lake of). 

FliigeU Johann Gottfried, German lexico- 
grapher, born at Barby in 1788, travelled as a mer- 
chant to North America, and in 1824 was appointed 
lector of the English language at Leipzig, weie in 
1838 he became United States consul, and in 1848 
agent in Germany for the Smithsonian Institution. 
He died 24th June 1865. He prepared a standard 
dictionary of English and German (1830; 4th re- 
modelled edition, by his son Felix, 1891 ). His son 
Ewald Fliigel (1863-1914), born at Leipzig, was 
professor of English Philology in Stanfoid Univer- 
sity, and began a Chaucer Lexicon. 

Fluid* In a solid body the constituent particles 
never move far from a certain position of equilib- 
rium. In a fluid the particles can move about with 
greater or less freedom from one part of the body to 
another. All liquids, vapours, and gases are there- 
fore known as fluids. All fluids are perfectly 
elastic ; but liquids are highly incompressible, while 
gases can easily be compressed. In every actual 
fluid there is more or less frictional resistance to 
the molecular motions ; but it is often advantage- 
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ous to consider theoretically the properties of fric- 
tionless, or, as they are called, "perfect’ fluids. 

There is no sharp distinction between the solid 
state and the liquid state. Much depends upon 
external circumstances, such as temperature or 
the intensity of gravity. Some substances splinter 
under the action of sudden intense stress, while 
they flow like viscous liquids when exposed to | 
long-continued gentle stress. ! 

Fluke {Fasciola (or Dlstomum) hepatica), the 
parasitic worm which causes the "liver-rot’ of 
sheep. It belongs to the class of Trematodes ( q. v. ), 
and to a large genus of about three hundred species, 
if the two titles Fasciola and Distomum be regarded 
as identical. The adult fluke, which occurs in 
numbers in the bile duct 
of the sheep and other 
domestic animals, has a 
flat, oval, or leaf-like 
appearance, the broader 
end being anterior. It 
usually measures nearly an 
inch in length by half an 
inch across at its broadest 
part. The colour varies 
from reddish-brown or 
orange at the sides, to 
grayish-yellow, sometimes 
with dark spots, in the 
middle. There are two 
suckers, as the word Disto- 
mum suggests — one at the 
head end, perforated by 
the mouth ; the other im- 
perforate, on the ventral 
surface, also in the middle 
line, a little farther back. 
The food is blood sucked 
in from the liver. The 

from internal structure is com- 

theventr^ surface (after plex. There is a much 
Sommer): branched blind alimentary 

Hie alimentary and nervous canal penetrating the w hole 
systems only are shown on animal, which is without 
f«y distinct body-cavity; 
the light side; a, right the nervous system is a 
mam division of the all- ring round the pharynx, 
mentery canal ; c, lateral -wrirfi nerves running fore 
ganglion; d, lateral nerve; j 4.1 
e, mouth; g, ventral and aft ; theie aie no sense 
sucker. organs, though the laiva 

has eye - spots to start 
with; the muscular system is well developed; 
the excretory system consists of two very much 
branched vessels opening at a posteiior poie; 
the reproductive system is hermaphiodite and 
complex. 

Life-history ,— history of the fluke is happily 
an intricate one and full ot hazards. The ova are 
probably fertilised by male elements from tbe same 
animal, a very unusual occurrence, all but ex- 
clusively restricted to certain parasitic flat- worms. 
The eggs are furnished with nutritive capital from 
a yolk gland, are surrounded by a shell, and begin 
to develop a little within the parent animal. After 
extrusion from the latter they may be found in the 
bile ducts in enormons numbers, each fluke being 
said to produce about fifty thousand. Such pro- 
lific multiplication is a very frequent characteristic 
of parasitic animals, and is probably associated 
with the abundant and at the same time stimulat- 
ing food. Its utility in securing the continuance of 
the species in face of the numerous risks of failure 
is obvious. From the bile duct of the sheep the 
segmented ovum enclosed in its shell passes to the 
exterior. The embryo develops for two or three 
weeks, and the successful result eventually becomes 
free in water. In swims for some hours hy means 
of a covering of cilia, hut its sole chance of life 
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appears to lie in meeting and attaching itself to a 
small water-snail ( Limnoeus trmicatulus ), into which 
it bores its way. Having established itself, the 
embryo fluke loses its cilia, and is metamorphosed 
into what is called a sporocyst This may divide 
transversely into two; but usually certain cells 
within the sporocyst behave like parthenogenetic 
ova, and develop into a fresh generation or seveial 
generations known as redice. The rediae burst out 
of the sporocyst, and migrate into the liver or some 
other part of the snail, kUling their host if they are 
very numerous. Like the sporocyst, they give rise 
internally to more embryos, of which some may be 
simply rediae over again, while others develop into 
tailed embiyos or cercance. These emerge from the 
rediae, wriggle out of the snail, swim freely in the 
water, clinib up grass stems or such like, swing 
their tails off, and encyst. If the encysted cercaria 
on the grass stem be eaten by a sheep it grows into 
the adult and sexual fluke. To recapitulate, the 
developing^ embryo becomes a free-swimming form 
this bores into a snail and changes into a sporocyst 
from certain cells of the latter asexual rediae arise , 
these eventually give origin in a similar way to 
tailed cercariae, which, eaten by a sheep, grow into 
flukes. There are thus several asexual generations 
interrupting the ordinary sexual process, illustrating 
what is known as ‘alternation of generations.’ 
After reproduction the adult flukes may die m sitie 
or may migrate from the liver and pass out of the 
sheep. The life-history was independently worked 
out by Leuckart and Thomas, 

Practical Importance. — The disease of liver-vot 
in sheep is widespread and* disastrous, sometimes 
killing a million sheep in a yeai in the United 
Kingdom, But it is no longer so serious as it 
used to be. It is especially common after wet 
seasons, and in low, damp districts. The external 
symptoms are described as * emaciation, tenderness 
in the loins, harshness and dryness of the wool, 
and a scaly condition of the skin.’ A swelling 
( ‘watery poke *) below the lower jaw is very diag- 
nostic. The preventives suggested are drainage of 
pastures and dressings of lime or salt ; destruction 
of eggs, infected manure, and badly fluked sheep ; 
giving the sheep salt and a little dry food. Tlie 
same fluke sometimes occurs in horse, deer, goat, 
pig, and rarely in nian. Many other species and 
related genera are likemse of serious impoitance 
as parasites. See also Anchor, Flounder. 

See Parasitic Animals, Bilhabzia ; also Leuckart, 
Parasiten des Menschen (1863; new ed. 1879 et seq.f 
trans. by Hoyle); Thomas, Quart. Jour. Micr. Sex. 
XXIII. ( 1883 ) ; Braxm, Animal Pai'asites ( trans. 1906 ). 

Fluorescein. See Dyeing. 

Fluorescence is the term applied to a peculiar 
blue appearance exhibited by certain substances 
exposed to sunlight, and especially observable in a 
dilnte solution of sulphate of quinine. See PHOS- 
PHORESCENCE. 

Fluorine (sym. F, eq. 19) is an elementary 
substance allied to chlorine. Its principal natural 
source is the mineral fluor spar, CaFg, although it 
is also found in minute quantities in the igneous 
rocks, natural waters, plants, the bones and teeth 
of animals, as also in milk, blood, &c. All attempts 
to isolate fluorine in vessels of glass, gold, platinum, 
&c. long failed, owing to its powerful action on 
these substances and its^ readily forming com- 
pounds with them. But in 1888 it was^ obtained 
pure in a vessel made of an alloy of platinum and 
iridium ; and in 1893 Moisson again isolated it. 
It is a gas with properties like those of chlorine, 
but differing in energy of action. The compounds 
of fluorine are not numerous, but are important. 
Hydrofluoric acid, HF, is generally prepared by 
heating gently in a lead still a mixture of one part 
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of fluor spar, CaF«, with two parts of sulphuric 
acidj H 2 SO 4 , when £he vapours of hydrofluoric acid, 
HF, are evolved, whilst sulphate of lime, CaS 04 , is 
left in the still. The dense acid vapours are con- 
ducted through a lead pipe into a lead receiver or 
bottle suiTounded by a freezing mixture of ice and 
common salt. The acid is generally mixed with 
water when desired to be Kept for some time. 
When the most concentrated hydrofluoric acid is 
required, the still and receiving vessel must be 
made of platinum. The other metals are not suit- 
able for such apparatus, as they are rapidly cor- 
roded by the acid. Wlien prepared in its stiongest 
form, hydrofluoric acid has the density of 1’060, and 
is a colourless, fuming liquid of great volatility, 
which boils at 67® ( 19*4“ C.). Not only does hydro- 
fluoric acid corrode and dissolve the ordinary metals 
(excepting lead and platinum), but when placed on 
the skin it produces a severe burn owing to its 
caustic nature. The most important property 
which hydrofluoric acid possesses is its power of 
eating into and dissolving glass, which admits of 
its application in the etching of chaiacters upon 
glass, as in thermometer tubes, and for eating 
away greater or less thicknesses of plates oi sheets 
of coloured glass, so as to produce a variety of 
shades. See Glass, and Glass-painting. The 
acid may be kept without any difficulty in bottles 
made either of paraffin- wax or gutta-percha. 

Fluorotype, a photographic process, suggested 
by Robert Hunt in 1844, in which salts of fluoric 
acid were employed ; but, as the impression ■vyas not 
very strong, the plate had to be afterwards steep< 3 d 
in a weak solution of proto-sulphate of iron. 

Fluor Spar (Fluorite, Blue John, Derby- : 
SHIRE Spar) is the only common mineral in which 
fluorine is present in any large proportion. The 
fluorine is combined with calcium, and forms calcium 
JluoridCy CaFlg, consisting of 48*9 calcium and 61*1 
fluorine ; occasionally it also contains some calcium 
chloride, and now and again organic matter, which 
is sometimes so abundant that when the mineral 
is struck with a hammer it emits a fetid odour — 
hence the name fetid-s^ar (Ger. stink-Jiu^s). Fluor 
spar occurs both crystallised and massive, the 
massive varieties exhibiting a crystalline structure ; 
the crystals appear usually in groups, sometimes 
of the primary form, whicn is a cube, but often of 
secondary forms, of which there is great variety, as 
the octahedron, rhombic dodecahedron, &c. Fluor 
spar is sometimes colourless, but often green, blue, 
yellow, or red, more rarely gray, or even black, 
different shades of colour frequently appearing in 
the same specimen, and in the massive varieties 
beautifully intermixed. Its colours often rival 
those of the most beautiful gems ; but it is of very 
inferior hardness, being scratched even by q^uartz. 
Its specific gravity is 3*15 to 3*20. It generally be- 
comes phosphorescent when heated, although tliis 
is more remarkably the case with some varieties 
than with others ; it is decomposed by heated sul- 
phuric acid, with evolution of hydrofluoric acid as 
a pungent gas; and, this having the property of 
acting upon and corroding glass, fluor spar is used 
with sulphuric acid for etching on glass. Fluor 
spar is ^so used for ornamental purposes, being 
wrought into vases, &c., for which it was in high 
esteem among the ancients. But the greater abund- 
ance in which it is now obtained has diminished 
the value of ornaments made of it. It is very 
commonly associated with ores of tin, silver, lead, 
and copper, occurring chiefly in veins, but is also 
found by itself in drusy cavities in granite and in 
veins in crystaUiie schists, slate, limestone, and 
sandstone. It has been met with also in volcanic 
tuff in Italy and in cannel-coal in the United States, 
where it occuis in Illinois, Jefferson Co., N.Y., 


Fianklin Furnace, 4 S:c. It is found only in a few 

E laces in Scotland, and in insignificant quantity, 
ut is nowhere more abundant than in England, 
particularly in Derbyshire and in Cornwall. In 
Cornwall it is used as a flux for 1 educing copper 
ore. In Derljyshire the blue massive variety is 
known to the miners as Blue John, The manu- 
factuie of ornaments of fluor spar is canied on to 
some extent in Derbyshhe ; and fluor spar is often 
called Derbyshire spar. It is also used for optical 
purposes. 

Flushing ( Dutch Vlissingen ), a strong fortress 
and seaport of the Netherlands, in the province of 
Zealand, is situated on the south coast of the island 
of Walcheren, at the month of the Western Scheldt, 
which it commands. Formerly an important naval 
station, it was converted into a commercial liai- 
bour in 1865-73, and carries on an active trade 
with Java, England, and South America. A daily 
service of steamers connects Flushing with Queen- 
borough (Kent) in England. There are outer and 
inner harbours, and, since 1875, a large floating- 
dock. Doubling of the harbour accommodation 
began in 1920. The inhabitants (22,500) are occu- 
pie<l mainly in shipping puisuits. Shrimps are 
taken. The town capitulated to the Earl of 
Chatham in 1809. 

Flushing, formerly a post-village of Queens 
county, New York, but since 1897 included in the 
City of New York. It is situated on Flushing 
Bay, a branch of the East River. 

Flustra, or Sea-mat (q.v.), one of the com- 
monest genera of marine Polyzoa (q.v.). 

Flute (Fr. flUite, Ger. Jiote^ Ital. Jia 2 ito), one of 
the oldest of wind-instruments, which originally 
had several varieties : one, in more modern times 
called Jl4te d bee, now developed into the Flageolet 
(q.v.); another, which was sounded by means of a 
hole in the side like the modern flute ; and a third, 
used by the ancient Egyptians, iu which the sound 
was produced by blowing into the open end of the 
tube. A modification of this last instrument is used 
still by the peasantry along the Nile. 

The modern cone-bore flute consists of a tapered 
tube, in which the sound is produced by blowing 
with compressed lips into a large orifice near the 
top or wider end, which is stopped w*ith a cork. 
Six holes in the lower end, to be covered by the 
, first three fingers of both hands, serve to make the 
scale, supplemented by keys numbering from one 
to fourteen. The flute is what is called an octave- 
scaled instrument — ^i.e. by covering all the holes 
and lifting the fingers one by one in regular order, 
beginning at the bottom, the notes from D below 
the stave to Clt are made; then, by repeating this 
process and blowing a little sharper into the mouth 
aperture, the same notes, an octave higher, are pro- 
duced. Another octave can be produced by cross- 
; fingering, the total compass being about three 
octaves. Two additional keys at the bottom of the 
tube, worked by means of levers by the little finger 
of the right hand, give the notes C| and C||j below 
the stave. 

The faults of this flute are that, as the holes 
must be placed where the fingers can reach them, 
they are not always in the exact places to be per- 
fectly in tune, and the notes are not equal in quality. 
To meet these defects the flute has undergone more 
changes and improvements in modem times than 
any other musical instrument. The most import- 
ant of these have been the cylinder bore and the 
system of fingering introduced by Theobald Boehiu 
in 1832, and patented in England by Rudall and 
Rose in 1847. The mode n c^inder flute, from the 
head downwards, is cylindrical, or all one width of 
bore, while the head-piece has a slight parabolic 
tapei, and when combined with the Boehm finger- 
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ing it forms a nearly perfect instrument, with all 
the notes in tune and of practically equal quality of 
tone. The holes are placed where they make the 
correct notes, and to facilitate manipulation they 
are stopped by means of keys which can be worked 
conveniently by the fingers. The fingering of the 
scale on the Boehm flute is quite different from the 
ordinary flute ; and many other modified 
systems, more or less founded on the old, 
have been devised, among which may be 
mentioned those of Siccama, Clinton, 
and Carte. It would occupy too much 
space to describe their methods in detail. 
The geneial appearance of the Boehm 
cylinder flute may be seen in the figure. 

Flutes are usually made in cocoa- wood, 
ebonite, silver, and gold, and vary in 
price from a shilling or two to about £180 
forpne made in 18-carat gold. The Boehm 
flute is very often made in silver, which 
is easily sounded and gives a fine liquid 
tone; it costs about 30 guineas. The 
ordinary cocoa or ebonite Boehm flute 
costs from 18 to 30 guineas, according as 
it is mounted in German silver or silver. 
Except for military flutes, which are still 
made conical, the cylinder has almost 
completely superseded the cone bore. 

The flute described above is what is 
known as the concert flute; but flutes 
are also made in a variety of smaller 
sizes for various purposes in Eb, F, Bb, 
and C ; there are also U, El^, and F 
piccolos or octave flutes, which are much 
used in modern orchestral music. In con- 
struction, however, they are all much 
alike, and need not be further described. 
A bass flute, too, is sometimes used, the 
Boehm variety being simplv a laige flute, 
32 inches loiig and 1 incn in diameter, 
and having a compass from the upper G 
of the bass stave upwards. Also, see 
Fife. 

The concert flute, from the sweetness 
of its tone and the comparative simplicity of 
its execution, is extremely popular as an amateur 
instrument, and a great variety of music is pub- 
lished arranged for flute and pianoforte; and, 
as it plays the same notes as the voice and 
piano, it can be made useful in all kinds of 
music. The flute is made great use of in classical 
music ; Bach, Haydn, Handel, Mozart, Beethoven, 
Mendelssohn, and all the later writers giving it a 
leading part in their works ; while Quantz, Knhlau, 
and many others devoted themselves almost speci- 
ally to writing for it. See T. Boehm’s Essay on 
the Construction of Flutes^ and C. Welsh’s History 
of the. Boehm Flute. — The so-called ‘ flute-stop ’ is 
one of the many stops of the Organ (q. v.). 

Flute-moutllS {Fistularidos), a family of 
marine fishes, nearly allied to sticklebacks, re- 
markable for the elongation of the front bones of 
the head into a pipe beaiing the small mouth at 
its apex. They live near the shore, and are widely 
distributed in the warm parts of the Atlantic 
and Indo-Pacific. There are but few species — e.g. 
Fistularia tahojccaria^ and Aulostoma chinense. 
The Snipe-fish or Trumpet-fish (q.v., Centriscus 
scolopom) belongs to an allied family (Centriscidse), 

Flutin^y the mouldings in the form of hollows 
or channels cut vertically on the surface of columns. 
The idea is supposed to have been originally de- 
rived from the bundles of reeds tied together which 
formed the early columns of the Egyptians. Flutes 
were adopted by the Greeks as ornaments to their 
Doric, Ionic, and Corinthian columns, and were 
retained by the Komans in their ai'chiteeture. The 



Tuscan is the only style without flutes. In Doric 
(fig. 1) there are twenty flutes on the circum- 
ference, and the curves meet with a sharp edge. 




These curves are supposed, in Greek Doric, to be 
elliptical, and they are carried up acioss the neck- 
ing to the base of the cap. In the other styles 
there are twenty -four flutes on the circumference 
(fig. 2). These are semicircular and separated by 
a, small fillet, and, before reaching the necking 
and the base, are terminated with semicircular top 
and bottom. 

Flutes are said to be cabled when they are filled 
in to about one-third of their height from the base 
with a convex bead. This is done to strengthen 
the column and protect the flutes. In countries 
where Roman remains are abundant, as in the 
south of France, fluting was sometimes adopted 
by the early medieval architects, as at Arles and 
Autun. In Italy also traces of this decoration 
are visible during the middle ages ; but the flutes 
are not limited to the vertical form — ^in Romanesque 
Architecture (q.v.) they assumed many varieties 
of forms, such as curves, zigzags, &c., twisting 
round the shafts. 

Flux (Lat. fluxus, from fluo^ *I flow’), a dis- 
charge generally from a mucous membrane. The 
term is applied more or less frequently to all pre- 
ternatm'al fluid evacuations from the body, out 
especially to those from the bow^els and from the 
uterine organs. Dysentery (q.v.) was long termed 
the bloody flux to distinguish it from simple diar- 
rhoea. See also Catarrh, Disease, Medicine. 

Flux is the term given to the substances 
employed in the arts to assist the reduction of 
a metallic ore and the fusion of the metal. 
White flux is an intimate mixture of ten parts 
of dry carbonate of soda and thirteen parts of 
dry carbonate of potash, and is mainly instru- 
mental in removing siliceous impurities by com- 
bining with the silica to form a fusible glass ; black 
flux is prepared by heating in close vessels ordinary 
cream of tartar (bitartrate of potash), when an 
intimate mixture of finely-divided charcoal and 
carbonate of potash is obtained. The latter flux, 
when mixed with finely-divided metallic ores, and 
the whole raised to a high temperature in a furnace, 
not only is useful in removing the silica by the 
action of the carbonate of potash as above described, 
but the charcoal withdraws the oxygen from the 
metallic oxide and causes the separation of the 
pure metal. ^ For economy, limestone is employed 
xn the smelting of iron oies. Fluxes are also em- 
ployed in the operations of brazing and soldering 
to keep the surfaces to be joined fiee from oxide. 
Fluor spar, borax, protoxide of lead, and other 
basic substances are also used for fluxing. See 
Iron and Steel, Copper, &c. 

Fluxions* The method of fluxions and fluents 
was the name given after Newton to that branch 
of mathematics which with a diffeient notation is 
known after Leibniz as the differential and integxal 
calculus. Newton, representing quantities in the 
manner of Euclid and others by lines, looked upon 
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them not with Leibniz as made up of very biiiall 
paits, but as described by a continuous motion. 

‘ From considering,’ says Newton in the introduc- 
tion to his Tractatus de Quadratura Curvaritm 
{ 1704 — the first formal exposition of fluxions pub- 
lished), ‘ that quantities increasing in equal times 
and generated by this increasing become greater 
or less according as the velocity with which they 
increase and are generated is greater or less, I was 
in quest of a method of determining quantities 
from the velocities of the motions or increments 
with -which they are generated ; and naming the 
velocities of the motions or increments fluxions, and 
the quantities generated fluents, I came little by 
little in the years 1665 and 1666 upon the method of 
fluxions.’ Instead of refemng the rate of change 
of a dependent variable y diiectly to the independ- 
ent variable x, as in the differential calculus, the 
method of fluxions lefers each to time {t) con- 
sidered as a uniformly flowing quantity. Thus, the 
fluxions of y and x, denoted by y and x, correspond to 

^ and ^ respectively. The fluent of any quan- 
tity, say y, was denoted sometimes by | yc j, some- 
times by 7/'. The notation adopted by Newton was 
on the w\iole clumsy, and has been abandoned for 
that of the differential calculus. In the method of 
fluxions the notions of prime and ultimate ratios 
take the place that limits hold in the differential 
calculus. The most logical and complete, as \vell 
as the most bulky, treatise that has ever appeared 
on fluxions is that by Colin Maclaurin (Edin. 
2 vols. 4to, 1742 ; 2d ed. 2 vols. 8vo, 1801 ). See 
also Calculus, Newton (Sir Isaac). 

Fly, a popular name best restricted in its sim- 
plicity to the insects forming the order Diptera, but 
often so widely used with a prefix — e.g. butteifly, 
•dragon-fly, may-fly—as to be virtually equivalent 
to insect. The flies properly so called have two 
•delicate, unfolded wings with predominant longi- 
tudinal veins, hind wings modified into balancers 
{halter es) or rarely absent, and mouth parts in 
general adapted for sucking. The larva is 
usually a le^ess maggot, or has secondary ‘ false ’ 
legs. Gnats, midges, daddy-long-legs, gall-flies, 
blow-flies, bluebottle-flies, bot-flies, forest-flies, and 
house-flies are noticed separately. The ‘Spanish 
fly’ or Cantharis (q.v.) is a beetle. 

Fly, a river of New Guinea, diaining a consider- 
able area in the centre of the island. In the upper 
ait of its course it forms part of the boundaiy 
etween British and Dutch New Guinea, after- 
wards flowing south-east to the Gulf of Papua, on 
whose shoies it forms a wide delta. In 1876 Mac- 
farlane and D’Albertis ascended it for 90 miles, 
and Everill in 1885 penetrated 200 miles to the 
junction of the Strickland, its chief tiibutary, up 
to which point the tidal influence is felt. Its total 
length within British territory is about 620 miles, 
and its discharge into the gulf is estimated at over 
two hundred thousand million gallons per day. 

Fly-catclier, a name applicable to any of the 
numerous birds which make up the Passerine family 
Muscicapidse. The family includes a large number 
(over 40 genera and 280 species) of usually small- 
sized and often brightly colouied forms, very 
abundant in the warmer paits of the Old World 
and Australia, scarcer in temperate and colder 
regions, and wholly absent from North and South 
America, where they are represented by the Tyrant- 
shrikes or Tyrannidse. The nature of the bill is a 
distinctive feature ; it is strong, short, and some- 
what swallow-like, laterally compressed towards 
the slightly hooked point, and with bristles on 
the broad and flat basal portion. The common 
British Fly-catcher {Mmeicapa grisola) is a tiny 


brownish-gray biul, which reaches our shores from 
Africa in early spring, and leaves again with irs 
blood in autumn. The upi)er surface is mouse- 
coloured, the under side is whitish, with hroumish- 
gray longitudinal spots. Its cry is a monotonous 
chirp ; its habit, like that of its neighbours, is 
jeikily active. It remains quietly seated till an 
insect is observed, makes a successful dart, and 



Spotted and Pied Fl-j’-- catchers {Muscicapa grisola and 
M. atricapilla). 

returns to its perch. In nesting it is nowise shy ; 
a beam in an outhouse, the side of a timber-'^tack, 
the branch of a tree trained on a building, and even 
a lamp-post are among the sites recorded. The 
paients have been seen to visit their nest with food 
for the young not less than 537 times in a single 
day, which indicates a maivellous quickness of 
movement and adroitness in food catching. The 
Pied Fly-catcher (Jf. atricapiUa or hiotuosa), with 
different colour, is common in south Europe, and 
has been lecorded in Britain There are ten other 
^ecies in Europe and Africa. Among the other 
flfy-catcheis outside the genus Muscicapa are the 
Fantails (Rhipidura), with spreading tails, in 
oriental and Australian remons ; the beautiful 
long-tailed Paradise Fly-catclier — e.g. Tcrpsiphone 
paradisi of the East Indies ; the important genus 
Myiagra of Australia and the Moluccas ; the 
interesting Australian ® Grinder’ {Seisura inquieta), 
which ‘ hovers ’ like a kestrel, descends rapidly to 
the ground upon insect prey, and emits a curious 
noise (comparable to that made by a ^Tinder at 
work) just before alighting, or when poising a few 
feet from the earth. 

Flying. See Flight. 

Flying AnimalSf in the strict sense, include 
most insects, birds, and bats, and these only. In 
past times there -were ‘flying reptiles’ (Pterodac- 
tylus, Rliamphorhynchus)^ in which the outer finger 
was enormously elongated, and suppoi*ted a wmg- 
like expansion of the skin. In several ways these 
extinct foims were prophetic of birds, and certainly 
must be said to have had wings; but to what 
d^ee they were able to progress like birds in the 
air we do not know. For the true fliers, and for 
their interesting contrasts — e.g. between the wing 
of an insect and that of higher foims, or between 
the ‘arms’ of bat and bird — ^the relevant articles 
must be consulted; the x>resent is devoted to a quite 
different set of animals, winch are popularly called 
‘flying animals,’ though they do not beat the air 
with wings. 

(1) Among fishes, two very distinct genera 
(Exoccetus and Dactylopterus ) have the power of 
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skiiQimng for consideiabl© distances above the 
surface of the water, their expanded pectoial fins 
formintf a parachute (see Flyikg-FISH). (2) 
Some species of lizards in the genus Diaco — e.g. 
D. volans—t&k^ shoit swoops through the air, the 
skin being sti etched on several much elongated 
ribs, so as to form a soit of half kite on either side 
(see Dragon). In some Geckos (q.v.)— e.g. the 
Californian Fhyllodactyhis tuhermlatus — there is 
not a little membranous fringing of body, tail, 
and limbs. The flying powers of Wallace’s ‘ flying 
frog’ (Rhacophorus) have not been certainly estab- 
lished. (3) It is, however, among mammals that 
attempts at parachute flight are most frequent, and 
that not in one order but in three : Maisupials 
(Petaurus), Rodents (Pteromys and Sciuropterus), 
and Insectivores (Galeopithecus). 

Flying Phalanger, or Flying Opossum 
( Petaumis)^ a genus of marsupials, natives of New 
Guinea and Australia, where they are called 
Flying Squirrels, Sugar-squirrels, &c. Nearly 
allied to the Phalangers, they are distinguished 
by a hairy membrane or fold of the skin extending 
along the flanks, and used as a parachute to enable 
them to leap to gieat distances. This membrane 
extends along both fore and hind legs almost to the 
toes, but does not appear behind the hind-legs, nor 
include the tail. They are capable of modifying 
their course in the air, although not of true flfeht ; 
and their aerial evolutions are very graceful. They 
repose during the day, and become active in the 
evening, feeding on fiuits, flowers, leaves, insects, 
&c. A New Guinea species is as large as a cat ; 



1, Flying Phalanger {Petaums ta>gu(moide8 ) ; 

2, Flying Mouse [Petaurus pygmceus). 


one of the Australian species is scarcely larger than 
a mouse, and is called Flying Mouse. The genera 
Belideus and Acrobata have also parachutes. See 
Phalanger. 

Flying Squirrel [Pteromys o^udi Sciuroptencs), 
two genera of squirrels (Sciuridse), the members of 
which have a fold of skin extended from the flanks 
between the fore and hind legs, by means of which 
they are enabled to take extraordinary leap*^, glid- 
ing for a great distance through the air. The tail 
may also aid to support them in the air, as well as 
to direct their motion, its hairs being often extended 
laterally in a sort of feathery expansion, as in some 
of the flying phalangers. The genus Pteromys is 
especially well represented in the Indian region ; 
Sciuropterus predominates in the north. The com- 
monest Old-World species, the Polatouche [S, 
yolcms), from north-eastern Europe and Siberia, 
is about the size of a rat, grayish-ash colour above, 


white below, the tail only half the length of the 
body. It lives solitarily in the forests where 
birches abound, is nocturnal in habit, vegetarian in 
diet. The most common North Ameiican species, 
the Assapan [S. vohccella), abundant from the Gulf 
of Mexico to Upper Canada, is fully 5 inches long, 
with a tail of 5 inches additional, fur included. 
The general colour is brownish-gray, lighter beneath. 
In gliding from tiee to tree it descends obliquely 
and with very rapid motion, perhaps for a distance 
of 20 yards, and always lands of course at a con- 
siderably lower level than that at which it started. 
The flying squirrels are all arboreal and nocturnal, 
and feed not only on nuts and young shoots of trees, 
but also on small biids. Some forms are readily 



Flying Squirrel [Sciuo'opterus %olucella). 


domesticated ; the fur is sometimes substituted for 
that of other squirrels. See Squirrel. 

Flying Lemur, or Colugo [Galeopithee%is\ an 
aberrant Insectivore, with a parachute provided 
with special muscles, and even nioie efficient than 
in the preceding mammals. The hairy fold of skin 
begins behind the throat, includes fore and hind 
limbs as far as the claws, and extends along the 
tail to the tip. The animal has been observed to 
swoop over a distance of 70 yards. The claws aie 
used in climbing ; the lower front teeth are remark- 
ably comb-like; the general colour is said to 
resemble mottled bai*k; the biain is very small. 



Flying Lemur ( Galeopithecus volans). 


The flying lemurs are about 20 inches in length, 
are n?.tives of the Indian Archipelago, inhabit 
lofty trees in dense forests, and feed chiefly on 
leaves and fruits, though said at times to eat 
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insects, eggs, and even small birds. They are 
noctuiTial in their habits,^ and veiy inoffensive, 
scarcely attempting to bite even when seized. 
Their voice resembles the low cackling of a goo^^e. 
The female bears a single young one at a birth, 
and has a pair of teats on each side near the arm- 

theni 
smell. 

The zoological position of Galeopitliecus is difficult 
to deteimine; it has been refen ed to the lemuis, 
to the bats, and with most justice to the Insecti- 
vores, while Wallace regards it as *a lateral off- 
shoot of some low form, which has survived during 
the process of development of the Insectivora, the 
Lemuroidea, and the Marsupials, from an ancestral 
type.’ Two species (<?. volans and G. philtp- 
pinensis) are usually distinguished. The Hying 
toxes (Pteropidse) are true bats and true fliers. 
See Bat, Bird, Dragon, Feathers, Flight, 
Flying-fish, Insect, Phalanger, Pterodac- 
tyl, Squirrel. 

Flying Bridge. See Ferry. 

Flying Buttress. See Buttress. 

Flying Column. See Army. 

Flying Butcliman, a Dutch captain, Yan 
Straaten, who was condemned, as a penalty for his 
sins, to sweep the seas around the Cape of Stoims 
(the Cape of Good Hope) unceasingly, without 
ever being able to reach a haven. Seamen who 
saw his black spectral ship on the horizon quicldy 
changed their course, and hastened to flee from 
his fatal influence. The notion that gave founda- 
tion to this legend is widespread in German 
mythology. The dead crossed the >vater in boats, 
and nortliem heroes were sometimes buried on 
land within their ships, sometimes placed in a 
ship which was taken out to sea and allowed to 
drift with the waves; while the same story is 
localised in the Geiman Ocean, where Herr von 
Falkenberg is condemned to heat about the ocean 
until the day of judgment, on board a sliip with- 
out helm or steersman, playing at dice with the 
devil for his soul. In the form of the legend chiefly 
current in England, the impious seaman’s name is 
Vanderdecken, while his ship, which continually 
scours the seas, is, in all respects but reality, the 
image of a real ship. The legend gave Wagner 
the subject for his well-known opera, Der fi%egende 
Hollanaer. 

Flying-fisll, species of Exocoetus and Dacty- 
lopterus, bony fishes which, though not indeed 
true fliers like birds or bats, are sble to progress 
for some distance in the air, quite above the 


pits. The Pelew islanders ^eatly esteem 
as food, but they have a ra^, unpleasant 



Flying-fish [Eococoetus voUtans), 


surface of the water. The genus Exoccetus is 
included in the family Sconmresocid?e not far 
from the Pikes ; while the genus Dactylopterus 
is referred to the Cataphracti, nearly allied to the 
Gurnards. 


( 1 ) Exoocetus ( Flying Heriings). — There aie over 
foity known species of this genus, mostly in the 
warmer seas. Two have occasionally been seen 
near British shoies, one of which [E, evolans) 
ranges from Australia through the Indian Ocean, 
while the other {E. voUtaris) is common in the 
Mediteiranean. The long pectoral fins, wdiich 
extend to the anals oi even to the tail, form the 
most characteiistic feature. The usual length of 
the body is about a foot. Their ‘ flight ’ has been 
much discussed, with the following general results. 
The fins are kept distended like a paiachute, 
and are not moved like the corresponding ap- 
pendages of biids or bats ; deviation from a 
straight course, wdiether lateral or vertical, is due 
to air-currents, except wdien the animals in their 
progress dip their tail into the w’ater and give 
stroke ; ‘ their flight is rapid, but giadualiy 
decreasing in velocity, greatly exceeding that of 
a ship going 10 miles an hour, for a distance of 
500 feet ; ’ they ‘ fly ’ most in rough w^eather, and 
farthest w'hen more or less against the wdnd; in 
a calm their course is parabolic like that of a pro- 
jectile, and close to the water, but they aie liable 
to he lifted by the air-pressure over high waves, or 
by the wdnd on to the decks of ships ; they leave 
the -water wrhen fiightened, but also appaiently 
from the mere exiibeiance of their constitutional 
activity. They swim and often ‘fly’ in shoals, 
and are chased by coryphenes (so-called ‘dolphins’) 
and other fishes, as well as by sea-birds. They 
are good for eating, and are often netted by the 
natives of the South Sea islands and elsew^here. 

(2) Daotylopteriis (Flying Gurnards). — Of this 
genus three species aie known, abundant in the 



Flying Guinaid [Vactylopterus vohtans), 

Mediteiranean, the tropical Atlantic, and Indo- 
Pacific. The young have comparatively short 
pectoral fins, and cannot lift themselves, hut the 
adults ‘ fly ' after the above-described fashion. 
!rhey are larger and heavier than the Exocoeti. 

See Gunther, Study of Fishes (1880); Mobius, FHe-^ 
gevde Fische ( 1878) ; and the article FLIGHT OF Animals. 

Flying Foxes. See Bat. 

Flying Lemur. See Flying Animals, 
Insectivora. 

Flying Machines. See Balloons and Aero- 
planes. 

Flying Souid {Ommctstrephes)^ a genus of 
decapod Cuttle-fishes (q.v.). The body is long, 
cylindrical, and pointed posteriorly, with tw'o trian- 
gular fins, by help of which the animal can jerk 
itself out of the^ water, sometimes so high as to fall 
as a ‘sea-aiTow’ upon a ship’s deck. Like other 
cuttle-fish, they swim rapidly by forcibly ejecting 
water from their mantle or gill cavitjr. They are 
included among those Ceplialopods which have the 
cornea of the eye open, so that the sea-water reaches 
the lens. Their internal shell or ‘ pen ’ is furnished 
with three diveiging rays, and a hollow conical 
appendage. The species vary in length from 1 to d 
feet. Giegarious iu their habits, they prey upon 
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shoals of mackerel and other fishes, and are them* 
selves devoured by dolphins and other cetaceans, as 
well as by sea-birds. One species ( 0. sagiitattis) is 
used very abundantly for bait in the Newfoundland 
cod -fisheries. 

Flying Squirrel. See Flying Animals. 

Fly Poison. This term includes the various 
preparations which are sold for the purpose of kill- 
ing flies. Formerly powders on papers containing 
aisenic, and sweetened so as to attract the flies, 
weie in general use. Since it has been found that 
paper dipped into a sweetened solution of quassia is 
equally efficacious, the poisonous article has been 
partly superseded. 

Fly-trap. See DiONiEA. 

Fly-wlieel, a large wffieel with a heavy rim 
fitted to steam-engines, or other machinery, in order 
to equalise the effect of the driving effort. Its 
action depends on the principle that matter in 
motion possesses kinetic energy — e.g. a body in 
having its velocity reduced is capable of doing work. 
The amount of work it can do depends direculy on 
the mass of the body, and on the difference of the 
squares of its initial and final velocities, and is 

numerically equal to — — ^ I A heavy wheel 

thus becomes a reservoir of work when set in 
motion. 

There are two piincipal cases in which the fly- 
wheel is commonly applied : ( 1 ) where the driving 
effort is intermittent or irregular, while the resist- 
ance to be overcome is for the t^e practically con- 
stant; and ( 2 ) where the resistance or work to 
be done is intermittent or irregular. The crank 
in a foot-lathe is a good example of the first case ; 
the driving effort of the foot is only applied to the 
treadle on the down stroke, and the crank must 
rise independently of the effort. A fly-wheel 
attached to the crank-shaft effects this, the motion 
it aejiuires while the foot is acting gives it energy, 
and in vii-tue of this it is able to bring the crank 
up again into the proper position for the foot to act 
on the treadle. In single-crank en^es the fly- 
wheel carries the crank over the dead centres (see 
Ceank), and whenever used in engines its function 
is to keep the speed steady during each revolution 
of tl>e crank — i.e. to prevent unsteadiness during 
each turn ; this it does by storing up energy dur- 
ing parts of the revolution when the effort is greater 
than the mean resistance, and giving it up again 
durin" those parts of the revolution when the effort 
falls below the resistance. In the gas-engine, 
where the effort ( explosion ) is often only applied 
during part of every second or third revolution, it 
does very important work. Its action must be 
clearly separated from that of the governor, who'^e 
function is to determine the mean speed or number 
of turns the engine shall make per minute ; this the 
fly-wheel cannot in any way do — ^it can only keep 
the speed steady during each turn. 

The second case is illustrated by a punching- 
machine. The engine need not be of sufficient 
power to directly force the punch through the metal, 
but with the aid of a fly-wheel it easily does it. 
The machine is so arranged that the actual part of 
each revolution spent in punching is ve^ small ; all 
the rest of the revolution the fly-wheel isstoiingup 
energy, nearly all the effort going iA this. Then at 
the proper moment the work stored up is added 
to the direct work of the engine, and the punch 
forced through, the speed of the fly-wheel oeing 
proportionately reduced. 

The principle of the fly-wheel is sometimes 
applied in other forms than that of a wheel — e.g. in 
fly-presses for stamping or coining metals, in which 
two heavy balls are fixed at the ends of a long 
lever, which is made to swing round with consider- 


able velocity. The accumulated energy is given up 
at the moment of impact of the die upon the metal, 
and a foiee of great intensity called into play to 
compress the latter. Fly-wheels aie not required 
in locomotives or marine engines (see Steam- 
engine). 

Foch, Ferdinand, marshal of France (1918), 
was born at Tarbes in 1851, and educated at Metz! 
He served in the war of 1870, was professor at the 
Ecole de Guerre in 1896-1901, and a brigadiei- 
general in 1907. In the Great War he distinguished 
himself at the Maine, Ypres, and the Somme, 
became chief military member of the Supreme 
War Council, and as supreme head of the allied 
armies (1918) brought the war to a conclusion. 
He wrote The Principles of War and The Conduct 
of War. 

FochaberS9 a village of Elginshire, on the 
Spey, 9 miles ESE. of Elgin. Milne’s Free School 
(1846) is the chief edifice. A mile north is Gordon 
Castle, the old ‘Bog of Gight,’ and the seat, since 
1449, of six earls and four marquises of Huntly, 
five dukes of Gordon ( the fourth of whom almost 
rebuilt it towards the close of the, 18th century), 
and now of the Duke of Richmond and Goidon. * 

Focsani, or Fokshani, a town of Rumania, 
near the border-line between Moldavia and Wal- 
lachia, is in the foimer province, on the Milkoff, 
a tributary of the Sereth, about 100 miles NNE. 
of Bucharest. Theie is considerable livei tiado 
with Galatz, especially in grain. Near Focgani 
the Turks were defeated by the allied Austrians 
and Russians, 1 st August 1789. Pop. 25,000. 

F 0 CIIS 9 Optics, is a point in which several 
rays meeL and are collected after being reflected or 
refracted, while a virtual focus is a point from which 
rays tend after reflection or refraction. The prin- 
cipal focus is the focus of parallel rays after 1 eflec- 
tion or lefi action. See Lenses, Mirror, Optics, 
Photography. For the focus of geometry, see 
Ellipse, Hyperbola, Parabola.-— The 
is an instrument for assisting in focusing an object 
in or before a photographic camera ; it is usually a 
lens of small magni^ng power. 

Fodder (O.E./dc?or, cog. with Ger. ), the 
food collected by man for the use of the domestic 
herbivorous quadrupeds. In English the term is 
commonly restricted to dried herbage, as hay and 
straw ; but in other languages it is more compre- 
hensive, and includes all the food of cattle, excei:>t 
what they gather for themselves in the field. 

The principal part of the food of the domestic 
herbivora is furnished by grasses, most of which are 
eaten by them when fresh and gieen. Besides the 
surplus of corn cultivated for human food, they are 
also, to a considerable extent, dependent on the 
straw or dried herbage of the corn-plants for their 
winter provender ; and that of many other grasses, 
cultivated on this account alone, is converted into 
hay for their use. Hay, being cut and rapidly 
dried before the nutritive substances have been 
i collected in the seed, contains more nutritious 
matter than the ripened straw of the cereals. The 
most important perennial fodder grasses of Britain 
ate Timothy, Foxtail, Cocksfoot, Tall Fescue, 
Meadow Fescue, and Hard Fescue. Perennial 
ryegrass, under certain conditions, may be added 
to the number. They should be all represented in 
ordinary mixtures for seeding land down to per- 
manent grass. Italian ryegrass surpasses the per- 
ennial in its power of yielding a large crop under 
favourable circumstances in a rotation. In the 
United States the best grasses are Timothy, Red 
Top, or Rhode Island Bent, White Top, Orchard 
Grass, and June Grass or Kentucky Blue Grass. 

Next to the glasses are ranked the Leguminosse, 
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affordino food for cattle in their seeds — as beans, 
peas, lentils, lupines, &c. — and in their herbage, on 
account of which many of them, are cultivated, as 
clover, lucerne, vetch, tares, sainfoin, &c. 'When 
consumed green, the produce of these crops is 
usually teimed forage or green forage. Some of 
them enter also largely into the composition of hay, 
being cut and dried with the grasses along with 
which they have been sown. Some of the Ciuci- 
ferae are cultivated to a considerable extent as 
forage-plants, cattle being fed on their green herb- 
age, although they are not suitable for drying as 
fodder. Among these are kale and cabbage, rape, 
&c. 

In some parts of the world cattle are not 
unfrequently fed on the leaves of trees, as in the 
Himalayas, where the leaves of different species of 
Aralia, Grewia, elm, and oak aie chiefly employed 
for this purpose, and are collected, dried, and 
stacked for winter fodder. In seasons of drought 
in India cattle are kept alive on the green leaves 
and pods of Acacia and Inga d'ldcis. See Clover, 
Grasses, Pasture, &c. 

FootllSf the term applied in Medicine to the 
mammalian embryo, especially in its more 
advanced stages. In the human subject we usually 
speak of the embryo at and after the end of the 
fom-th month as a foetus. 

The weight and length of the foetus at full term 
— nine months—vary within considerable limits. 
Observations on a very large number of cases have 
shown that this variety is related to several con- 
ditions — e.g. sex, race, number of previous preg- 
nancies of the mother, &c. Male children are from 
8 to 12 oz. heavier than female ; children born in 
Britain are heavier by 3 or 4 oz. than those 
born in France, and first-born children are 4 to 6 
oz. lighter than subsequent ones. 

On an average the feetus at birth weighs from 6i 
to 9 lb. But a healthy child may weigh as little 
as 5 or 5^ lb., and cases are on record where the 
child has weighed 17^ and 18 lb. Children under 
5 lb. weight at birth rarely live, and when they 
do are puny. The length of the foetus is 17 to 21 
inches, occasionally being as much as 24 inches. 

There are certain points in which the feetus at 
the full period differs anatomically from the child i 
shortly after birth. The bony skeleton is very 
incomplete, cartilage occurring in the place of many 
bones. Indeed, complete ossification (viz. of the 
vertebrse) is not finished until about the twenty-fifth 
year, and the only bones completely ossified at bu’th 
are the minute ossicles of the ear. The difference 
between the foetus and the child in this respect is, 
however, only one of degree. 

During pregnancy a temporary organ, termed 
the placenta (popularly known as the after-birth, 
from its being thrown off shortly after the birth of 
the child), is developed on the inner wall of the 
uterus (see h in the figure). This organ is mainly 
composed of vessels, and there proceeds from it the 
structure known as the umbilical cord, a, m which 
lie the umbilical vein, which conveys arterial blood 
to the foetus, and the two umbilical arteries, which 
return the blood to the placenta. This umbilical 
cord conveys these vessels to the umbilicus or 
navel. Before tracing the course of the blood 
though the feetus, we must notice the chief 
anatomical peculiarities presented by the vascular 
or circulating system before bu-th. 

( 1 ) In the heart we find a communication between 
the two auricles by means of an opening termed 
the foramen ovale. (2) In the arterial system we 
have to notice first the duotm arteriosus (see r in 
the figure), which is a large communicating trunk 
between the pulmonary artery, and the descend- 
ing aorta, 5 , s ; and, secondly, the branches given 
off by the internal iliac arteries, which go under 


the name of hypogaastne as long as they are within 
the body of the foetus, and of umbilical when they 
enter into the structure of 
the cord, are continued from 
the foetus to the placenta, to 
which they return the blood 
which has ciiculated in the 
foetal system. ( 3 ) In the 
venous system there is a com- 
munication between the um- 
bilical vein, c, and the infeiior 
vena cava,/, called the ductus 
venosus, e. 

Pure blood is brought from 
the placenta by the umbilical 
vein, which passes thioudi 
the umbilicus, and enters the 
livei, where it divides into 
several branches, c?, d, which 
are distributed to that viscus, 
the main tnink or ductus 
veyios'iis, e, passing diiectly 
backwards, and entering the 
inferior vena cava, /. The 
pure blood here becomes 
mixed with the impure blood 
which is returned from the 
lower extremities and abdominal viscera, and is 
carried into the right auricle, A, and from thence, 
guided by the Eustachian valve (which is situated 
between the anterior margin of the inferior vena 
cava and the auriculo-ventricular orifice, and is of 
relatively large size in the foetus), passes through 
foramen ovale, into the left auricle, i. From 
the left auricle it passes into the left ventricle, A, 
and into the aorta, I, whence it is distributed by 
the carotid and subclavian arteries principally to 
the head and upper extremities, which thus receive 
comparatively pure blood. From the head and 
arms the impure blood is returned by the supeiior 
vena cava, o, to the right auricle ; n*om the right 
amide it is propelled, as in the adult, into the 
right ventricle, jp , and from the right ventricle 
into the pulmonary artery. In the adult it would 
now pass through the lungs, and be oxygenised ; 
but in the feetus it passes through the ductus arte- 
riosus into the commencement of the descending 
aorta, where it mixes with that portion of the pure 
blood which is not sent thiough the carotid and 
subclavian arteries. Some of this mixed blood is 
distributed by the external iliac arteries, u, to 
the lower extremities, while the remainder (prob- 
ably the larger portion) is conveyed by the hypo- 
gastric or uinbilical arteries, t, to the placenta. 

From the above description we perceive : ( 1 ) That 
a considerable quantity of the pure blood from the 
placenta is at once distributed to the liver, which 
accounts for its large size at birth as compared with 
the other viscera. (2) That a double current meets 
in the right auricle, one stream, guided by the 
Eustachian valve, passing through the foramen 
ovale into the left auricle, the other through the 
auriculo-ventricular opening into the right ventricle. 
(3) That the comparatively pure blood sent to the 
head and arms, as contrasted with the impure 
blood sent to the lower extremities, causes the 
relatively greater development of the former organs, 
and prepares them for the functions they are called 
upon to perform ; the development of the le^ at 
birth being slight as compared with that of the 
head or aims. 

Almost immediately after birth the foramen 
ovale becomes closed by a membianous layer, and 
the ductus arteriosus and ductus venosus degenerate 
into impervious fibrous cords. The lungs, pre- 
viously to the act of inspiration, are dense and solid 
in stmeture, and of a deep-red colour, and lie far 
back in the chest. Their specific gravity is greater 
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than water, in which they (or portions of them) 
consequently 9ink, whereas lungs (or portions of 
lungs) that have respired float in that fluid. 

jQthough nine months is the normal period of 
fcetal development in uUro^ it is possihle for a 
fcetus to survive though horn much within this 
peiiod. When a child is horn in a state of develop- 
ment sufficient to enable it to survive, it is said to 
he mahU. A foetus horn at 4^ months may give 
evidence of life, such as movement of limbs, 
attempts at lespiration, &c., hut of course cannot 
survive, and hence is not viable. Several instances 
have been recorded in which the foetus survived 
after birth at 64 months. At seven months 
viability is establiSied, and with reasonable care—* 
pai’ticularly the employment of suitable ‘incubators’ 
or other means to Keep the infant in an even warm 
temperatuie — a large proportion of children bom 
at tliis time survive. Such children may become 
perfectly healthy and strong, both mentally and 
physically. It is said that Sir Isaac Newton w'as 
born at the seventh month. A child born after an 
abnormally prolonged gestation is apt to be so large 
that its birth is dangerous to itself and its mother. 
More especially does this apply to the head, which 
is’ apt to be not only too large, but too much 
ossified and so too hard to pass safely through 
the birth passages. 

This article would be imperfect without a notice 
of the question — Wliat constitutes live-bhth? 
This is a point on wliich the most distinguished 
obstetric authorities have differed : some holding 
that where there is muscular movement theie is 
life; while others maintain that where respira- 
tion has not been proved to have taken place 
the child was still-born. A scientific definition of 
live-birth is that it is ‘the complete expulsion 
from the maternal birth- canals of a child which, 
whilst it loses pulsation in the cord, adds on 
to the other characters of ante-natal life the 
special .sign of post-natal vitality, viz. pulmonary 
respiration,’ 

In English law, however, as it at present stands, 
respiration is not necessary to establish live-birth 
(cf. Brook V. Kellook, 1861), and the same holds 
good in France and the United States. In Scot- 
land, on the other hand, the law requires that a 
child shall not only have breathed, but actually 
cried; and accoidingly a child which was born, 
breathed, and died of convulsions at the end of 
half-an-hour was declared to have been born dead. 
See Embryology, and other articles cited there; 
also Gestation, Pregnancy. 

Fog, or Mist. Water vapour is always present 
in the atmosphere, and it condenses either as rain, 
mist, or fog when the state of saturation is reached. 
In some cases dust-particles condense moisture from 
non-saturated air, and this produces what is known 
as a dry fog. Condensation of moisture takes place 
on a drop more readily the larger it is ( see Capil- 
larity), and experimental proof was given by 
Dr John Aitken in support of the theory that no 
condensation can occur without the presence of a 
nucleus. Such a nucleus is furnished by the visible 
or invisible dust-particles in the atmosphere. The 
amount of vapour present and the number and size 
of the^ dust-particles in part determine whether 
fog, mist, or rain will he formed, under given con- 
ditions of temjoerature and pressure; but the 
gathering of moisture into drops sufficiently large 
to fall as rain seems not to depend merely on the 
number and size of the* partimes on which con- 
densation occurs. When a stratum of warm, 
dusty air gets cooled, a fog may be produced. 
The great amount of smoke-particles and dust- 
partioles present in the air of large towns furnishes 
the conditions, in certain states of weather, that 
give rise to the intense Jogs often prevalent in 


large cities. A morning fog disappears as the tem- 
perature rises, because of evaporation of the mois- 
ture fiom^ the nuclei. A fog is often produced in 
the evening over the surface of water or moist 
round, because the air is sufficiently cold for con- 
ensation of vapour to occur. The fogs on the 
coasts of Nova Scotia and other places are caused 
by currents of warm air moving over cold water ; 
so also the fogs caused on the coasts of Oregon and 
California by west and north-west winds. On the 
outskirts of an anti-cyclone fogs of immense breadth 
sometimes stretch for hundreds of miles length- 
wise. Aitken pointed out that dust-particles are 
probably efficient in the production of fog or rain 
m another way besides acting as nndei. He 
believes that dust is a good absorber, and therefore 
a good radiator, of heat ; for he lias shown that, on 
equally clear days, the sun’s heat is strong if the 
number of particles per unit volume of the atmo- 
sphere is small, but is weak if the number is large. 
Hence, when the sun’s ra^s are withdrawn, the air 
surrounding the particles is rapidly cooled, and its 
moisture condenses. 

Clouds, whether of fog, mist, or rain, though 
apparently suspended in the air, are in reality fall- 
ing with extreme slowness. The force which causes 
drops to fall is their own weight, which is propor- 
tional to the cube of their diameter. The force 
acting upwards is the resistance of the air, which is 
proportional to the diameter. Hence, if the dia- 
meter of a drop becomes ^ of its original value, the 
resistance is reduced to yV only of its value, while 
the weight becomes ytjVtt oi what it was before, and 
so the drop falls far more slowly. 

One of the worst fogs on record, alike for its 
density and protractedness, occurred in London from 
the heginniim of November 1879 to the following 
February. The deaths for the six weeks ending 
February 21st were 1730, 1900, 2200, 3376, 2495, 
and 2016, the deaths in the fouith week being thus 
nearly double those of the first. Of all diseases 
the deaths from asthma were most directly influ- 
enced in fatality by the fog. In the first three 
weeks of 1880, when London was laigely cleared of 
fog, the deaths fell 30 per cent, below the average; 
but in the end of January, when the fog again 
became severe, the deaths rose to 43 per cent, 
above the average. Bronchitis, pneumonia, plemisy, 
other lung diseases, and whooping-cough, though 
not showing so strict an obedience to the varying 
density and persistence of the fog, rose to a much 
gi-eater fatality, the death-rate from bronchitis 
rising to 331 per cent, and whooping-cough to 
231 per cent, re^ectively above the averages of 
these diseases. Fogs are worst in the low-lying 
districts which are on the lee-side of the city, with 
respect to the direction of the light drift of the 
wind at the time, and least felt in the higher dis- 
tricts on the windward-side, the amount of suffering 
and number of deaths being proportioned to the 
density and persistence of the fog. 

Fos^azzarOf Antonio (1842-1911), an accom- 
plished Italian poet, novelist, essayist, and writer 
on various themes, was born at Vicenza, studied 
law at Turin, and became a followei of Giacomo 
Zanella. He won fame by a narrative poem, 
Miranda (1870), and by Vaholda (1876) andPro- 
fumo, volumes of lyrics. Among his novels — many 
of which have been translated — are Malomhra 
(1882), Danide Cortis (1887), Eva (1892), Alla 
Vigilia (1896), II Piccolo Mondo Antico, 11 Piccolo 
Hondo Moderno, and II Santo (1905). This work, 
depicting modernism, was placed on the Index 
ExpurgatorinB. Fogazzaro submitted, lost such 
sympathjras lie had had with the extreme modern- 
ists, and in Leila (1910) modified the position that 
had given offence to the Church. See Life by 
Gallarati-Scotti (1920 ; Eng. trans. 1922). 
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Foggia 9 capital of an Italian piovince, is situ- 
ated in a fertile district 76 miles NW. of Baii, with 
a cathedral, commenced in tiie Norman style in 
1172, but partially destioyed by an earthquake in 
1731, and afterwards rebuilt in a different style. 
Fogma, which is the most important mart in 
Apulia, was a favourite lesidence of the Empeior 
Frederick 11. Pop. 90,000. 

Fog”SiglialS 9 audible warnings used on board 
ships, on the sea-coast, or on railways, during fogs 
and mists, or at any other time when lights or 
ordinary daylight- signals are not available (see 
Signalling ). An international code of fog- 
signals, recognised since 1861 and revised in 1897, 
is used at sea all the -world ovei ; the presciibed 
signals in vessels under way being made in steamers 
by a steam- whistle or siren, in sailing-vessels and 
vessels being towed by a mechanical fog-horn, and 
in all vessels at anchor by a bell. They are as 
follows : In fog, mist, falling snow, or heavy rain- 
storms, whether by day or night, a steam-vessel 
having way upon her shall sound at inteivals of 
not more than two minutes a prolonged blast. A 
steam -vessel under way, but stopped and having 
no way upon her, shall sound at intervals of not 
moie than two minutes two prolonged blasts, ’wdth 
■an interval of about one second between them. A 
sailing-vessel under way shall sound at intervals of 
not moie than one minute, when on the starboard 
tack one blast, when on the port tack two blasts, 
and when •\vith the wind abaft the beam three 
blasts. A vessel when at anchor shall, at interv-als 
of not more than one minute, ring the bell rapidly 
for about five seconds. A vessel when towing, a 
vessel laying or picking up a telegraph cable, and 
-a vessel under way which is nnable to get out of 
the way of an approaching vessel through being 
not under command or unable to manoeuvre as 
required by these lules, shall, instead of the pie- 
*cribed signals, at intervals of not more than two 
minutes, sound three blasts in succession— one pro- 
longed blast followed by two short blasts. A vessel 
towed may give this signal, and she shall not give any 
other. Sailing-vessels and boats of less than twenty 
tons gross tonnage shall not be obliged to give the 
above-mentioned signals, but if they do not they 
shall make some other efficient sound-signal at 
intervals of not more than one minute. There are 
fog-signals on light-ships and at shore stations on 
the coasts of all civilised nations ; these are usually 
oither horns (reed or siren) or explosives (see 
articles SiiffiN and Lighthouse ) ; but the best of 
these are not to be trusted to implicitly in fog — 
they may be heard, may not The natuial law 
governing the aberrations of signals in fog is not 
understood; the mariner who expects to hear a 
shore fog-signal should, if he does not hear it, at 
once have recourse to the lead. 

The fog-signals used on railways are small cases 
charged with detonating powder, and laid upon the 
rails. They explode loudly when the wheel of an 
advancing train comes upon them. They are used 
not merely in fogs, but in all cases of danger from 
obstruction of the line, or in other cases of urgency 
when a train has to be stopped without delay. 
Station-masters and railway police are furnish^ 
with them. 

F((hii« See Wind. 

F5hr9 a fertile island in the North Sea, off the 
west coast of Sleswick, to which it belongs. Area, 
28 sq. m. ; the inhabitants, Frisians by race, are 
principally engaged in fishing and fowling. The 
chief to-wn is W^c. 

Foil ( La>t folimn, ‘a leaf') consists of metal 
reduced to very thin sheets, intermediate between 
the extremely thin leaf metal, such as gpld and 
'Silver leaf, and sheet metal. There are two dis- 


tinct classes of foil in common use — ^the foil which 
in tenuity approaches leaf metal, and the much 
stouter tinsel foil used by Jewellers, and for theat- 
rical ornaments, &c. 

Tinfoil is made by rolling bars of tin down to fine 
sheets, which are further attenuated by being laid 
in piles and beaten \vith a wooden mallet. For- 
meily tinfoil was very largely used for the ‘ silver- 
ing ' of mirrors, by amalgamation with mercury ; but 
that process is now little employed (see Mirror), 
The chief consumption of tinfoil is now in connec- 
tion with the wrapping up of chocolate and other 
confectionery, ana of tobacco and other products 
which must be kept from diying in the air. It 
is also largely used for lining small boxes and 
cases, and in the preparation of Leyden Jars and 
other electrical apparatus. 

^ The bright foil used by Jewellers and for theat- 
rical and other ornaments, under the name of 
‘tinsel,' is made of copper, tin, tinned copper, or 
silvered copper. The last is now chiefly used by 
Jewellers. The metal is rolled in a flatting mill, 
and the requisite brilliancy of surface is produced 
by finishing between burnished rollers and polish- 
ing. The various colours ai*e produced by coating 
the white metal with transparent colours mixed 
in isinglass size. A similar varnish without 
colour is laid over the white foil, to prevent tar- 
nishing. The socket or setting iii winch a stone 
or paste is mounted is lined -with the foil, which, 
by reflecting from the internal facets the light that 
passes through the stone, adds considerably to its 
brilliancy. The natural colours of real stones are 
sometimes heightened or modified by coloured foil, 
and factitious colours are thus given to the glass or 
‘paste,’ as it is called, of whi^ spurious precious 
stones are made. 

Foil* See Fencing. 

FoiX 9 capital of the French department of Aiibge, 
lies in a Pyrenean valley, 44 miles S. of Toulouse 
hy rail. Of the ancient castle of the counts of Foix 
(1362) there remain only three towers, all dating 
anterior to the 16th century. The town has iion 
and steel works. Pop. 600(5. 

FoiX 9 an old French family, which took the title 
of count from the district of Foix (now the depart- 
ment of Allege ), in the south of France. The first 
who bore the title was Roger, who died in 1064. 
Roger Raymond accompanied King Philip Augustus 
to Palestine and distinguished himself at the taking 
of Acre. Afterwards, on his becoming an adherent 
of the Albigenses, his estates were confiscated by 
Simon de Montfort. He w^as a patron of the 
Provengal poets, and died in 1223. The next suc- 
ceeding counts held their lands of the king of 
France ; they were principally engaged in waging 
a feud against the House of Armagnac, and in 
fighting for the French king in the English wars. 
Gaston III. (1331-91), called, on account of the 
beauty of his person, Phoebus, was noted for his 
knightly love of splendour and military prcvvess. 
For his assistance to the king against the English 
in 1346, he was made governor of Languedoc and 
Gascony. In 1366 he took part in a crusade against 
the heathen Letts of Prussia, and in 1358 rescued 
certain members of the royal famil^^ out of the 
hands of the Jacquerie insurgents. On being sup- 

S lanted in the governorship of Languedoc by the 
)ac de Berri, Gaston maintained his position 
force of arms, and defeated the duke at Revel. Hfe 
left a work on hunting, Miroir d& Ph^hus, whose 
bombastic style became a byword {faire du PMhxs), 
After his death without children, in 1391, the 
estates and title went to a collateral branch of the 
family. Gaston IV. rendered good service to Charles 
VII. in his wars against England. In 1466 his 
father-in-law, John lit, king of Navarre, named 
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Lim his successoi, and the French king invested 
him with the seigniory of Carcassonne and the 
countships of Roussillon and Cerdagne. He died 
in 1472, when the family possessions were again 
divided. His grandson, Gaston (1489-1512), whose 
motlier was Marie d’ Orleans, sister of Louis XII. of 
France, received from his uncle the title of Due de 
Nemours in 1505. In the Italian wars Gaston dis- 
played such hrilliant genius and bravery as to earn 
the title of ‘ Thunderbolt of Ital;^.’ He twice over- 
threw the Swiss, at Como and Milan ( 1511 ) j chased 
the papal troops from Bologna; seized Brescia from 
the Venetians; and won the battle of Ravenna over 
the Spaniards, 11th April 1512, in which, however, 
he fell, at the early age of twenty-three. On his 
death the estates and title went to the king of 
Navarre. Finally Heni-y IV. of Navan-e attached 
the county of Foix to the French crown. 
Fokshani. See Foc§ani. 

Folcland 9 or Folkland, used to be explained 
as the public land of the nation in old English 
times, what remained to the nation over and above 
what was possessed by individuals, families, or 
townships. It was under the control of the king 
and witan, and, after England was consolidated 
into one Idngdom, was very large. But it ivas 
always diminishing, portions being gi anted to indi- 
viduals for sei vices rendeied, and to the church, 
&c. ; the land so alienated from the public became 
Bdcland (q. v. ). Sir P. Vinogradoff’, liowevei , showed 
strong reasons for believing that folkland was 
rather land held by folkright, or common law, while 
booklaud was held by chartei*. See Land Laws, 

FOldvar^ or Duna-Foldvar, a town of Hun- 
gary, and a steamboat station on the Danube, 48 
miles S. of Budapest, with sturgeon-fishery, vine- 
yards, and manufacture of matches ; pop. 15,000. 

Foley, John Henry, R.A., sculptor, was born 
in Dublin, 24th May 1818, became a student of 
the Royal Academy in 1835, and first exhibited 
in 1839. His ‘Ino and Bacchus’ (1840) attracted 
much notice, and was followed by a succession of 
admirable classical and ideal works, including 
‘A Youth at a Stream,’ * Caractacus,’ and several 
excellent subjects fioiii Shakespeare. The most 
noteworthy featui-e of his work, however, was his 
careful and aitistic execution of his statues and 
busts, which included the Hampden and Selden 
figures in St Stephen’s Hall, Westminster; Gold- 
smith, Burke, and O’Connell, in Dublin ; and the 
equestrian statues of Lord Hardinge and Sir James 
Outram, for India, which rank among the finest 
equestrian sculptures of modern times. The statue 
of the Prince Consort for the Albert Memorial is 
also Foley’s work. He died 27th August 1874, and 
was buried in St Paul's Cathedral. 

FoTgore, an Italian poet who fiourished at the 
end of the 13th century, the dates of whose birth 
and death and the incidents of whose life are 
unknown. He wrote a number of sonnets, all of 
which have been translated into English by Dante 
Rossetti and J. A. Symonds. Their poetic merit is 
far from contemptible, and they are particularly 
interesting fronr the vivid light which they throw 
on Italian society. Their prevailing tone is one 
of refined epicureanism, and their style is mainly 
remarkable for affluence of imagery. ‘ Every line,’ 
says Symonds, * presents a picture, and each 
picture has the charm of a miniature fancifully 
drawn and brightly coloured on a missal marge.’ 
See Rossetti’s Dante and his Circle (1874), and 
Navone’s Le Rime di Folgore (Bologna, 1880). 

Foliation, a term restricted by Darwin, and 
subsequently by geologists, to the alternating and 
more or less pai*allel layers or folia of different 
mineralogical nature, of which the crystalline 
schists are composed. It differs from Cleavage (q.v.), 


which is applied to certain supei induced divisional 
planes that render a rock fissile ; and from lamina- 
tion, in which the planes of separation in a lock 
are tlie_ result of deposition in successive layers. 
The folia of a schistose rock may be composed of 
only one mineral, but most commonly they consist 
of two or more ; they are conspicuously lenticular, 
thickening and thinning out, and reappearing after 
an interval on the same or a different plane. These 
alternately lenticular folia are usually more or less 
closely welded or felted into each other, so that 
they are not readily separable; and they frequently 
present the appearance of being puckered or 
crumpled. The crystalline texture and the foliated 
character of the schists distinguish them at once 
from any ordinary bedded ‘ fragmental lock.’ 

Foligno, a town of Central Italy, on the Topino, 
25 miles SE. of Perugia. The town has a modern 
appearance, and possesses a cathedral and several 
churches. Tanning, paper-making, the manufacture 
of sugar confectionery, and the cultivation of the 
vine and of silk are carried on. The town was 
destioyed by the people of Perugia in 1281, and in 
1833 it sufiered severely from an earthq^uake. In 
1439 it became subject to the pope. Pop. 30,000. 

Folkes, Martin, English antiquary, born in 
London on 29th October 1690, died on 28th June 
1754, is known by two books on English coins— 
A Table of English Gold Coins (1736), and A 
Table of English Silver Coins (1745). He was 
a member of the Royal Society (president in 1741), 
of the Society of Antiquaries (president in 1750), 
and of the Paris Academy of Sciences. 

Folkestone, a municipal borough, seaport, and 
bathing- place of England, on the coast of Kent, 

7 miles WSW. of Dover, stands on uneven ground 
at the foot of a range of hills and on their slopes, 
the oldest part lying in a narrow valley, crossed 
by a fine railway viaduct. Tlie town has rapidly 
extended and improved since the opening of the 
South-Eastern Railway, and of a daily service of 
steam-packets to Boulogne. Pop. (1881) 18,816; 

( 1921 ) 37,571. Folkestone is included in the parlia- 
mentary borough of Hytlie. The harbour is much 
used by boats employed in the herring and mackeiel 
fisheries. In the vicinity are extensive Roman 
remains. Here Harvey, the discoverer of the 
circulation of the blood, was born in 1578. 
Folkland* See Folcland. 

Folklore, a term first suggested by W. J- 
Thoms in 1846 {Athenoemifiy August 22, under his 
well-known signature ‘Ambrose Merton ’ ) to desig- 
nate what was then for the first time’ becoming 
a subject of wide popular interest, considered as 
a department of the study of antiquities or archsc- 
ology, and embracing everything that related to 
ancient observances and customs, to the notions, 
beliefs, traditions, supei stitions, and piejndices of 
the common people. Folklore, as understood by 
Thoms, had indeed been observed and noted by 
countless writers from the Father of History down- 
wards ; the Gentleman^ s Magazine in the 18th cen- 
tury, and, in the 19th, his own well-known journal 
Notes and ( instituted 1851 ) being invaluable 

lepositories of such observed facts; but it was not 
till after the be^ning of the 19th centm-y that 
the value of folklore for the elucidation of the 
social history of mankind had become apparent to 
thinkers, and its systematic study been seriously 
begun. Nor had there been wanting special col- 
lections of detached facts, very varied in quality 
but aU of precious value now, by curious anti- 
quaries, as John Aubrey in his Miscellanies (1696), 
or by speculative original thinkers, as. Sir Thomas 
Browne in his Pseudodoada Epidemica ( 1646 ). The 
former discussed in a gossiping manner such 
matters as omens, dreams, corpse candles, and 



FOLKLORE 


737 


second-sight; and another work by the same 
crednloub author, Remcdnes of Gmtihsme and 
Jicdahme (ed. by James Britten, 1881), ‘did not 
disdain to quote’ a multitude of ancient customs 
which would otherwise have been forgotten, and 
whicli have proved to he a precious mine for later 
and luoie scientific students. The Rev. Henry 
Bourne published at Newcastle in 1725 liis Anti- 
qn dates V ul gar es, or the Antiquities of the Common 
People, valuable chiefly for its record of old poi3uIar 
cuhtoms connected with the feasts of the church; 
and at the same city John Biand published in 1777 
the first edition of his famous Observations on the 
Popular Antiqiiities of Great Britain. This work, 
as subsequenHy enlarged by himself, paitly from 
the stores of miscellaneous facts of folklore collected 
ill Sinclair's Statistical Account of Scotland (1791- 
95), and thoroughly revised by Sii Henry Ellis in 
1813, ill arranged as it is, remains the richest of such 
stoiehouses of folkloie as formerly — of materials 
for folklore as now — understood. Of other books 
containing similar records more or less valuable of 
detached facts, it may be enough here to name 
Strutt's Sports and Pa>sttm6S of the Peojple of Eng- 
la 7 id (1801); Hone’s Evei'y Day Booh (1826-27), ' 
Table Booh (1827-28), and Year Book (1829) ; and 
Chambers’s Book of Days ( 1863 ). 

Meantime the reawakening to natural poetry, 
and to the beauty of free emotional expression in 
literature, which lay at the foundation of 
it is usual to call Romanticism, had already begun 
even in the 18th century, and the publication of 
Percy's Behques of Ancient English Poetry (1765) 
had given a powerful impulse to Scott and others 
in England, to Herder, and to Arnim and Bren- 
tano in Germany, who found lying to hand a lich 
wealth of traditional poetry, the poetic value of 
which they fortunately had the eyes to see. 
But the study of folk-songs really began with 
Scott’s Minstrelsy of the Scottish Border (1802-3). 
It was perhaps an advantage rather than a dis- 
advantage that the first worker in this new field 
was but the folklorist unawaies and mere great 
poet and lomancer of genius that he was; for 
our folk-poetry would never have eniiched and 
peimanently influenced all later English litera- 
ture but for its own intrinsic and genuine 
poetic quality, any more than our detached 
folklore facts would ever have risen above the 
dignity of the whimsical pastime of an idle hour 
but for their inherent though unsuspected faculty 
for throwing light backwards upon the history 
of human cmlisatiou. And it is fortunate for us 
that we have had before us a succession of anti- 
quarian students with curiosity enough to note and 
preserve things strange for their own sakes — facts 
merely half-understood or entirely misunderstood, 
but yet to be co-ordinated and systematised by 
later ages after a really scientific spirit had been 
born. The spread of book-learning and the in- 
evitable diffusion of rationalistic ideas, the levelling 
of the ancient social distinctions, and the creation 
of totally new industrial conditions transplanting 
the people from the customs and ancient habita- 
tions of their fathers have stopped short the cuirent 
of popular belief which has flowed traditionally 
dcwn in undisturbed but ever- widening stream from 
the mists of obscure antiquity, and turned ita 
waters, rich with the fertilising faculty of imagi- 
nation, to overflow new fields within the vast 
vistas of science. Popular traditions began to 
be valued duly just as they began to decline and 
disappear; but fortunately a plentiful crop had 
been gathered and put into writing beyond the 
risk of oblivion before the growing disfavour for 
eveiything supernatural but religion itself, and 
the impatience of anything beyond the range of 
the practical and the profitable, had stiippecl our 


people of eveiy thing they had leceived from their 
fatlieis. 

Yet the task of the folklore -collector even in 
England is not at an end, though the conditions 
under which he has to woik are materially 
altered; for countless ancient notions still suivive, 
although iu strangely altered foiin, and although 
oui citizens fondly imagine in all the pride 
natural to a little learning that all old tilings 
have been put away, and that all things have 
become new. The most consciously rational niiud 
is ever unconsciously swayed by impulses and 
habitudes, the origins of which are so obscure 
as to be entiiely unknown and even unsuspected, 
but which weigh irresistibly though impel cep - 
tibly upon it. The scientific student of folklore 
co-ordinates the results of observation and expeii- 
ence, and builds them into a unity. But he 
must not forget that to his generation belongs 
mainly the task of accumulating these mate- 
rials, and that the building itself must be left 
to the larger generalisations of future ages. 
Meantime such woiks as Sir E. B. Tylor’s 
Primitive Culture (1871), from a ^\ide compaii&on 
of the essential identities and analogies between 
Euiopean and savage customs and superstitions, 
and Sir G. L. Gomnie’s Folklore Belies of Early 
Village Life (1883), from a close ohseivation of 
the affinities of our own village and homestead 
customs with those of othei lands, have shown us 
what large and significant constructive results 
may already he attained writh the evidence we 
possess. It was the peculiar merit of Sir E. B. 
Tyloi to have demonstrated the evidential value 
of such survivals of more or less savage eailier 
states of society as still exist among us to leflect 
light upon the past. ‘ Survival in culture, placing 
all along the course of advancing civilisation wa>- 
marks full of meaning to those who can decipher 
their signs, even now sets up in our midst primeval 
monuments of barbaric thought and life. Its in- 
\ estigation tells strongly in favour of the view that 
the European may find among the Greenlandeis or 
Maoiis many a trait for reconstiucting the picluie 
of his own piimitive ancestors.’ Sir J. G. Frazei’s 
encyclopaedic Golden Bough is formally a w'orkiiig- 
out of the relations of one such survival among the 
Romans. 

Just as the science of archaeology has been laboii- 
ously built up out of the lelics of old peoples that 
have been brought to light, so the task of the 
folklorist is to construct the philosophy of primiti\e 
man from its still-surviving or lecoided relics. These 
linger longest among the least progressive peoples, 
and it is in their superstitions and stories, whether 
in their native irrationality or as rationalised by 
a shallow philosophy, that the student will find 
the richest and most plentiful materials. He mu'^t 
not confine his pursuit of analogies to the experi- 
ences of merely Aryan or yet Old-AYorld peoples, 
for in the survivals to be seen in the leligious 
rituals and ceremonial traditions of the most 
civilised peoples he will find things absolutely 
identical with the beliefs and customs of present- 
day savages in Africa or the South Sea Islands. 
Neither identity of race, nor community of origin, 
nor conscious borrowing need be postulated if we 

S t the theory that the minds of men at i)arallel 
of culture are eveiy where substantially the 
same, and develop naturally along the same lines 
in that gradual progress upwards, which is evei in 
movement, though ever differing in degree. Tlie 
fundamental bases of popular beliefs then are 
everywhere the same ; what is due to the particular 
race is the particular development of the belief. 
Gods, wffio ai*e mere magnified men, capable like 
them of being influenced by magical powers, and 
not more superior than men themselves to tians^ 
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formation into human and bestial forms ; spiritual 
existences which pervade all nature, animate and 
inanimate alike, adding the human attribute of 
pei.sonality to all visible objects ; ghost-souls sur- 
viving in shadowy form beyond the grave — these 
are the fundamental assumptions of all mythologies, 
and the essential foundations of the religion ot all 
men. What race adds is the particular poetical 
form and colour with which the human imagina- 
tion clothes its shadows. Andrew Lang, by his 
felicitous wealth of illustration, made this explana- 
tion the accepted working hypothesis of most 
mythologists of his time, who are often grouped 
together as forming the anthropological school. 
Since his death much ground has been gained by 
other theoiies. The Freudians have explained 
myths very much as they have Dreams ( q v. ). The 
‘ historical school ’ has been traced back to Fiied- 
rich Ratzel in the eighties of the 19th century, 
and to Drs Ankermann and Graebner in the 
20bh In England it arose independently. Dr 
W. H. R. Rivers in his History of MdoAiesian 
Society (1914), a model of scientific method, 
showed that certain elements in the culture of 
the islanders are linked together in a way that 
enables the student to divide the whole into 
strata. These strata he believed to have been 
superposed one upon another by a succession of 
migrations. The interactions and adjustments of 
different cultures thus brought together are also 
important. ‘ The widespread similarities of culture 
are, it is held, due in the main, if not wholly, to the 
spread of customs and institutions fiomsome centre 
in which local conditions favouied then* develop- 
ment.’ Such a centie Piofessor Elliot Smith finds 
in Egypt, whence Professor Perry and others seek 
to trace the world- wide diffusion of culture. It is 
not contended that the Egyptians colonised America, 
for instance ; but that the building up of civilisa- 
tion in response to local conditions can be traced 
in the history of Egypt, that Egypt passed on much 
to Crete and Babylonia, Babylonia to India, and 
so on, until not only in these regions, but even 
in the Pacific islands and America, we find the 
decayed remains of a culture that had no firm root 
in the people’s own past. Much importance is 
attached to the search for gold and pearls, the 
setting up of megalitliic monuments, irrigation, 
mummification, and a complex of customs and 
beliefs associated with these. 

The first two generations of folklorists made a 
vast contribution to the science from the evidence 
offered Avithin the Indo-Euiopean family; the 
third extended its borders to embrace the native 
Australians, the Zulus, Hottentots, Maoris, South 
Sea Islanders, Red Indians, and Eskimo ; and 
extended the libraiy of folklore and folk-tales to 
thousands of volumes. 

First in importance of these is still the earliest, 
the Kinder- nnd Hmis-Marchen (1812-14) of the 
brothers Grimm. The stories in the first tAvo 
volumes of this wonderful work Avere collected 
during thirteen years from the lips of people living 
in Hesse and Hanau, many from a cowherd’s Avife 
with a special gift of story-telling. Wilhelm 
Grimm, writing in 1850, says : ‘ How unique Avas 
our collection when it first' appeared, and what a 
rich harvest has sprung up since ! At that time 
people smiled indiilgently AAdien we asserted that 
thoughts and intuitions Aveie preserved in these 
stories, the origin of AAdiich was to be sought for 
in the darkness of antiquity. Now this is hardly 
ever denied. Sixties of this kind are sought for 
with full recognition of tbeir scientific value, and 
with a dread of altering any part of their con- 
tents, Avheveas formerly they Avere only regarded 
m Avoi^thless amusement*!! of fancy which might be 
manipulated at will. ’ W. Grimm’s Deutsche Mytho- 


logic (1835) is still unequalled in tlie laiige o*" its 
eiudition and in the systematic thoioughiie&s Avith 
which the mythology and superstitions of the 
ancient Teutons are tiaced back to the dawn df 
direct evidence and doAvrnvards in decay and 
diminution to the popular tales, tiaditions, and 
phrases in which they still unconsciously &ulvi^e. 
These two woiks of Giimm created a school, Avhose 
abundant labours later folkloiists have enteied 
into, Avhile they have enlarged the horizon of 
the science, because the stamp of soundness and 
sufficiency so far as it goes is impiessed on all the 
ymrk of Giimm and his successors, of Avhoni, ui 
Germany, the most eminent Aveie Kuhn, Maiin- 
haidt, J. W. Wolf, and W. ScliAvaitz. 

Elsewhere, Castien and Lonnrot devoted them- 
selves to Finnish mythology; Asbjbinsen and Moe 
collected the Norse popular tales ; Schietner and 
Julg, those of the Mongolians and Tatars ; Hyten- 
Cavallius and George Stephens, those of Sweden ; 
Afanasiet, those of Russia; Haltiich, of Tiansyl- 
A’^ania ; Kreuzwald, of Esthonia ; Von Halm and 
B. Schmidt, of Greece and Albania ; Arnason, of 
Iceland ; Rink, of the Eskimo ; Bleek, of the Hot- 
•tentots ; Calloway, of the Zulus ; J. F. Canq^bell, 
of the West Highlands of Scotland. The studjr of 
these tales involved the study of the customs im- 
bedded in them, and ere long a plentiful ciop of 
books appeared devoted to the pieservation of popu- 
lar proverbs, customs, ihymed nddles, and the like, 
among Avhich a place of distinction is due to the 
Fairy Legends and Traditions of the South of Ire- 
land (1825), by T. Crofton Croker; the Fopnlar 
Rhymes of Scotland (1826) of Robei t ‘Chambers ; 
The Nursery Rhymes of England (1842) and the 
Pomdar Rhymes and Nursery Tales ( 1849 ) of Halli- 
Avell(-Phillipps) ; and that not merely for the early 
date of their issue, but for their OAvn intrinsic nieiits 
also. The great development of oriental studies 
that marked the 19th centui y opened up to the West 
through liteiary channels those vast treasuries 
of Eastern story fiom Avhich many believe, as aaIII 
be seen, tliat all our own traditional folk-tales were 
originally drawn in ancient ages. Max Muller’s 
essays revealed to Englishmen a neAv Avorld of 
undreamt-of affinities, and the combined cbaim of 
their literary grace, Avide learning, and laie poAveis 
of exposition converted every reader to a theory 
which Avas only slowly disidaced. Since then the 
study of folkloie has become fashionable, indeed 
almo-st an article of patriotism, and societies haA^e 
been formed in most countiies to fuither its study 
Of these the most important is still the Folklore 
Society of England, established in 1878, with a 
sufficiently uude promamme, ‘having for its object 
the preservation and publication of popular tradi- 
tions, legendary ballads, local proverbial sayings, 
superstitions and old customs (Biitish and foieign ), 
and all subjects relating to them.’ It numbeis 
within its ranks most of the Avorkin^ folklorists of 
England, and has through its official organ, the 
Folklore Record, at first monthly, then qiiarteily 
as the Folklore Journal, later incoiporated Avitli 
Folklore, made numberless contributions of the fiist 
importance to the science ; Avhile it has also clis- 
tributed valuable special treatises to its members. 

The Folklore Society divides up the subject thus : 
I. Beliefs and practices relating to ( 1 ) the earth and 
the sky, (2) the vegetable Avorld, (3) the animal 
world, (4) human beings, ( 5) things made by man, 
(6) the soul and another life, (7) superhuman 
beings — gods, godlings, and others, (8) omens and 
dmnation, (9) the magic art, (10) disea.‘:;e and 
leechcraft. II. Customs: (1) Social and political 
institutions, (2) rites of individual life, (3) occupa- 
tions and industries, (4) calendar fasts and festivals, 
(5) games, sports, and pastimes. IIT. Stories, 
songs, and sayings: (1) Stories {a) told as true, 
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(6) told for amusement, (2) songs and ballads, (3) 
proverbs and riddles, (4) proverbial ihymes and 
local sayings. 

FolksongSi Ballads^ Counting-out Ehyines, dsc . — 
The leader has alieady seen the important part 
that belongs to popular folksongs or Volkslieder 
in the scheme of folklore, and he will find this 
department already treated with some fullness in 
this Encyclopaedia under the head of Ballads. 
These belong also to literature propei, fiom their 
intrinsic poetic content, and from the important 
influence they have exeited upon more cultured 
poetry. The patriot whose survey ends with his 
own shores and the mere nian-of-letters alike claim 
them as falling within their province, in so far as 
they aie national history and literatuie as well 
as tradition. Yet these may be coirelated with 
the traditional folk-poetry of other races no less 
than folk' tales, and we have a splendid example of 
this in Professor Child’s tieatment of our English 
and Scottish Popular Ballads (5 parts, 1882-88) — 
the best edition of a body of popular poetry avail- 
able to the student. 

Much attention has been paid to children's 
rhymes and formulas of play, which have been 
found to be handed down from immemorial an- 
tiquity, and to reflect with strange persistency 
the life and even the leligion of long past times. 
The games and ihymes of American children of 
to-day agree not only with those of Old England, 
but with those of Germany, Prance, Italy, and 
Sweden. Those doggerel rhymes of unmeaning 
jingling words for ‘counting out’ live with start- 
ling persistence, and some idea of their venerable 
antiquity may be gathered horn the history of the 
so-cadled ‘ Anglo- Cymric score,’ a corrupted form of 
the 'Welsh numerals u]p to twenty, still used in 
Cumberland for counting sheep, but used by 
children in many parts of Great Britain, and moie 
strangely still, even in America, where it has often 
been supposed to be of Indian origin. Of these 
jingles as many as 800 specimens were collected by 
a single editor (H. Carrington Bolton, 1888) 

Folk-tales, their Content, Origin, and Diff'usion. 
— These, the Volksmarchen of the Germans, the 
Contes populaires of the French, aie properly 
popular tales handed down by oral tradition fiom 
remote antiquity. Besides this continuous life 
they have at various times been lifted into litera- 
ture, and again reacted in new forms upon purely 
traditional lore, thereby complicating enormously 
the problems to be solved. Thus, in the Odyssey 
and Big- Veda we find distinct traces of veiled and 
degraded folk-tales; while in the Panchatantra, 
Hitopadesn, Kalilah wa Dimnah, and Soraadpva’s 
Kathd Sarit Sdgara, the Thousand and One Nights, 
the Gesta Bomanormn, the DiscipUna Clericalis, 
the Tredeci piasevoli notti (1550) of Straparola, 
Basile*s Peyitamerone (1637), the old French fab- 
liaux, the Decameron of Boccaccio, and Chaucer’s 
Canterbury Tales, we find many actual folk-tales, 
more or less disguised by artistic processes of 
elaboration and refinement. These stories, fi*oin 
whatever sources originally derived, exercised a 
profound influence u^n both Eastern and Western 
literature. In 1697Rerrault published his famous 
Eistoires ou Contes du Temps Passi, seven stories 
undoubtedly written down substantially in their 
traditional shape. They created a fashion, and in 
imitation of them literary fairy tales were steadily 
produced throughout the 18th century, as may be 
seen in the voluminous Cabinet de Fies, But the 
beginning of real science was, as has been seen, the 
Kinder- und Eaus-Mdrchen of the brothers Grimm. 
Since their time thousands of stories have been 
printed from all quarters of the globe. 

The Grimms early found a startling similarity 
in the substance of these stories, and it only 


remained for later woikers to disco vei the same 
identities when the compaiison was extended far 
beyond the laiige of Aryan attiiiities. It was found 
that certain incidents, plots, and characteristics 
occurred everywhere — as the ill -tieatment of the 
youngest son or daughtei, who is eventually suc- 
cessful, and is often the heir ; the substitution of 
a false bride foi the tiue ; the abduction of a bride 
by a youthful heio, and the i)ursuit by her giant 
( or supernatural ) father, who is outwitted by^ cun- 
ning; a supeinatuial husband or wife, who is for 
some cause obliged to abandon a human mate ; 
foibidden chambers, and the disa&teis that follow 
fiom theii being opened; descents into the world 
of gloom, and the dangei of eating there ; husband 
ana wife forbidden to see each other oi name each 
other's names ; the souls of the dead enteiing 
animal forms ; and the interchange of kindly offices, 
as if on equal terms, between men and beasts. 
Again, the incidents are usually unnatural and 
iriational, completely travel sing oulinaiy human 
experiences : thus, magical transformations, can- 
nibalism, incest, beasts and men iiitei marrying, 
women bringing forth beasts and vice versCt, and in- 
animate things obeying incantations and speaking 
like men are peifectly familiar occunerices. An 
attempt w^as made by 'Von Hahn, in the introduc- 
tion to his Gnechische itnd Albanesiscke Marclten 
(1864), to construct a scheme for classifying folk- 
tales so as to facilitate compaiison, and" this idea 
was developed by Baring- Gould, Alfred Nutt, and 
other folklorists, until at length it was adopted 
by the Polldoie Society (Fourth Kepoit, June 
1882). A series of schedules w'as piepaied for 
systematic tabulation, the following points being 
especially observed: (1) The fixing of a geneiic 
title for each stoiy, and the abolition of the 
variant titles of the same stoiy which now obtain 
in diffeient collections ; (2) the deteimination of a 
common terminology for the study of stories and 
for each description of stoiy; (3) the determina- 
tion of a common terminology for each story- 
incident; (4) the compilation of an index of story- 
incidents ; (5) the tabulation of all stories in printed 
collections upon a common recognised plan. The 
Society also originated a similar analysis of customs. 

The time is not yet lipe for any satisstactory answer 
to the sphinx-like riddle of the origin and manner 
of diflusion of folk-tales ; here it must suffice to 
state briefly the chief attempts at an answ'er hitherto 
ofleied. The fiist theoiy, sanctioned by the august 
authority of the Giinims, and maintained by Max 
Miiller, Von Hahn, Dasent, and, vrith moie zeal 
than discretion, by Cox and De Gubeinatis, is that 
popular tales form a part of the mythology of the 
Aryan peoples, and were carried by them w^ef^t- 
wards at the primeval dispersion. Some consider 
them the detritus of the saga and the epic, otheis 
again as the original elements by a recon stmetion 
and artistic elaboration of which the epics an<l 
sagas were formed. The next contribution of first 
importance was made by Benfey, in the masterly 
introduction to his translation of the Fayichatayitra 
(1859). His contention w^as that the popular tales 
were carried to Europe from India within historical 
times, and diffused chiefly through literary chan- 
nels, such as translations of Eastern story-hooks 
and the like. A fe'w special sources Avere the fables 
connected with the names of *Esop or of Bidpai ; 
the Panchatantra^ especially the parent of tales ? 
and Syntipas—m other versions called the Book of 
the Seven Wise Masters — ^more closely connected 
with novel literature. Among the more important 
media of communication may be named the wander- 
ing and trading Jew%s, the Moors in Spain, and the 
Crusaders in their intercourse with the Moslems 
in the East and writh the orientalised Greeks of 
Byzantium. Dr Gaster {IlcKester Lectures, 1887) 
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made tlie old Slavonian religious literatuie the 
paienfc of the mediseval and imaginative apocryphal 
literature, the lomances and epics, and the didactic 
fables ; and argued that oral folklore arose out of 
tins written literature, the traces of which may he 
found in saga and romance, in religious and epic 
oems, in riddles and tales, and even in popular 
eliefs, customs, and habits. The ultimate common 
origin of all these was the East, of which not only 
the leligion but the profane literature i cached the 
Slavonic peoples through the medium of Byzantium 
— the open gateway of the East. He postulated a 

E revious literaiy period, and affirmed that not the 
sgends alone, as now known to us, but also the 
fairy-tales, and even amulets and spells, were almost 
unknown in Europe before the 10th century. Mr 
Clouston and M. Cosquin follow Benfey with greater 
or less modifications ,* and Mr F. Hindes Groome 
made the striking suggestion ( The National JRevieWf 
July 1888) that one main channel of communication 
may well have been that ubiquitous, wandering, 
and specially gifted oriental race, the Gypsies. M. 
Cosquin argues that if the Aryan race before its 
dispersion preserved the myths only in their earliest 
germinal form, after the separate branches had lost 
touch of one another it would have been impossible 
for the final forms of the myths — the household 
tales as we have them now — to resemble each other 
so closely as they do. While admitting that the 
same ideas and situations are afloat wherever men 
exist at the same stage of culture, he refuses to 
allow that independent parallel or identical com- 
binations are possible without conscious borrowing. 
What makes a story, properly speaking, is not the 
ideas which enter into it, such as speaking beasts, 
transformations, objects of magic, and the like, 
but rather the combination of the same, which is 
usually a thing entirely arbitrary ; and it is im- 
possible to believe, according to M. Cosquin, that 
identical successions and combinations of incidents 
can occur without transmission by some means or 
other. He argues that the combinations in Euro- 
pean folk-tales are Indian, nay, Buddhistic ; con- 
sequently they must have been transmitted within 
the historical period from India. 

Some attribute the origin of all human culture 
to Egypt, but of course it might be said that ideas | 
and combinations of ideas may have been carried 
from Egypt to India, which there ripened into 
fruit, and were scores of generations afterwards 
carried back again to the West. 

The theory of Lang and the anthropological 
school has already been stated substantially in 
the foregoing pages. It makes the spontaneous 
generation of similar ideas, incidents, and arrange- 
ments of these, under the same physical conditions, 
and at parallel levels in culture, the most important 
element in the manufacture of folk-tales. Popular 
tales are thus ‘ kaleidoscopic arrangements of com- 
paratively few situations and incidents, which again 
are naturally devised by the early fancy.' At the 
same time it admits that the process of borrowing 
has also gone on, and that stories once invented 
may have been carried from people to people by 
darmg merchants, captured alien wives, and slaves 
bought or carried off by violence. 

As in other departments of folklore, the pendulum 
has swung again from ‘ spontaneous and independent 
generation" to ‘diffusion from one centre.’ Thus 
Professor W. R. Halliday ( Folklore^ xxxiv. No. 2, 
1923) gives (undogmatically) an explanation of 
Emopean folk-tales not very diffex-ent from Cos- 
quin’s. While pointing to signs of a certain cur- 
rent from w^t to east as well as from east to west, 
and suggesting various hypothetical centres of dis- 
tributioE'^^^c, Teutonic, Slavonic, Arabo-Per- 
sxan, Indian — he tends to the opinion that these 
tales took their present form between the 9th and 


13th centuries, when by way of Tuikey and Noith 
Africa a victorious invasion* of oriental stories took 
place. To the diffusion of Beast-fables (q.v.), how- 
ever, a much earlier date is assigned. They probably 
came to Gieece in classical times from the East. 

See the articles on Animism, Ballads, Beast-fables, 
Chap-books, Demonoloot, Divination, Fables, Fab- 
liaux, Family, Kin, Magic, Mythology, Nursery 
Rhymes, Totemibm, Witchcraft, and on the more 
important writers Some of the more important books 
have been already mentioned; among general books 
may be named Bastian, Der Mensch in der GesGh^Ghte 
(1860); W. K. Kelly, Cunostties of Indo-European 
Tradition and Folklore (1863), antiquated, but still 
suggestive; Liebrecht, Zur Volkskunde (1879); Lang, 
Custom and Myth (1884), his preface to Mrs Hunt's 
trans. of Grimm (1884) and to his edition of 
Perrault (1888); W. A. Clouston, Popular Tales and 
Fictions (1887); Gustav Meyer’s Essays imd Studie 7 i 
(1886); Puymaigre, Folklore (1885); Steel and Temple, 
Wideawake Stories (1884); Hartland, Science of Fairy 
Tales (1891), and Legend of Perseus (1894-96); Lady 
Gomme, Traditional Games (1894-98); Sir John Bhys, 
Celtic Folldoo'e (1901); Sir L. Gomme, Folkloi^e as an 
Historical Science (1908); Sir J. G. Frazer, The Golden 
Boughf and Folklore in the Old Testament (1918); the 
Folklore Society’s Handbook ( ed. Gomme, 1890 ; ed. Miss 
Bume, 1914); Rivers, History of Melanesian Society 
(1914); Elliot Smith, Migrations of Early Culture 
(1915); W. J. Perry, Childi'en of the /S'w?! (1923), Origin 
of Magic and Religion (1923). 

Folkmoot (‘folk-meeting;’ O.E. gem6ty 
‘assembly’) was the old name in England for the 
public assembly of the nation for political and 
judicial purposes, or for collective deliberation. 
The old Germans had similar assemblies, as also 
the Scandinavians (the latter being called Ting, 
Althing). There were numerous local moots, 
such as the shiremoot, or county couit. It cannot 
be said that there was in the old days a national 
folkmoot for all England, to which every freeman 
had a right to come; even the Witeiiagemdt (q.v.) 
was not fully representative, but was leather a 
royal council of magnates. The Moot-hall was the 
hall of meeting; the moot-hill, the eminence or 
mound on which the open-air assemblies used to be 
held. The mote or motte[0\d French), again, was 
the early Norman wooden castle on its mote-hill or 
artificial mound raised for the purpose — sometimes, 
no doubt, a moot-hill or older sepulchral mound 
utilised in this way (see Castle). See Village 
Communities ; Gomme, Frimitim Folkmoots 
(1880). 

Folksong 9 in music, has been defined as ‘ song 
and melody born of the people, and used by the 
people as an expression of theii emotions and (as 
in the case of histoiical ballads ) for lyrical narra- 
tion.’ It is passed on by tradition, often much 
changed in the course of transmission, till it is 
noted down by a collector. The folksongs of 
various peoples have sometimes exercised an invig- 
orating influence on the works of composers ; and, 
on the other hand, folksong is itself liable to be 
affected by the music of the conscious artist. 

Folk melodies are very often constructed in one 
of the so-called ecclesiastical modes — ^Dorian, Mixo- 
lydian, jEolian, sometimes Phrygian ; others again, 
including many Scots tunes, in the pentatonic scale. 
The Rev. John Broadwood in 1843 published a col- 
lection of Old English Songs as now sung by the 
Peasantry of the Weald of Surrey and Sussex, He 
was followed by Thomas Chappell, John Stokoe, 
Collingwood Brace, Sabine Baring-Gould, Fiank 
Kidston, W. A. Barrett, and Cecil Sharp. The 
Folksong Society was founded in 1898. 

See Carl Engel, Study of National Music (1866) ; Kid- 
ston and Neale, English Folksong and Dame (1915); 
Cecil Sharp, English Folksong (1907) ; and the Journal 
of the Folksong Society, For the folksong as literature, 
see Folklore, Ballad. 
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Follicle. See Hair, Skin. 

Fonblanqiie, Albany William, Englhh 
journalist, was born in London in 1793, and 
when only nineteen exchanged the law for jonr- 
nali-sni. As editor of the Exammer^ a leading 
Liberal weekly journal, he exhibited a singular 
keenness both of wit and intellect, and exercised 
no inconsiderable influence on public opinion be- 
tween the years 1830 and 1836. The characteristics 
of his political wiitings may be gathered from his 
England under Seven Administrations (1837), a 
reprint of articles published in the Examlyier fiom. 
the period of the Canning and Goderich ministries 
to the return of the Melbourne ministry. Fon- 
blanque’s services to the Whigs were rewarded by 
his appointment to the uncongenial office of sec- 
letary to the Statistical Department ot the Board 
of Trade in 1847. He died on 14th October 1872. 
A further collection of his writings from 1837 to 
1860 was published by his nephew, together with a 
biographical memoir, in 1874. 

Fond du Lac (Fr., ‘end of the lake’), the 
capital of a county of the same name in Wisconsin, 
stands at the southern end of Lake Winnebago, 
63 miles NNW. of Milwaukee by rail. It is con- 
nected by steamers with Lake Michigan, through 
Winnebago and the Fox River, and carries on a 
laige trade in lumber. It has many manufactuies. 
The city is supplied with water by nearly a thou- 
sand artesian wells. Population, 20,000. 

Foudi) a town of Italy, situated in the province 
of Caserta, NW. of Gaeta, and 6 miles from the 
sea, in a fertile but unhealthy plain, where gi-ew 
the Caecuban wine of classic times. The town, 
thiough which passed the Appian Way, is still 
partly sui rounded by its ancient walls, and con- 
tains an old castle and a cathedral. Pop. 10,000. 

Fonsc'ca^ a bay on the Pacific coast of Central 
America, discovered in 1522 by Gh Gonzalez de 
Avila. 

Fonseca, Eleonora Pimentel, Marquesa 
Dl, was born in Naples in 1758, and was lady-in- 
waiting to Queen Maria Carolina until she forfeited 
her mistress’s favour by remarking on her intimacy 
with Acton (q.v.). In 1798 she was an active 
partisan of the French ; but on the fall of the 
Parthenopean republic in 1799 she was sent to the 
gallows at the instigation of the queen. 

Font {fons laptismalis), the vessel used in 
churches as the repository of the baptismal water. 
In the early period, while immersion continued to 
be the or^nary rite in the administration of the 
sacrament of baptism, the Baptistery (q.v.) was 
furnished with a basin in the floor sufficiently 
capacious to admit of the imnaersion of a certain 
number of converts at one time. When infant 
baptism became general, fonts of an oblong form 
were employed, of suitable size for the immer- 
sion of a child. When it became customary to 
baptise by affusion— i.e. by pouring the water on 
the head of the person to be baptised— the size of 
the basin was naturally diminished, and eventually 
it assumed the dimensions and the form which are 
now familiar to us in most of the medieval churches 
in Great Britain and upon the Continent. The 
baptismal font, in its normal form, consists of a 
basin or cup, more or less capacious, but usually 
about 2 feet 6 inches in diameter, hollowed out 
of a solid block, and supported upon a stem 
or pedestal. It is brdinarily of stone, but some 
ancient examples of leaden fonts also occur, and 
a few of copper or of bronze. In general it may 
be said that the font, in its external design and 
character, followed the prevailing style of ecclesi- 
astical architecture and ornamentation. There is 
some doubt as to whether any existing specimen in 
England really belongs to the Saxon period ; but 


examples are found of all the later styles, from the 
Early Norman down to the latest revival of Gothic 
architecture in our own day ; the Early English ; 
the Decorated, of which a beautiful example exists 
in the church of All Saints, Norwich ; and the Pei- 
pendicular, which is seen in its highest perfection at 
East Dei eliain in the same county of Norfolk. The 
annexed illustration exhibits a highly characteristic 
specimen of the fonts of the beginning of the 14th 
century, which stands in the church of Swaton, 
Lincolnshire, erected about 1310. 



The external figure of the basin was often 
octagonal, sometimes circular, sometimes square, 
more rarely hexagonal. Ancient sarcophagi were 
sometimes employed. The basin was commonly 
supported on a single pillar or stem. Many 
cases, however, occm* in which it rests on thiee, 
four, or five pillars, or, as in the engraving, on a 
group of pillars or pilasters united into a solid 
stem. In the ‘square font the central basin 
rested on a solid central stem, and four shafts 
supported the four corners. The angles of the 
frame were used for carrying the salt, the oil, and 
the candles employed (see V. le Due, Dietionnedre^ 
vol. V. p. 539, for illustration ). The exterior, as well 
of the basin as of the pedestal, was often highly 
decorated, ordinaiily with sculpture, but occasion- 
ally also in gold and colours j the^ designs on the 
basin commonly representing subjects connected 
with baptism, or its types and symbols. We fre- 
quently meet around the pedestal figures of the 
apostles, sometimes only eleven in number, Judas 
being omitted. 

In the Catholic Church the ‘ chrism,’ or con- 
secrated oil blessed by the bishop, and also the 
so-called ‘ oil of catechumens ’ are mingled with the 
baptismal water, which is reserved for jsubsequent 
use. With a view to the preservation of the \vater 
thus reserved, the font, especially when it is of 
porous stone, is sometimes lined with lead ; and 
from an early date it has been fnrmshed with a lid, 
which is secured by a lock. The lid was originally 
a flat wooden cover, but in -later times it is carried 
up like a spiral canopy, and is often of a highly 
ornamental character. 

The ordinary place of the font is at the western 
end of the nave, near the entrance of the church ; 
but in some cases, especially on the Continent, it 
stands in a separate chapel or baptistery, or at 
least in a compartment screened off for the 
purpose. Even when it stands in the open nave, 
it is properly enclosed by a rail. 

FontaineMeaUy a town in France, in the 
department of Seine-et-Marne, is beautifully situ- 
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ated in the midst of a forest, near the left bank of 
the Seine, 37 miles SE. of Paris, with which it is 
connected both hy steameis on the Seine and by 
railway. It furnishes a great deal of wine and 
fruit foi the capital, and has manufactures of por- 
celain, and a sandstone quarry. Pop. 16,000. 

Fontainebleau is chieiiy famous for its chateau, 
or pleasure-palace of the kings of France, and the 
forest that surrounds it. The forest covers an 
extent of 65 sq. miles, and presents much fine 
sceneiy. The ch§.teau is said to have been origin- 
ally founded by Robert the Good toward the end of 
the 10th century. It was rebuilt in 1169 by Louis 
VII., of whom and of Philip Augustus it was a 
favourite residence, and was enlarged by Louis XI. 
and his successors. After being allowed to fall into 
decay, it was repaired and embellished hy Francis L, 
hy Henry IV., and by Napoleon I. Almost every 
king has added something in the way of enlarge- 
ment or embellishment, so that it hears the character 
and style of almost every century. Louis-Phihppe 
had all the paintings renovated, and the apartments 
restored in the taste of the 16th century. It was 
the residence of Christina of Sweden after her 
abdication, and here in 1657 she caused her secre- 
tary Monaldeschi to be executed. Under Louis 
XIV. it was occupied by Madame de Montespan, 
and under Louis XV. by Madame du Barry. Here 
Charles V. was entertained in 1539 ; here the decree 
for the revocation of the Edict of Nantes was signed 
in 1685 ; and here in the folloiving year Conde died. 
In the chdteau, too, Pope Pius ^al. was detained a 
prisoner for nearly two years by Napoleon, and here 
this emperor signed the act of his abdication in 
1814. In the forest Millet and other artists have 
lived and found their subjects. 

Fontaines^ Madame de, a French novelist, 
the date of whose birth is unknown. Her maiden 
name was Marie Louise Charlotte de Givri. She 
was a friend of Voltaire’s in his youth, and died in 
1730. She wrote Am^nopAis (a short story), and 
Za Comtesse de Savoie, a tale of the 1 Itli century. 

Fontanaf Domenico, an eminent engineer and 
architect, born in 1643 at Mili, on the Lake of Como. 
He became the papal architect in Rome, and was 
employed on many important public works, includ- 
ing the Lateran Palace and the Vatican Libraiy. 
After the death of Sixtus V, he was royal architect 
and engineer in Naples, where he died in 1607. 

Fontane, Theodor (1819-^98), German poet, 
essayist, and novelist, horn at Neuruppin, had been 
a chemist until, in 1849, he took to literature in 
Berlin. See his Autobiography (2d ed. 1898), his 
Briefe (2d ed. 1905-10), and a Study hyHayens( 1920). 

Foutanes, Louis, Marquis de, was born 6tli 
Mazch 1757, at Niort, in Poitou. After the com- 
pletion of his studies he went in 1777 to Paris, 
where he a^nired a reputation by his poems, Le 
CH de mon Coeur (1778), Ze Verger (1788), Z'Essai 
sur rAsironomie {17B9), and Z'i^itre sur Vtdit en 
Favex(/r des Non- Gatholiques ( 1 789 ). He also wrote 
a metrical translation of Pope’s Essay on Man 
(1783), mth an elegant introduction, and an im- 
itation of Gray’s Elegy. In 1802 he was made a 
member, and in 1804 president, of the legislative 
body. ^ His admiration of Napoleon was great; 
and his oratorical talents were often employed in 
eulogisingthe emperor’s acts. In 1810 he entered 
the senate, and, passing on the fall of Napoleon 
into the service 01 the Bourbons, was raised to the 
peerage by Loub XVIII, He died at Paris, 17th 
March 1821. His writings, prose and poetic, which 
are regarded as models of elegance and correctness, 
were edited by Sainte-Beuve in 2 vols. in 1837, with 
a critical and biographical memoir. 

FoHtarabifty or FuenterrabIa, a picturesolue 
old frontier town of Spain, at the mouth of the 


river Bidassoa, opposite to the French town of 
Hendaye, below the west extremity of the Pyrenees. 
It was long an important fortress, and the frequent 
object of contention between French and Spaniards, 
especially in 1638, when Conde was defeated, and 
in 1794, when its fortifications were demolished by 
the French. Battles were fought near by between 
Wellington and Soult in 1813, and during the 
Carlist war in 1837. Pop. 5600. 

Fontenay-le-Cointe^ or Fontenay-Vendiek, 
a town of Fiance, in the department of Vendee, is 
.situated at the head of navigation on the river 
Vendee, 27 miles NE. of La Rochelle. Its most 
remarkable buildings are the beautiful Roman- 
esque church of Notre Dame, with a Gothic 
spire 311 feet high, and the fountain from which 
the town is said to have derived its name. Pop, 
9000. 

Fontenelle, Bernard le Bovier de, was 
bom at Rouen, February 11, 1657. His mother 
was a sister of Corneille. He was educated by 
the Jesuits and studied for the bar, but entered 
early in life upon a purely literary career in 
Paris. In the great quarrel of Moderns vex'sxts 
Ancients, which was then raging in France, he 
took part with La Motte and tlie other cham- 
pions of the Moderns, assailing the Greek writeis 
and their French imitators, and receiving in 
return the satiric shafts of Boilean, Racine, J. 
B. Rousseau, and La Bruy^re. La Bruy^re ridi- 
culed him pitilessly in the Caracteres, where he 
figures as Cydias, the pedant who ranks himself 
above Plato and Theociitus, and confidently awaits 
the hour when men will recognise his superi- 
ority to Homer. After the failure on the stage of 
liis Asjpar — a play to which Racine ascribed the 
origin of the practice of hissing in theatres — Fonte- 
nelle produced an imitation of Lucian, entitled 
Dialogues des Morts, and the Zettres du Chevalier 

Her, . . , a work of fiction written in the ‘precious’ 
style afterwards adopted by Marivaux. Thence- 
forth he devoted himself mainly to literary criticism 
and to the task of popularising science. His prose 
works brought him a remarkable reputation, which 
was to some extent merited by the elegance of the 
style and the perspicuity of the exposition. In 
1697 he was made secretary to the Acad^mie des 
Sciences, of which he afterwards became president. 
His Eloges des Academiciens added greatly to his 
fame, and after the death of Boileau in 1711 he 
S' well-nigh absolute rule in the Academy. 
He died in his hundredth year at Paris, on January 
9, 1767; and is _ thus a fink between the age of 
Molifere and Boileau and the age of Diderot and 
Voltaire. He was a man of remarkable vigour and 
versatility of intellect. The best writers of his day 
endeavoured in vain to crush him. Had he not 
possessed rare strength of character he must have 
succumbed to the attacks of the brilliant men whose 
enmity he incurred. He attempted well-nigh every 
form of literature, he wrote idyls, and satires, and 
dialogues, and critical essays, histories, and verses 
of society, tragedies {A^ar and Idalie), scientific 
treatises, and operas {Endymion, ThUis et B6Ue, 
&c.). He has left no book of outstanding merit; 
he was not a strong original thinker, and he seems 
to have cared less for truth than for paradoxes and 
piquant phrases. But his learning was far from con- 
temptible, his style was graceful, and his wit was 
keen. His best works, the Entretiens sur la Flu- 
raZiti des Mondes, and the Histoire des Oracles, 
the latter based on the treatise of the Dutchman, 
Van Dale, are still worth reading for the felicity 
of the expression and the frequent acuteness and 
ingenuity of the thought. Andrew Lang discovered 
the geim of his explanation of myths in Fontenelle’s 
dissertation on Fables. 
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Foutenoy, a village of Belgium, 5 miles SE. of 
Touinay, was the scene of a battle ( lltli May 1745) 
ill the war of the Austrian Succession, between 
the Fieiich, 60,000 stiong, under Maishal Saxe, 
and the allies (English, Dutch, and Austrians), 
in neaily equal foice, under the Duke of Cumber- 
land. After a haid-f ought fight the allies were 
forced to reti eat, the loss on each side being about 
7000 men. The victory was in great measuie due 
to the courage of the ‘ Irish Brigade ’ in the French 
army, much besung by Irish poets. See F. H. 
Skrine’s Fontenoy ( 1906). 

Fontevrault ( Fom Ehraldi), a town in Maine- 
eb-Loire, 8 miles SE. of Sauinui (pop. 2000), which 
owes its origin to a celebrated abbey founded by 
Robert dArbrissel, a Breton monk, in 1099, as 
the residence of a monastic society composed of 
both nuns and monks. The society followed the 
rule of Benedict, but was governed by an abbess, 
not by an abbot. The order of Fontevrault, which 
received the papal sanction in 1106 and 1113, soon 
spiead through Fiance and into Spain, and acquired 
great riches. The abbesses 
belonged for the most part 
to illustrious families, and 
were subject only to the 
pope. At the outbreak 
of the French Revolution 
there were fifty -seven 
piiories of the order in 
France, which, however, 
were then abolished. The 
12th-century church con- 
tains sepulchral monu- 
ments to several English 
soveieigiis and princes, in- 
cluding Henry II., his 
qMueen,Eleanorof Guienne, 
Richard Coeur • de - Lion, 
and Isabella, the queen 
of John. Since 1804 the 
old monastic buildings 
and courtyards have 
been used as one of 
the central prisons of 
France, accommodating 
about 2000 convicts. See 
FontevrmiLt et ses Monu 
ments, by ^3douard (2 
vols. Marseilles, 1874). 

Fonthill Abbey. 

See Beckfokd. 

Fontinalis, a 'genus 
of Mosses, allied to Hyp- 
num, but having the cap- 
sule in the bosom of the 
leaves, almost without 
stalk. Several species are British ; one of which, 
the Gi eater Water-moss {F, antipyretica), §^row- 
ing upon rocks and roots of trees in brooks and 
])onds, is remarkable for the difficulty with which 
ib burns, even when completely dried ; on which 
account it is used in some parts of the north of 
Europe for lining chimneys to protect the adjacent 
woodwork from fire. Its shoots are a foot or more 
in length, and branched ; they float in the water. 
The fruit is on the sides of the stems. 



Greater Water-Moss 
(Fontinalis antipyretica ) : 
a, spore-case or capsule, di- 
vested of calyptra and M, 
showing the peristome; 6, 
spore-case, with its invoh 
ncre of leaf-like scales. 


Foocbow {F4~GMtt), capital of the Chinese 
province of Ffi-chien, with suburbs extending to 
the river Min, 25 miles above its mouth. The 
town proper is surrounded with walls nearly 30 
feet high, and 10 feet wide at the top. The river 
is thionged with floating houses, and is crossed by 
a great bridge, 329 yards long, built of huge slabs 
of stone, some of them 42 feet in length, resting on 
forty piers. The Min provides an easy communi- 
cation with the interior, with whicli a large trade 


is carried on in timber, paper, and cotton and 
woollen goods ; and the poi b, opened to foreign 
commerce in 1842, is one of the principal tea- 
maikets and mission stations in China, The trade 
has declined owing to the competition of Indian 
teas ; but the annual export is still extensive. 
There is also trade in salt, iron, fiuits, and fish. 
The imports are chiefly cotton goods, sugai, iice, 
and beans. Tlieie aie manufactories of silk and 
cotton fabrics and paper, and some shipyards ; and 
on an island some three miles down the stream 
there is a large government arsenal. Pop. about 
320,000. 

Food is generally taken to indicate those 
solid matters which are consumed for the nouiisli- 
nient of the body, yet it is convenient to use 
the term with a much Avider significance. Under 
the term food we are forced to speak of all matters 
ingested for iiutiitive purposes, irrespective of their 
physical conditions, and to include beverages of 
various kinds, and even the air Ave breathe. There 
is the following very simple reason for this some- 
what extended definition of the word. Watei is 
the basis of all beverages, and no ordinary solid 
food is without some water, while on the othei 
hand most beverages, wine, beer, tea, &:c. , contain 
solid matter dissolved in water. Air, as ei^eiy one 
knows, is a vital and ever-pressing necessity, and 
its action Avithin the body is ‘eminently nutritiv^e 
The tissues of the body consume its oxygen as Avell 
as the nutritive parts of beef and mutton ; and air 
■VA'e must therefoie include within our extended 
definition. 

The classification of food into solid food, bever- 
ages, and air A\mld, hoAvever, be an unsatisfactory 
one. The chemist has been able to divide the food- 
‘ stuffs, as we may call them, into classes, by sorting 
' into gi-oups substances AA’liich have similar chemical 
and physical properties. This arrangement has the 
advantage that members of the same class have 
neaiiy ^Avays similar properties as regards their 
nutritiA’e functions. 

THE VARIOUS KINDS OF FOOD-STUFFS. 

NiiROOENOUfci . . . ^ifi-trogenous extractives 
( Oarbohydiates 
Fats 

Kon-siteogesotoI S'. 

Water. 

\^Air (oxygen ). 

The Nitrogenous Fooc?a.-^These all contain nitro- 
gen, and, inasmuch as during life nitrogen is invari- 
ably, and under all circumstances, excreted by the 
body, it must be replenished by nitrogenous food- 
stuffs. The proteins (albuminoid substances) are 
found both in the animal and vegetable Avorld. 
Among animal proteins aie the Avhifce of egg, the 
Autellin of the yolk, myosin from muscle (nesh of 
meat), fibrin and albumen from blood, and gela- 
tin from bones. In the vegetable world vege- 
table albumens and globulins are present, and in 
the grains and seeds of plants they are found in 
quantity. Nitrogenous extractives are found in 
file muscles (flesh) of animals, and are probably 
of great value, chiefly as stimulants. Beef -tea is 
an extract of these from the muscle of the ox, and 
they are found in rich animal soups. 

7m Carbohydraies,-->The&e are food-stuffs con- 
taining carbon, oxygen, and hydrogen, but no 
nitrogen. Moreovei*, the oxygen and hydrogen are 
present in the proportions Avhich form water. The 
vegetable world furnishes us AAith the most import- 
ant carbohydrates. These are the various starches 
and dextrines. Then we have the sugars-cane- 
sugar, grape-sugar, sugar of milk or lactose, &c. 
The flesh and other eatable parts of animals are 
poor in carbohydrates ; nevertheless the latter are 
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found there Glycogen (q.v.) or animal starch is 
•widely distributed, although, except in the Liver 
(q.v.), it is present in small quantity. 

Fats and Oils. — These substances, of a very high 
nutritive value, are found in both the animal and 
vegetable world. In vegetables they aie especially 
abundant in seeds and fruits. In the animal world 
we find them in the tissues under the skin, and in 
many animals, such as whales, seals, &c., the 
blubber, as it is called, is present in enormous 
amount. The liver is generally found to contain a 

f ieat deal of fat, as is also the tissue round the 
idneys, and round other abdominal organs. The 
chief fatty matters present are olein, stearin, and 
palmibin. 

Vegetable Acids. — The action of these substances 
as food-stuffs, though impoi tant, is not altogether 
understood ; but their withdrawal from the food 
may lead to serious inconvenience. The most 
important ^ vegetable acids are tartaiic, oxalic, 
citric, acetic, and malic. 

Inorganic Salts. — Of these the most important 
is common salt, or sodium chloride. It is present 
in small quantities in all foods, but in addition 
man requires as a rule a larger quantity. It 
greatly assists digestion, and probably is necessaiy 
for the formation of the gastric juice. Whereas 
it can pass through the system if taken in large 
quantities, yet a certain amount is required by tne 
body to establish within it those conditions under 
which alone life is possible. Thus, many of the 
proteins would suffer complete alteration were it 
possible to abstract all the salt from the body, and 
the blood would become at once a turbid fluid which 
would rapidly cease to flow. In addition to sodium 
chloride there are many other salts required, such 
as potassium chloride and the phosphates of cal- 
cium and magnesium, the latter for the formation 
of bone. Iron salts are required for the formation 
of the colouring matter of the Blood (q.v.). 

Water. — This all-important substance is taken 
in its natural form as spring, river, well, or rain 
water. In all cases certain inorganic salts are held 
in solution, which vary in their nature and quantity 
with the soil with which the water has come in 
contact. Organic (both animal and vegetable) 
matter may be present, especially in river and 
shallow well water. In addition, water is present 
in almost every kind of solid food, as well as in 
liquid foods and beverages. Bread, meat, cheese, 
potatoes, all contain a large quantity of water, and 
such substances as flour and biscuits are rarely 
free from a trace of it. Its importance for the 
needs of the economy are at once apparent when 
we recollect the large amount daily excreted by the 
lungs, the kidneys, and the skin, all of which 
require replenishing. 

JiiV.-— From ‘the atmosphere we breathe oxygen 
is obtained, without which the other classes of 
food-stuffs would avail us little. Their destination 
is, in fact, to meet with this oxygen, and suffer 
changes called 'oxidation changes’ within the 
tissues of the body. 

SOUEOES OF THE Food-stuffs.— Carcasses 
of Animals. — From the carcasses of a-nim a ls we 
obtain meat and bones and fat, all of which 
have an important nutritive value. Cartilage, 
gristle, and yellow elastic tissue (pax- wax) are 
of almost no utility. Meat consists of from 70 to 
80 per cent, of water, and the rest of proteins, 
^tracfciyes, fats, salts, and indigestible substances, 
i he proteins of meat form about 20 per cent of the 
whole ; they are easily digestible, more so perhaps 
than are the vegetable proteins. Amongst the pro- 
tein fibres of the meat a certain amount of fat is 
generally lodged, and here and there it is collected 
in large!’ masses. The percentage quantity varies 
immensely, but even in lean meat there is on an 


average 2 per cent, of fat present. The extractives 
of meat are valuable stimulants of digestion, and 
the salts, chiefly chlorides and phosphates, aie veiy 
abundant. The flesh of domesticated mammals, sucli 
as oxen, sheep, and pigs, is especially licli in fat. 
The same may be said of fowls, ducks, and geese. 
The flesh of wild mammals and biids contains less 
fat, and very little is ever present in the flesh of 
fish. The flesh of animals is almost invariably 
eaten after cooking. In this case the proteins aie 
coagulated, the fibrous tissue of the meat is softened 
and lendeied more digestible, and the savoury 
qualities of the meat aie developed. 

Meat may be cooked directly after killing, and 
in this case it is tender and very palatable. If 
the animal be kept for even a few hours the meat 
becomes hard owing to death coagulation ; cooked 
at this stage it is tough and indigestible ; it lequires 
to be kept until it softens again. If kept for some 
time meat putrefies and becomes high. Game is 
generally eaten in this condition, and it is readily 
digested, and admirable in flavour. It is, howevei, 
apt to disagree with many people, and even fatal 
consequences may follow its consumption. High 
meat is putrid meat ; the proteins have in pait de- 
composed, but the remainder is partly in the very 
digestible form of a peptone protein. The meat con- 
tains microscopic oiganisms termed Bacteria (q.v.), 
and is full of their excretions (see Ptomaines). 
Mussels, oysters, and other shell-fish sometimes 
produce bad dyspepsia, nettle-rash, and even giaver 
symptoms, although they are eaten perfectly fresh. 
Many fish, especially during the breeding season, 
aie quite unpalatable or even poisonous, apart from 
putrefactive changes. These fish are for the most 
pai-t inhabitants of the tropical seas. Idiosyncia&y 
plays a very important part in our selection ot 
animal foods. Diseased meat is always to be 
avoided. No one questions the fact that the flesh 
of the pig affected with Trichina spiralis must be 
avoided. The parasites are not at all readily killed 
by cooking, and very dangerous febiile symptoms 
are produced by the action of the young trichinae 
which wander into the tissues. Tapewoi m is also 
produced by the consumption of the flesh of the 
pig and ox, although if the flesh be thoroughly 
cooked the danger is gieatly diminished. 

Bones of animals are very important articles of 
food. In the interior of the shafts one finds the 
yellow marrow, consisting of fat of a very savouiy 
taste. At the ends of the bones is situated the led 
marrow, which is practically devoid of fat, but is 
rich in nitrogenous extractives. The whole bone, 
too, is porous, and boiling is able to extiact 
from its interior a rich supply of nitrogenous 
extractives. Hence bones are useful foi making 
soups, which we may look upon as hot decoctions 
of salts and exti actives, having a useful stimulating 
action, but not of any great nutritive value, unless 
thickened by the addition of pieces of meat or vege- 
tables, which should be served up with the soup. 
The bone itself consists of a gelatin-yielding sub- 
stance termed collagen^ which is chemically united 
with earthy inorganic salts. This gelatin may be 
removed by prolonged boiling, and is used for 
making jellies, and for various other purposes. 

Cereal Grains. — These are very important ai tides 
of food, and are largely used by mankind in nearly 
all parts of the globe. The most impoitant ceieal 
grains are those of wheat, oats, rye, bailey, lice, 
and maize. ^ They form very condensed articles of 
food, containing little water, and consisting of 
highly nutritive solid matter. They all contain 
an abundance of starch, together with smaller 
quantities of dextrine and sugar. Protein matters 
are also present dn no inconsiderable amount, con- 
sisting chiefly of insoluble substances, such as 
gluten-casein, gluten-fibrin, gliadin, together with 
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some soluble albumen. The ceieals are as a rule 
deficient in fat and salts. 

Wlieat-fiour and Bread , — Wheat is rich in albu- 
minous matter, containing about 12 per cent. It 
contains about 70 per cent, of staich, and veiy little 
fat. The giain is ciushed and separated into flour 
and bran. With the loss of the bran the flour 
loses some fat, salts, and nitrogenous matter ; on 
the other hand, bran is initating to the digestive 
mucous membrane. Whole-meal biead is there- 
foie more nourishing, but is apt to disagree. 

If flour be mixed with water it forms a sticky 
dough or paste. This consists of gluten, a nitro- 
genous substance of a sticky nature, by which the 
granules of staich are held together. On heating 
this dough, with or without admixture of eggs, 
milk, &c. , pastry, biscuits, &c., are made. Macaroni 
is made % forcing dough through small apertures 
during the application of heat. Bread (q.v.) is 
dough inflated with carbon dioxide, which gas may 
be generated in the dough itself, or may be diiven 
into it by pressure. When flour is conveited into 
bread much of the staich is converted into the 
more easily digested dextrine, and the albumens 
aie coagulated and otherwise changed. It is len- 
dered soft and open, readily permeable by the 
digestive juices. One hundred pounds of flour 
yield about 135 lb. of bread. See Biscuits. 

Oats and Oatmeal . — Oats have this advantage 
over wheat, that they contain more fat and more 
saline matter. They may be looked upon on this 
account as more valuable food, when the diet is 
limited to a few articles only. They are giound 
into oatmeal, from which poriidge may be made. 
Oatmeal boiled with a large quantity of water, 
so as to form a drink, has been highly spoken of. 
It is capable of forming a much more sustaining 
drink than perhaps any other, and is much advo- 
cated for the use of labourers, especially for those 
engaged in harvesting or in other labour where 
great exertion has to be made in a short space 
of time. 

Barley, Maize, and Bye . — These aie very nutri- 
tious, the maize containing about 6 per cent, of fat, 
in addition to albuminous and starchy mattei . Rye 
and barley are apt to produce intestinal irritation. 

Rice . — This grain is poor in nitrogen, and con- 
tains little fatty matter ; so that those who subsist 
almost entirely* upon it are obliged to supplement 
its deficiencies by admixture with fat, and with 
rotein matter either in the form of milk or legumes, 
t should not be cooked by any boiling process, in- 
asmuch as during the process it loses much of its 
nutritive value, the albumens being in part dis- 
solved away. It should be steamed in preference. 

The Legumes or Biclses . — These include the peas, 
beans, and lentils. They are distinguished by con- 
taining large quantities of nitrogenous matter, and 
accordingly their chief utility is to supplement the 
deficiencies of starchy and fatty food. They are 
eaten with rice in India, and in England they form 
a favourite dish — ‘beans and bacon’ — equivalent 
to the ‘baked beans’ of New England. The 
Mexicans, however, are the greatest consumers of 
beans (JHjoles) in the world, although this vege- 
table is nearly equally popular throu^iout Central 
America; and the garoanzo, or chick-pea, fills the 
place of the potato in Spain. Lentil soup is a 
valuable food. The pulses are not readily boiled, 
and are not digested very easily. 

Vegetable Boots, <Ssc . — Vegetable roots and tubers 
yield abundant food to man, of a highly nutritive 
quality, and containing as a rule a large quantity 
of starchy matter. The potato is one of tne most 
important tubei’s. As it contains little nitrogen- 
ous and fatty matters, these must be added vmen 
the diet consists largely of potatoes. This tuber 
should be steamed rather than boiled : it is very 


digestible, especially when not too young. Since 
1845, the year of the great potato disease, the plant 
has deteiiorated, and, some maintain, is a less 
nutritive food than it had previously been. Arrow- 
root, which consists almost entirely of starch, and 
is largely adulterated with other rorms of starch, 
cannot be considered in any other light than that 
of a single food-stufl:‘, and in consequence it must 
always be used as an addition to other foods. The 
same remark applies to Tapioca (q.v.), and to sago, 
although this latter is obtained not from a root, 
but is cut away h’om the centre of the stems of 
several kinds of palm-trees. Other roots are the 
Jerasaleni artichoke, containing sugar and nitro- 
genous matter, and turnips, carrots, and parsnips, 
containing starch, sugar, and a small Quantity of 
nitrogenous matter. Beet-roots, mangold-wnrzels, 
and radishes are all succulent roots, containing 
both starch and sugar. 

Vegetables. — The most important vegetables are 
members of the cabbage tribe, amongst which may 
be mentioned the common cabbage, the red cabbage, 
cauliflower, Bnrssels sprouts, various kales, and 
broceolis. These have not a very high nutritive 
value, but they supply the economy with useful salts, 
and are in consequence very highly antiscorbutic. 
Much the same may be said for the lettuce, 
onion, mustard, cress, endive, &e. 

Fruits . — These are of value chiefly on account of 
the sugar and vegetable acids they contain. The 
sugar is in a form which is readily absorbed ; 
and, on account of the large quantity of vegetable 
acids, they have a very important antiscorbutic 
action. 

Nuts, such as coconuts, walnuts, Brazil-nuts, 
are rich in oily and nitrogenous matter. They are 
not easily digested, however. 

Beverages . — Water is the main constituent of 
every beverage. Most beverages contain solid 
matter, either in solution or in a state of sus- 
pension. We may divide beverages into nutritive 
and stimulating, ‘the most useful ones combining 
both these properties . Perhaps the most impoi tan t 
nutritive beverage is milk. It contains all the 
necessary food-stuffs, as is shown by the fact that 
the newly-born child can thrive on it alone. Its pei - 
centage composition is nitrogenous matter, 4 per 
cent. ; fat, 4 ; milk-sugar, 5*2 ; salts, 8 ; water, 86 
per cent. The composition varies in difierent breeds 
of cows. The Alderney cow yields a milk that is 
very rich in fat, while the milk of the long-horned 
cow is rich in casein. It varies too with the pastur- 
age, and may even acquire poisonous properties. 
The peculiar taste of the milk from cows fed on 
turnips is well known to every one. The milk of 
the ass may frequently be taken by persons who 
are unable to digest cow’s milk. Cream consists 
of the fat of milk, and is obtained by allowing 
freshly drawn milk to stand for some hours. The 
lighter cream floats to the surface, and may be 
removed. The name ‘skimmed mUk’ is applied 
to the residue after removal of the cream. Butter- 
milk contains less fat than does skimmed mUk. 
It is, however, of important nutritive value, as 
it contains much nitrogenous matter, salts, and 
sugar. 

Tea, Coffee, and Cocoa are restorative beverages 
having a stimulating action. They have little 
nutritrve value unless taken with milk and sugai. 
Tea contains an astringent substance — tannin, 
■which causes the rough taste exjjerienced when it 
is drunk without milk. Tlie addition of a few drcms 
of the latter substance prevents its astringency, by 
precipitating the tannin as an insoluble albuminous 
tannate. It should be made by pouring boiling 
water over the leaves ; if the leaves are boiled in 
water they lose their aroma, and much astringency 
is developed. On account of its astringency tea 
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slightly impedes digestion and lessens the action of 
the bowels. Theine is the active principle. ^ Coffee 
has, roughly speaking, the same composition as 
tea. Its active principle is caffeine^ and it contains 
a tannic compound and a characteristic volatile oil. 
As a beverage it is stimulating ; but it retards diges- 
tion and the action of the bowels. Like tea, it is 
said to prevent tissue waste, and it increases the 
action of the skin. Cocoa is much more nutri- 
cive than either tea or coffee, as it contains starch 
and a large quantity of fat and protein matter. 
Chocolate is prepared by adding sugar and flavour- 
ing matter to the cocoa. See also Kola. 

Alcoholic Beverages . — Alcohol is an aiticle of 
food of some nutritive value, though perfect health 
is compatible with total abstinence (see Alcohol). 
Alcohol is undoubtedly oxidised within the body, 
although if taken in any quantity the excess is 
eliminated. Taken in reasonable quantity it stimu- 
lates the action of the heart, and probably raises 
slightly the temperature of the body ; but it reta,rds 
to some slight extent the action of the gastric juice. 
It is also a mental stimulant, producing exhilara- 
tion. In many alcoholic beverages a large quantity 
of saccharine matter is present, and these may in 
consequence hold a place as possessing high nutri- 
tive qualities. Such are beer and porter. Bitter 
principles, when present, as in beer, are gastric 
stimulants, and probably assist digestion by in- 
creasing the secretion of the gastric juice. 

The Economics of Food . — In temperate climates 
when a pastoral people tum their attention to 
agiiculture they become to a great extent vege- 
table feeders, i’heir diet no longer consists chiefly 
of the flesh and milk of animals, but in addition 
includes the use of a large proportion of grains, 
pulses, and other vegetable food-stuffs. The agri- 
cultuial race in time^ displaces the pastoral one, 
for several reasons. In the first place, the veiy fact 
that the ait of agiiculture has been acquired com- 
monly indicates a greater mental development, cer- 
tain to exercise its full weight in the struggle for 
existence. In addition, however, there is another 
and an equally potent reason. Vegetable matter 
is, and must always be, more economical as a 
food-stuff than animal matter. A given area of 
soil must always yield food-stuffs of a more nutri- 
tive value if that soil has been used to cultivate 
vegetables such as com, oats, &c., to be eaten 
directly by man, than if it be used for the main- 
tenance of any animal kept for the subsequent 
nutrition of man. The reason is very simple. A 
vegetable has a certain nutritive value — ^i.e. it 
A^Til yield when eaten so much muscular energy, 
«&c. If eaten by man it will directly administer to 
the energy of his body, and his muscles and brain 
will be nourished by it. If it be given to an ox 
part will no doubt go to the nomishment of the ox, 
and then, if the ox be eaten, to the nourishment of 
the man. The greater part, however, will be con- 
sumed by the ox to obtain materials for its own 
energy. Every step it takes, the perpetual move- 
ment of its jaws in chewing, the whisking of its 
tail to chase away a fly, these are all deductions to 
be made out of the nutritive value of its food, and 
the residuum alone, and that a comparatively small 
one, is what is obtained when the ox is consumed. 
So truly is this understood by practical men that 
they try to lessen these deductions to the greatest 
possible extent. They prevent as much move- 
ment as possible on the part of the animals to 
be used as food, penning up the poultry, and 
placing the pig, naturally an active and intelligent 
animal, within the confines of a sty. In order that 
the animal may be compelled by a process of ex- 
clusion to devote itself entirely to feeding and to 
furthering the development of fat, it is rendered 
asexual by an operation which is in a high degree 


painful. Nevertheless, these deductions are only 
lessened in some degree, and it will ever be 
impossible to get rid of them altogether It 
follows, therefore, from what we have said that, 
at any rate in a thickly populated country, it is an 
economy to go straight to the vegetable world for 
food rather than to consume the flesh of animals. 
The high price of meat is an indication of what has 
just been alluded to. There is a loss in converting 
vegetable into animal piodiice, and the value of 
the latter rises in proportion to that loss. Life 
may he very cheaply sustained on vegetable pio- 
duce, such as bread, oatmeal, iDeasemeal, &c. The 
cost of animal food is two or three times as great 
in the case of milk, cheese, and butter, and about 
twelve times as much in the case of beef, veal, 
ham, &c. According to Frankland, if an aveiage 
man were to confine himself to one article of diet 
he would require, to support life fiom day to day, 
5-068 lb. of potatoes ; 1-156 lb. of Cheshire cheese; 
1*335 lb. of peasemeal; 1*341 lb of ground rice; 
2*345 lb. of bread ; 3*532 lb. of lean beef ; 4*300 lb. 
of lean veal; 6*369 lb. of whiting; 8*745 lb. of 
white of egg; 2*209 Ih. of hard-boiled egg ; 9*865 lb. 
of carrots; 12-020 lb. of cabbage; *693 lb. of butter; 
*555 lb. of beef fat ; 6| bottles of stout. It is not, 
of course, supposed that healthy existence can be 
maintained on one or two food-stuffs alone; the 
diet should be varied as well as plentiful, and in 
order to be economical it must be drawn largely 
from the vegetable world. 

The various countries of the world differ veiy 
widely in regard to their power of producing within 
tlieir own borders food and to spare for all their 
inhabitants. The United States is the most con- 
spicuous example of a country which raises in 
superabundance the essential food-stuffs required 
by its own people, and has of many kinds a large 
surplus avauable for export. Few European coun- 
tries save Russia are self-sufficing in this way. 
Great Britain is the most notable example of a 
counti-y which is very largely dependent on foreign 
countries for the food of its people, and to an ever- 
increasing extent. The meat- supplies (including 
animals) come from the United States, Argentina, 
Denmark, New Zealand, and Canada ; butter from 
Denmark, France, Russia, and Canada ; sugar from 
Germany, France, and British West Indies ; cheese 
from Canada, United States, and Holland ; eggs 
from Russia, Denmai k, and (Germany. 

However great he the advantage to Great Britain 
in having access thus freely to the best markets of 
the world, there is one aspect of the conse- 
quent dej)endence upon foreign countries which has 
caused misgivings. Wliat could a counti-y depend- 
ent for such a large proportion of its food-suj^plies 
on foreign countries do in time of a war with a 
great state, even if it were not one of those on 
which it was diiectly dependent? This problem 
was referred to a Royal Commission which was ap- 
pointed in 1903 and reported in 1905. The Great 
War of 1914-18 led to a practical woildng out of 
part of the question, notwithstanding the failure 
of the submarine to stop importation. Within the 
country, government control of distribution was 
resorted to, while the food-hoarder and the profiteer 
sprang to notoriety. 

By botanists the word food is commonly applied 
not to the substances taken into the plant^ody, 
but to those which the plant itself elaborates from 
them. A green plant obtains water and dissolved 
salts from the soil, and carbon dioxide from the air. 
From these it forms carbohydrates, proteins, &c., 
on which it feeds. Parasites and saprophytes, of 
course, get their food ready-made. 

See AbuiiTbeation, Diet, Digestion, Cookery, In- 
fants (Feeding of), Parasitic ANniAis, Vege- 
tarianism, and the books there cited; also Alcohol, 
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Beer, Bread, Chocolate, Cocoa, Coffee, Pefserved 
Provisions, Yitaiviins, Wine, &c For plants, see 
Physiology (Vegetable), Chlorophyll, Root, Sapro- 
phytic Plants, Parasitic Plants, Fdngi, Bacteria, 
Symbiosis, Nitrification, Nitrogen-fixation, &c. 

Fools, or Jesters, persons who weie kept in 
the households of piinces and lesser dignitaries 
to furnish amusement hy their real or affected 
folly. Wace has lelt a curious account of the 
preservation of William the Conq[ueror 's life by 
Iiis fool Goles. Other fools whose names have 
descended are the Hitard of Edmund Ironside, the 
Will Somers of Henry VIII., Aichie Armstrong, 
who lost his office for jests which the petty -minded 
Laud could not endure; and in France Caillet 
and Triboulet in the time of Fiancis I., and 
Chicot in the reign of Henry III. Triboulet 
figuies in Rabelais, and is the hero of Hugo^s 
Le roi s' amuse and of Verdi’s Migoletto, The 
last private person to keep a fool in England was 
Lord Suffolk, whose jester, Dicky Pierce, was 
buried at Berkeley in 1728. Jamie Fleeman 
(1713-78), the Laird of Udny’s fool, is yet remem- 
bered in Buchan. 

In the East the office of jester existed in the 8th 
centuiy, and probably much earlier in India. The 
famous Khalil Haroun al-Raschid had a jester named 
Bahaliil, some of whose sayings and doings have 
been preserved by Arabian writers. He appears 
to have possessed vivacity, wit, and observation, 
which were, however, often concealed under a mask 
of simplicity, and he was permitted to take great 
liberties with the khalif’s courtiers. ‘ I wish,’ said 
Haroun to him one day, ‘ I wish you would procure 
me a list of all the fools in Bagdad. ’ * That would 
be difficult, 0 Commander of the Faithful,’ replied 
the jester ; ‘ but if you desire to know the wise 
men, the catalogue may soon be completed.’ This 
found its way — mutatis mutandis — into English 
jest-books in the 16th century. One day Bahaliil 
was discovered seated on the khalif’s throne, for 
which Haroun awarded him a whipping ; then said 
the jester, ‘ 0 Commander of the Faithful, I sat in 
this seat only half-an-hour and have been whipped 
for doing so; what do you deserve who sit m it 
every day ? ’ 

a' collection of Ramakistnan’s jests in the Tamil 
language was translated into English and Telugu 
by Narrain Sawmy, and published at Madras in 
1839, and not a few of them are almost identical with 
tales ascribed to European court jesters, such as 
our English Scogin and the Italian Gonella. This 
almost unknown little book explains how he was 
endowed with so much wit that he became the 
greatest jester in the world, and by the exercise of 
this wit at the court of a raja, was able to main- 
tain himself and family. Like the European court 
jesters, Ramakistnan’s too ready wit rreq[uently 
roused his royal master’s wrath ; but though some- 
times condemned to death he always evaded it, 
and was again and again received with favour 
through his irresistible drollery. His jests, how- 
ever, have none of the coarseness which is the chief 
characteristic of his western brethren ; for example, 
in his counterpart to the well-known jest of Scogin, 
when the king commanded him never to show his 
face in the royal presence again, he saves propriety 
and carries out his jest by entering with a large 

ot over his head and down to Ms shoulders. The 

hakespearian stage fool has been traced to the Vice 
of the mystery and morality plays. See Douce, 
Illustrations of Shake^eare (1807);* Dr Doran, 
History of Court Fools (1858) ; Lionel Johnson in 
Noctes Skakespermnoe (1887); H. Bradley in A 
Book of Homage to Shahe^eme (1916); 0. M. 
Busby, Studies in the Development of the Fool in 
Elizabethan Drama (1923). For April Fools, 
see April. 


Fools, Feast of. The Romans kept the 
festival of Saturn, in December, as a time of 
general license and revelry. During the biief 
season of the Saturnalia (q.v.) the slave reclined 
on his master’s seat at table, the master waited 
upon his slave, and society for the moment seemed 
to be turned upside dowm. The grotesque mas- 
queiade survived the pagan creed wliicli gave it 
biitli, and not only kept its place among the 
Christians, but, m the face of solemn anathemas 
from fathers and councils, found its way into the 
ceremonial of the Christian church. It was called, 
at different times and places, by many different 
names, but latterly came to be best knowm as 
the Feast of Fools {Feshm Fatuoiian, Festum 
StuHorum). The rites piactised vaiied greatly, 
but were everywhere marked by the same spirit 
of broad, boisterous drollery, and coarse but not 
ill-natured caricature. The donkey played such a 
frequent part in it that the pageant was often 
called the Feast of Asses {Festimi Asmoruon ). In 
some places the ass of Balaam was figured; in 
others, the ass which stood beside the manger in 
which the infant Saviour was laid ; elsewheie, the 
ass on which the Virgin and Child fled to Egypt, 
or the ass on which Jesus lode into Jerusalem. In 
every instance there was more or less attempt at 
dramatic representation, the theatre being generally 
the chief church of the place, and the words and 
action of the drama being often ordered by its book 
of ceremonies. Several rituals of this sort are still 
preserved : that which was in use at Beauvais, in 
France, has a rubric oi dering the piiest when he 
dismisses the congregation to bray three times, and 
ordering the people to bray three times in answer. 
As the ass was led towards the altar he was greeted 
with a hjTun. Where the ass did not come uiion 
the stage the chief point of the farce lay in the 
election of a mock pope, x^atriarch, cardinal, arch- 
bishop, bishop, or aibbot. These mimic dignitaries 
took such titles as ‘Pope of Fools,’ ‘ Archlushop 
of Dolts,’ ‘Caulinal of Numskulls,’ ‘Boy Bishop’ 
(q.v.), ‘Patriarch of Sots,’ ‘Abbot of iJnreason,’ 
and the like. On the day of their election they 
often took possession of the churches, and even 
occasionally travestied the performance of the 
church’s highest office, the mass, in the church’s 
holiest place, the altar. In some convents the 
nuns disguised themselves in men’s clothes, chanted 
mock services, and elected a ‘ little abbess,’ who 
[ for that day took the place of the real abbess. 

I The Feast of Fools maintained itself in many 
I i>laces till the Refoimation in the 16th century. 

^ At Antibes, in the south of France, it sunived till 
I the year 1644, when we have it described by an 
eye-witness in a letter to the philosopher Gassendi, 
The scene was, as usual, a church ; and the actors, 
dressing themselves in priests’ robes turned inside 
out, read prayers from books turned ux>side down, 
through spectacles of orange-peel, using coal or 
flour for incense, amid a babblement of confused 
cries, and the mimic bellowings of cattle, and 
grunting of pigs. See Tilliot, M ^moires potir ser-vir 
d VEistoire de la Fite des Foxis (Lausanne, 1741), 
and Schneegans in Muller's Zeitschrift fiir Deutsche 
\ KuUurgescMchte (1858). 

FooFs Parsley {MtMisa Cynapium)^ an um- 
belliferous plant, common as a weed in gardens 
and fields in Britain, and in most parts of Europe, 
somewhat resembling parsley in its foliage and 
genexal appearance, so that serious accidents have 
occurred from its being mistaken for that herb ; 
for it is a poisonous plant, somewhat resembling 
hemlock in its properties. With the curled variety 
of parsley it cannot easily be confounded ; the leaves 
are smaller and glossy, and have a disagreeable 
garlic-like odour when rubbed. The growth is 
annual, but at first more rapid than that of true 
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par&ley. When in flower it is leadily known from 
every other plant in British gardens by its umbels 

wanting general in- 
volucres, but having 
upon the secondary 
umbels partial in- 
volucels *of three 
slender leaves hang- 
ing down on one 
side. 

Foot* In man 

the bones of the foot 
are twenty-six in 
number, and are 
arranged in three 
natuial groups — ^viz. 
the tarsal bones, 
which are the hind- 
ermost ; the meta- 
tarsal bones, which 
occupy the middle 
poition ; and the 
phalanges of the toes 
anteiiorly. The tar- 
sal bones, seven in 
number, are short 
and somewhat cubi- 
cal, and form the 
heel and the hinder 
part of the instep. 
The uppermost (see 
fig. 1 ) is called the 
cistragalus, from its 



Fool’s Parsley 
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supposed resemblance to the dice used by the 
Romans. Above, it articulates with the two bones 
of the leg, the Uhia and fibula^ and through these 
bones the whole weight of the body is thrown 
upon the two astragali. Below, it is connected 
with and rests upon the os calcis^ or heel-bone, 
which is the largest bone of the foot. Immediately 
in front of the astragalus, and supporting it in 
this direction, is the scaphoid or boat-like bone. 



Fig. 1. — Bones of the Foot and Ankle : 
fl, tibia; fibula, c, astragalus, d, os calcis, or heel-bone; 
scaphoid tmne, /, p, the internal, middle, and extern; 
cnneiiorm bones ; i, cuboid bone. 


In front of the scaphoid bone are the three cunei- 
<>r wedge-shaped bones ; and on the outer 
Bide of the cuneiform bones, and in front of the 
os calcis, IS the cuboid hone. W^e see from fig. 1 
the front row of tarsal bones is conmosea of 
three cuneiform bones on the inner sidfe of the 


foot, and of the cuboid bone externally. There are 
five metatarsal bones passing forward, one for each 
toe. Each cuneiform hone is connected -w ith one, 
and the cuboid bone with two, of these metatarsal 
hones. Behind, they are close together, hut as 
they run forward they diverge slightly from one 
another, and their anterior ends rest upon the 
ground and form the halls of the toes. They con- 
stitute the forepart of the instep. The remaining 
hones are those of the toes, and are named the 
phalanges^ each toe having three of these bones, 
excepting the great toe, which has only two. (A 
similar law holds for the hones of the hand, each 
finger having three phalanges, but the thumb only 
two.) 

The instep is composed of the seven tarsal and 
the five metatarsal bones, which are so aiianged 
and connected (see fig. 2) as to form the plantar 
arch from the extremity of the heel-bone to the 
halls of the toes. The astragalus forins the summit 
or keystone of this arch, and transmits the weight 
which it receives back to the heel, and forward to 
the halls of the toes. 

The bones where they articulate with one another 
are covered with a tolerably thick layer of smooth 
cartilage, and by this means, together with the 
very slight movements of which eacli bone is 



Section tbrougb the lower end of the tibia a, and through the 
astragalus 6, the heel-bone c, the scaphoid bone df, the 
internal cuneiform bone e, and the bones of the great toe/. 


capable, a degree of elasticity is given to the foot, 
and consequently to the step, which would he alto- 
gether wanting if the plantar arch Avere composed 
of one single mass of Done. This elasticity rs far 
greater in the anterior pillar of the arch, which is 
composed of five comparatively long hones sloping 
gradually to the ground, than in the posterior pillar, 
which is short, narrow, and composed of a single 
hone, which descends almost vertically from the 
ankle to the ground. Hence, in jumping from a 
height, we always endeavour to alight upon the 
balls of the toes, and thus break the shock which 
we should feel if by accident we descended upon 
the heels. 

The hones of the foot are held together by short 
ligamentous bands of great strength. These are 
attached to the non-articular surfaces of the bones, 
and are arranged mostly on their plantar and 
dmsal—\.%. upper — surfaces, while others are situ- 
ated hetAveen hones, and are hence named inter- 
osseous. So resistant are these ligaments that it 
is almost impossible to dislocate the bones which 
they hold together. 

The spot over which the infeiior calcaneo- 
scaphoid ligament extends is the weakest in the 
foot, the astragalus being there unsuppoi-ted by any 
hones; additional support is, hoAvever, aiforded 
where it is more required by the tendon of a strong 
muscle, the posterior tiHal (fig. 3, B), which passes 
from the hack of the tibia (the chief hone of the 
leg) round the inner ankle, to be inserted into the 
lower part of the inner surface of the scaphoid 
hone. It not unfrequently happens that the astra- 
galus, being either insufficiently supported, or from 
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its being ovei weighted, descends slightly below its 
proper level, causing a lowering of the aich and a 
flattening of the sole of the foot. The defect when 
slight is known as * weak ankle ; ’ when more 
decided it is teimed ‘flat-foot,*’ and in extreme 
cases the bone may descend to such an extent as 
even to lendei the inner side of the foot convex 
when it naturally should be concave. 

In the movements of the foot upon the leg we 
see a stiiking combination of vaiiety of movement 
with general secuiity. This combination is eflected 
by the haimonious action of three joints, each of 
which acts in a direction difleient fiom the otheis. 
The fiist of these joints is the ankle-joint, which is 
foimed by the bones of the leg — the tibia and flbula 
— above, and the astragalus below. At this joint 
the movements of flexion — i.e. appioximation of 
the toes to the knee, and exteimon — ^i.e. pointing 
the toes to the giound, take place. The second 
joint is between the astragalus and the heel-lione, 
and it peimits the foot to be i oiled inwards oi 
outwards; while the thiid joint is between the 
first and second low of tarsal bones — viz. between 
the astiagalus and os calcis behind, and the 
scaphoid and cuboid bones in front — and allows 
the degiee of curvature of the plantar arch to be 
increased or diminished within certain limits. The 
following is the order in which the movements of 
these thiee joints occur : the raising of the keel (by 
the first joint) is accompanied by a rolling of the 
foot 4/iwards (by the second joint), and by an 
increased flexure oi the plantar arch (by the third 
joint) ; and the raising of the toes is accompanied 
by a rolling of the foot oi/iwards, and a straighten- 
inq of the sole. 

The joints, however, merely allow of movements ; 
they do not efiect them ; this is the special function 

of the muscles ; and 
each of the three 
\ movements we have 
indicated is effected 
by special ^'oups of 
muscles. The prin- 
cipal of these mus- 
cles are shown dia- 
gr araatically in figs. 
3 and 4, represent- 
ing the inner and 
outer sides respec- 
tively. The first 
series of move- 
ments is mainly 
effected by three 
muscles : viz. ( 1 ) 
muscles of the calf 
(fig. 3, A), attached 
above to the bones 
of the thigh and leg, 
and below by the 
Tendo Achtlhs to 
the heel-bone; (2) 
the posterior Uhtal 
(fig. 3, B), attached above to the tibia, and below 
by its tendon to the scaphoid bone; and (3) the 
short fihular (fig. 4, C), attached above to the 
fibula, and below by its tendon to the outer meta- 
tarsal bone. The calf-muscles, whose tendon is 
inserted into the heel-bone, are large and very 
powerful, for in raising the heel they have to raise 
the weight of the body. The other two muscles, 
the posterior tibial and the short fibular, turn round 
the inner and the outer ankle respectively, and 
are inserted into the inner and the outer edges of 
the instep; the former being attached to the 
scaphoid, and the latter to the outer metatarsal 
bokxe They not only assist in raising the ankle, but 

support it laterally. The muscle whose tendon is 
on the inner side of the foot (the posterior tibial) 





Fig. 3. 

A, the gastrocnemius and soleus 
muscles, forming the muscles of the 
calf ; a, the Tendo Achillis ; B, the 
posterior tibial muscle t, its ten- 
don; D, the inner ankle; F, the 
anterior tibial muscle, attached 
above to the front of the tibia, 
below to the internal cuneiform 
bone; k, the flexor tendon of the 
great toe. 



i q i 
Fig. 4. 

E, lower end ot hbula, forming the 
outei ankle; C, the short fibular 
muscle, attached above to the 
fibula, and below by its tendon, c, 
to the outer metatarsal bone; I, 
the long fibular muscle, its tendon, 
i, running behind the outei ankle 
and under the instep to the meta- 
tarsal bone of the great toe . G, 
the antenor or third fibular muscle, 
attached above to the hbula and 
below by its tendon, g, to the outer 
metatarsal bone; h, the extensor 
tendons of the toes 


eflects the two movements which are associated 
witli the laising of the heel-bone — viz. the turning 
of the foot inwaids and the increased flexure of the 
arch. 

The second series of movements — ^the raising of 
the toes, the turning of the foot outwards, and the 
stiaightening of tlie 
sole — aie effected by ( 
two muscles, the 1 
anterior tCoial (fig. \ ^ 

3, F) and the third \ 
fihular (fig.. 4, G), \ 
whose tendons pass, \ 
one in front of the 
inner ankle, and the 
other in fiont of the 
outer ankle, to the 
eoirespomliiig edges 
of the instep, and 
aie inserted into the 
internal cuneitoim 
and the outer meta- 
tarsal bones. These 
muscles are diiect 
flexois of the taisus 
upon the leg ; the 
foimer raising the 
inner, and the latter 
the outer bolder of 
the foot. 

Another point in 
the anatomy of the 
foot that leq^uires 
notice is the mode 
of union of the meta- 
tarsal with the tarsal bones. In these joints in the 
fourth and fifth toes a slight revolving motion can 
take place, liich probably enables the outer meta- 
tarsals to adapt tnemselves to inequalities of the 
ground, and to equalise the distribution of the 
weight which is thrown upon the foot ; while, in 
the corresponding joints of the three innei toes, 
scarcely any motion can occur — a provision by 
which additional 
strength is given 
to the innei side 
of the foot, upon 
which the weight 
of the body most 
directly falls. 

The skill of the 
sole is very tough 
and strong ; and 
intervening be- 
tween it and the 
bones and the 
stiong fascia of 
the sole of the 
foot is a thick 
pad of fat, which 
acts the pait of 
an air or water 
cushion in de- 
fending the ad- 
jacent parts from 
injurious pressure, and in deadening the jars and 
shocks that would otherwise be felt in leaping, &:c. 

A few remaiks on the subject of shoes may here 
be added. The shape of the sole of the natural foot 
is shown in fig. 5, while the shape after the pro- 
longed use of a badly-made shoe is given in fig. 6. 
In the foot in its normal state the great toe is 
seen to be free from the others, and the line of its 
axis prolonged backwards passes thi‘ough the centre 
of the heel; while in the foot distorted by the 
use of the shoe the line of the great toe is quite 
altered, and the toes generally — ^not being able 
to find room side by side — overlap each other 



Fig. 5. 


Fig. 6. 
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and lose their separate and individual actions; 
corns, bunions, and ingrowing toe-nails being the 
natural consequence of this maltreatment. Meyer 
of Zurich drew attention to the bad 
treatment which the foot receives 
from ordinary shoemakers, and 
pointed out that the gieat toe 
should be allowed to have its nor- 
mal position, and this can he done 
by making the inner edge of the 
sole incline mwards, instead of out- 
wards, from the balls of the toes. 
The accompanying figure (7) gives 
the outline of a shoe designed under 
Meyer’s superintendence, and shows 
the difference between it and the 
usual shape; the latter being in- 
dicated by the dotted outline. High 
heel-pieces tend to make the step 
less steady and secure, to break 
down the arch of the foot, to shorten 
it, and to impair the action of the 
calf-muscles. A high heel-piece, 
moreover, places the forepart of the 
Fig. 7. foot at a lower level than the heel ; 
Shoe designed weight is thus thrown too much 
by Dr Meyer, in the direction of the toes, and 
the dotted they are thrust forward and 
outline be- cramped against the upper leather 
ing the usual of the shoe. 

shape. If ^ve compare the human foot 

with the feet of other mammals 
we find that it presents certain peculiaiities, 
all of which have reference to man^s erect pos- 
ture. The chief peculiaiities are (1) the greater 
relative size of the tarsal bones as compared 
with the other bones of the foot, and the more 
perfect formation of the plantar arch, which 
IS higher and stronger than in any of the lower 
animals. Strength and elasticity are thus com- 
bined in the human foot in the highest degree. 
(2) The great toe is remaikahle in man for its size 
and strength, and for the firm manner in which its 
metatarsal bone is joined to the other hones so as 
to render it the main support to the foot. (3) If 
we compare the human foot with 
that of the gorilla (fig. 8) or any 
other Anthropoid Ape (q.v.) we 
see that the toes are short and 
small in man in relation to the 
other parts of the foot, while in 
the gorilla the toes form the greater 
part of the foot. Indeed, a refer- 
ence to fig. 8 shows that the organ 
in question is rather a hand than a 
foot^ and hence the term guadru- 
manous as applied to this class of 
animals. There is scarcely any 
plantar arch, and the weight of 
the body heais chiefly on the outer 
edge of the foot; the digits are 
Fig. 8. long and strong, and the inner one 
Foot ot G-orilla. diverges so as to form a thumb 
rather than a great toe. 

It remains to notice some of the most marked 
varieties^ of form which the bones of the foot 
present in mammals. In the following group of 
figures the same letters are attached to the same 
bones. Thus, a marks the astragalus; cl, the 
calcanenm or heel-hone (the posterior projection 
of which ioxios the hock of the horse); s, the 
scaphoid; h, the cuboid; ce, the ecto- or outer, 
cm, the meso- or middle, d, the ento- or internal 
cuneiform. Now, as a general rule in all mam- 
malia, the *ecto-cuneiform supports the third or 
middle of the five toes when they are aJl present, 
the mesQ-cuneifoim the second, and the cnboid 
:fche fourth and fifth. Bearing m taind this law, 




we see that the large hone in the horse, known 
as the cannon-bone, which is articulated to the 
ecto-cuneiform, ce, is 
the metatarsal of the 
third toe, to which 
are articulated the 
three phalanges of 
that toe, the last 
phalanx, 3, being ex- 
panded to form the 
hoof. The small bone 
popularly known as 
the splint-bone (not 
shown in the figure), 
and articulated to 
the meso-cuneiform, is 
the rudimentary or 
stunted metatarsal of 
the second toe, 2 ; and 
the outer splint-bone, 
articulated to the cu- 
boid, IS the rudiment- 
ary metatarsal of the ^ 

fourth toe, 4 ; so that Fig. 9.— Horse. Fig. 10.— Ox. 
in the horse we have 

only one toe, the third, sufficiently developed to 
reach the ground, with mere traces of a second 
and fourth toe on either side. In the foot of the 
ox the cuboid, b, is relatively larger than in the 
hoi’se, and is equal in size to the ecto-cuneiform, 
ee. The cannon-bone articulates with both these 
tarsal bones, and hence answers to the metatarsal 


’ 1 ; 


hones of both the third and fonrtli digits; it is 
accordingly found to consist of two distinct bones 
in the foetus; and in the adult it is divided 
internally into two cavities, and its original sepaia- 
tion is marked out by an external elongated iidge. 



Fig. 11. Fig. 12. Fig. 13. 

Ehinoceros. Hippopotamus. Elcjihant. 


At the lower end are tAVO distinct joints for the 
phalanges of the third and fourth toes. While 
in the horse we had the rudiments of the u^&r 
parts of two toes (the second and fourth), in 
the ox we have the rudiments of the lower 
parts or phalanges of two toes (the second and 
fifth), forming the ‘spurious hoofs,’ and marked 
2 and 5 in the figure. In the rhinoceros there 
is one principal toe (the third), as in the horse, 
with the second and fourth toes in a less de- 
veloped state; while in the hippopotamus there 
are two principal toes (the third and fourth), 
as in the ox, with the second and fifth toes 
not fully developed. In the elephant there is a 
fifth digit added, answering to onr great toe, and 
articulating with an ento-cuneiform bone, so that 
in the foot of this animal we have all the bones 
occurring in the human foot. Owen concludes 
from these and similar observations that the 
course of the simplification of the five-toed foot 
is, first, a diminution and removal of the inner- 
most toe; next, of the outermost; then, of the 
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second ; and lastly, of the fourth ; the third or 
middle toe being the most constant and (in the 
lower animals) the most important of the five. 

Foot, the most common unit of lineal measure 
all over the world, was taken originally from the 
length of the human foot. The three foot-measures 
that occur most frequently are the Paris foot or 
pted de roi^ the (Geiman) Rhenish foot, and the 
English. Compared with the French m^tre ( = 
3 *5^8090 English feet) they stand thus : 


M^tre. 

Englisli foot = 0*30479 

Pans It = 0 32484 

Bhemsh ir = 0*31385 


English Inches. 

Paris foot = 12*78912 
Rhenish u = 12 35652 


In lound numbers, 46 Paris feet = 49 English feet, 
34 Rhen. or Ger. feet = 35 English, and 57 Paris 
feet — 59 Rhenish. The Russian foot is almost 
exactly equal to the English. Many local feet are 
only about 10 inches. The foot has almost uni- 
formly been divided into 12 inches, and the inch 
into 12 lines (often, however, into tenths). The 
French pied ustiel is the third pait of the inetie 
(see Yard, Metre). In Music a foot is the 
short figuie with one accent, and in Metre a group- 
ing of syllables long and short, stiessed and un- 
stressed (dactyl, iambus, &c, ). 

Foot-and-Mouth Disease. See Murrain. 


Football. Probably no game has ever been 
able to count upon so much popularity and so 
many opponents at one and the same time as 
the gieat English winter^ pastime of football. 
When it was fiist played it is impossible to say, 
but in one form or another the game has existed 
for ver;^ many centuries, in spite of an amount of 
opposition that would have completely extinguished 
a less attractive form of exercise. As in the case 
of ^ cricket, and indeed many other ball games, 
opinions are divided as to whether football sprung 
up on English soil or was an importation. The 
Greeks had a game to a certain extent resembling 
football, wMcH was played with the kind of ban 
known as harpaston^ and one set of players had to 
force the bail into that portion of the ground 
guarded by a rival team in any way they chose. 
Amongst the Romans, too, there was a game 
played with a large inflated ball, the follis ; and, 
though it is evident this was only struck with the 
hand, yet the ball used was undoubtedly similar 
to the football of later years. No trace of the 
game as at present understood has, however, been 
discovered beyond the limits of Britain, where 
it has flourished for centuries. That football in 
its early days was played with a boisterous vigour 
which very closely approached brutality, and often 
led to breaches of the peace, ample pi oof is adduced 
by the numerous attempts made to prohibit it. As 
early as 1314 a proclamation was issued by Edward 
II. forbidding the hustling over large balls {ragaries 
de groses peiotes), which it is to be presumed had 
reference to football. In 1349 the game, designated 
in the statute by its present name, was objected 
to by Edward III. ; and similar measures were 
adopted with a view to its suppression by Henry 
IV. ( 1401 ) and Henry VIIL ; while during 
the reign of Elizabeth the game was forbidden 
upon pain of imprisonment. Despite these pro- 
hibitive measures and much hostile criticism, foot- 
ball continued to be regularly pursued by the 
people at large until the middle of the 17th cen- 
tury, when it began to decline in popularity, the 
change being due possibly to the influence of 
Puritanism. It was not, however, allowed to die 
out altogether, and after being kept alive by the 
younger generation it ultimate^ became a regular 
itemm the public school cuniculum. This name 
was fanned by the atiiletic revival of the 19th 
century, and befoie the century ended it was an 


open question whether the votaries of football did 
not outnumber those of cricket. 

The description of game played in the early ages 
was like that of the piesent day in that it con- 
sisted in forcing the ball thiough goals which were 
then defined by objects dependent upon the spot 
where the game was decided. The ball at the start 
was placed as now midway between the two goals, 
and each side, consisting of any number of players, 
endeavoured to gain the upper hand by any device 
or strategy. The game was played either in the 
street, on a field, or ‘across country,’ when in some 
instances the goals were several miles apart. 
Shrove Tuesday was the great football day. Until 
1540 a game took place annually on this day on 
the Roodee, at Chester, and in some parts of Eng- 
land a game similar in cliaractei is still indulged in. 
The ball was kicked or throvTi at the discretion 
of the player, and in the struggle to gain or 
retain possession of the ball there was some ex- 
ceedingly rough work. A description of such a 
contest played as recently" as 1888 was given in The 
Field of March 3 of that year. Joseph Strutt, writ- 
ing in 1801, describes the game of that time, and by 
its close affinity it is evident that this was the proto- 
type of the old hacking and tripping game, an early 
development of Rugby Union football. 

Football at the public schools was and is still 
of very varied chaiacter, the rules of the game 
having, as an admirable authority has suggested, 
been probably drawn up to suit the capacity of the 
playground. Where the ground, as at Rugby 
School, took the form of a large meadow, there 
running with the ball, the consequent tackling or 
collaring, and the rough tactics adopted in the 
primitive game could be indulged in \^ithout fear 
of serious danger ; but not so in the circumscribed 
and more general kind of playground, with, in 
many cases, its flagged pavement. Heie it was 
necessary that the rougher element should be 
elimmated; and hence arose the game in which 
kicking the ball was alone permissible, to be subse- 
quently known by the name of Association foot- 
ball. 

About the middle of the 19tli century clubs 
began to be formed by old public school boys. 
The Sheffield and Hallam clubs, playing the 
‘diibbling’ or non-handling game, were started 
in 1857 ; a year later the celebrated Blackheath 
Club was formed for the purpose of promoting the 
‘carrying’ game ; and in 1858 came the institution 
of the famous Richmond Club. Others of course 
followed, and in 1863 a praiseworthy attempt was 
made to determine upon one code of rules to govern 
all players. This attempt failed, but a body, to be 
ever afterwards known as the Football Association, 
was in the same year formed by the ‘ dribbling ’ 
clubs, who were numerically stronger than the 
followers of Rugby. The latter section was con- 
tent to remain without organisation untfi 1871, 
when the Rugby Football Union sprang into exist- 
ence. Under the management of the societies 
named, the game has improved and grown in mar- 
vellous manner, until it stands unrivalled in Great 
Britain as a winter pastime. International and 
all other kinds of matcnes are played, and so extra- 
ordinary is the popularity of football thar on 
several occasions over 100,000 people have been 
known to attend a single match, while some of 
the many clubs organised as limited liability com- 
panies have declared fair dividends. These com- 
j^nies run teams of paid players, who throughout 
the season take part in Football League (formed 
in 188S) and Rugby League (formed in 1901) com- 
petitions respectively, the first-mentioned playing 
according to Association i ules, and the latter under 
the code adopted by the Northern Rugby Football 
Union (started in 1895). Othex* matches are, of 
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course, played by these professional teams, includ- 
ing international games, exce^ those arianged by 
the Rugby Union and by the Football Association 
for amateurs. 

The diagram will give some idea of the field of 
play. 

In Rugby Union football the area for play is 
usually no yards by 75 yards ; each goal is com- 
posed of two upright posts exceeding 11 feet in 
height from the ground, and placed 18 feet 6 inches 
apait, with a cross-bar 10 feet from the ground. 
For a match the opposing sides number fifteen 
each, and are generally disposed as follows : one 
full back, four three-quarter backs, two half- 
backs, and eight forwards. The arrangement of 

the side is, however, 
, I entirely in the hands 

c 0 J. of the captain, who 

B ;b may deem it expe- 

dient to draw from 
A .t-a forwards for 

T T additional strength 

A-t -1-A behind the scrum- 

; ‘ mage. The'dimen- 

bI . b sions of the ball are : 


- ‘c“"^ length, 11 to 11 J 

: ' inches ; length cir- 

* . , A -D-o IT cuniference, 30 to 31 

AA,goal-poA; BB goal-lines; cir- 

CC, touch-lines. x ’ oei x 

In the Rugby Union game the four So 
corners outside the lines marking iiicnes. nrom 

the field of play are known as these it will be 
touch in goal gathered > that the 

ball, weighing from 
13 to 14^ oz., is oval in shape. It must be hand- 
sewn, with not less than eight stitches to the inch. 
It is the object of each side to obtain as many tries 
or goals as possible. At the present time matches 
under the Rugby Union code are decided by points : 
a try equals three points; a goal from a try (in 
which case the try does not count), five points ; a 
dropped goal (except from a mark or a penalty 
kick ), four points ; a goal from a mark or 
penalty kick, three points. A try is gained 
when a player touches the ball down in his 
opponents^ in-goal. This is accomplished by a 
player, when not offside, dodging his opponents 
and crossing the goal-line at any spot. A player 
is put offside if he enters a scrummage from his 
opponents’ side, or, being in a scrummage, gets in 
front of the ball, or when the ball has been kicked, 
touched, or is being run with by any of his own 
side behind him — i.e. between himself and Ms own 


goal-line. A side having so touched the ball down, 
one of the players of the same side must bring it 
up to the goal-line in a straight line from the spot 
where it was touched down, and thence walk out 
with it in a line parallel to the touch-lines such 
distance as is thought proper, and there place it 
for another of the side to kick. Should the hall 


be kicked directly over the cross-bar (not over 
either post) it is a goal. A goal may, however, 
be obtained by a drop-kick (made by letting the 
ball fall from the hands and kicking it the very 
instant it rises) at anytime during the game; or 
from a place-kick (made by kicking the ball 
after it has been placed in a nick made in the 
ground for the purpose of keeping^ it at rest) or a 
drop taken as a free kick for a fair catch (a catch 
made direct from a kick, throw forward, or a 
knock on by one of the opposite side), or as an 
award for a penalty. 

For Association football the most popular dimen- 
sions of ground are 120 yards by 80, and for cup- 
tie matches, which are exceedingly numerous, the 
field of play must not he less than 110 yards by 
70. The goal-posts are placed eight yards apart, 
with a bar across eight feet from the ground. 


In this game only goals count, and to obtain a 
goal the ball (27 to 28 inches in circumference, 
and weighing 13 to 15 oz.) must be passed between 
the goal-posfcs under the bar player is per- 

mitted to cany, knock on (strike or propel the 
ball with hand or arm), or handle (play the ball 
with hand or arm) the ball under any pretence 
whatever, except in the case of the goal-keepei, 
who, within his own penalty area, may use his 
hands in defence of his goal, either by knocking 
on or throwing, but not ‘ carrying, ’ the ball. A goal 
may be scored from a free kick awarded as a 
penalty for flipping, kicking, striking, or jumping 
at a player, handling the ball, holding or pushing 
an opponent, oi charging from behind, but not 
from any other free kick. Matches are played 
between sides numbering eleven each, the players 
being generally disposed as follows : a goal -keeper, 
two backs, thiee half-backs, and five forwards. 
As at Rugby Union, the greatest factor towards 
success is the woiking together of the whole 
team. 

In many parts of the world besides Great Biitain 
football has of recent years spread in a lemai li- 
able way. In both France and Germany it has 
grown lapidly in popularity, but it has perhaps 
taken the strongest hold in Australia, New Zea- 
land, South Africa, and Canada. Two games aie 
played in Australasia, the one being strictly accord- 
ing to the English Rugby Union code, the othei a 
combination of the two styles so well known in 
Great Britain. In the so-called * Australian ’ game, 
which is played throughout Victoria, and to a small 
extent in some other states, the hall has to he 
bounded by the player while running and in this 
particular the game differs from both Rugby Union 
and Association. New South Wales, Queensland, 
and New Zealand favour the Rugby Union game, 
into which they” have of late years inti od need 
minor modifications ; but both games are exceed- 
ingly popular Avith the public, who muster in their 
thousands at the more important matches. Com- 
paratively little Rugby Union is played eitliei in 
Canada or the United States, but in both conn- 
tiies the Association game flourishes. Until the last 
quarter of the 19th century football was less known 
in the United States; but, under the New Yoik 
and Paterson clubs, the game grew rapidly, and 
in Apiil 1884 was formed the American Football 
Association. The game is very popular in the 
colleges and schools, where an elaborated form of 
the English Rugby is played ; the ball is advanced 
by carrying, passing, or kicking, and the playing 
of the ‘team’ is regulated by secret signals. A 
vaiiety of football is very popular with some Indian 
tiibes, as the Wa&lioes of Nevada. Visits to Gieat 
Britain have been paid by teams representing France, 
Germany, Australia, New Zealand, South Afiica, 
Canada, and the United States, and in most cases 
return visits have been made. 

Footey Andeew Hull, American naval officer, 
was born in Ncav Haven, Connecticut, in 1806, 
entered the navy in 1822, and after some service 
against the pirates of the West Indies Avas ap- 
pointed captain in 1849. In 1856 he gallantly 
carried by storm four Chinese foits at Canton, 
from which he had been fired on while iprotectiiig 
Ameiican ]^roperty. On the outbreak of the civil 
war he equipped and organised the Avestern flotilla, 
and in February 1862, with his gunboats, he 
stormed Fort Henry. At Fort Bonelson, in the 
same month, he received a wound which soon 
afterwards compelled him to resign his command ; 
but his services obtained for him the rank of rear- 
admiral and a vote of thanks from congress. He 
died in New York city, 26th June 1863, while on 
his way to take over the command of the fleet off 
Charleston. 
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Foote^ Samuel, English actor and writer of 
comedy, was born at Truio, in Cornwall, in January 
1720. His father at one time sat in parliament for 
Tiverton, and was mayor of Truro; his mother 
inherited a considerable fortune from her brother, 
Sir John Goodere, Bart., who was murdered by 
another brother. Foote left Woi*cester College, 
Oxford, without a degree, and about 1740 entered 
the Temple ; but after wasting his fortune in a 
career oi pleasure he turned to the stage as a 
means of support, and in 1744 made an unsuccessful 
debut as ‘a gentleman’ in ‘Othello.’ In 1747 
he opened^ the Haymarket Theatre — where he "was 
at once director, actor, and dramatic author — ^\vith 
Diversions of the Morning, In this and other 
pieces he introduced well-known living characters, ! 
and by his admirable powers of mimicry succeeded 
in drawing large audiences ; the theatre was closed 
by order of the magistrates, but Foote hit on the 
device of inviting his friends to ‘a cup of tea,’ for 
which tickets were to be obtained at the coflee- 
houses. He ^peared in a great number of parts 
in London, Edinburgh, and Dublin, but would 
seem to have achieved success almost solely in 
his own plays. In 1766 he broke his leg by a 
fall from nis horse, and amputation was found 
necessary. This, however, did not interrupt his j 
career; he even turned the incident to account on ! 
the stage, by composing parts exmessly adapted 
to his own state. He died at Dover on 21st 
October 1777. Of his plays the best are An Auction 
of Pictures, The Minor y The Liar, and The Mayor 
ofGarratty which have been fiequently published. 
Mauy* anecdotes of him, though not infiequently 
borrowed from earlier sources, are given in Cooke’s 
Memoirs of Samuel Foo#e(1805) ; see also Forster’s 
Biographical Essays (3d ed. I860), Joseph Knight 
in the Diet, of Nat Biog., vol. xix. (1889), and a 
Life by P. H. Fitzgerald (1910). 

Foot-guards^ the flower of British infantry, 
ouUnaiily the ganison of the metiopolis, compiise 
the Grenadieis, Coldstream, Scots, Iiish (1902), and 
AVelsh (1915) Guards. See Guards. 

Foot-pound is the unit used to express the 
work done by any form of force. Thus, taking 1 Ib. 
and 1 foot as the units of weight and distance, if 
1 lb. be raised through 1 foot, the work done is 
eq^uivalent to 1 foot-pound ; and generally, if W le- 
present the work done, P the weight in pounds^ and 
li the height in feet, then W (in foot-pounds )=P/i. 
Footprints* See Fossil. 

Foot-rot amongst sheep is of two varieties, the 
commoner and less troublesome often accompanied 
by an inordinate growth of hoof, which towards 
the heel becomes turned in, and at the toe or 
round the rnaigin cracked or torn, and thus 
affords lodgment for sand and dirt. Insufficient 
wejfring of the hoof is the obvious cause, and hence 
the prevalence of foot-rot in soft rich pastures, and 
especially amongst sheep previously accustomed to 
bare, rough, or upland walks, where the hoof is 
naturally worn down by the greater amount of 
walking necessary to procure sustenance. Taken 
in time, when lameness is first apparent, and before 
the hoof is cracked and the foot inflamed, a cure 
rapidly follows the careful paring of the superfluous 
and diseased hoof; indeed, further treatment is 
scarcely necessary unless any of the vascular parts 
have been laid bare, when a little tar may be 
applied as a mild astringent and protection from 
flies. When from inattention or neglect the hoof 
is separated from the sensitive parts beneath, when 
ulceis appear on the sole, or proud-flesh springs up, 
active astringents or mild caustics are necessary. 
The shepherd’s old favourite butter of antimony, 
diluted with an equal quantity of tincture of 
myrrh, is a good remedy when cautiously and 
204 


temperately used. A convenient paste, which in 
inexperienced hands is safer than a fluid caustic, 
may be made with equal weights of flowers of 
sulphur and finely-powdered sulphate of copper, 
rubbed up to the heedful consistency with lara or 
vaseline. Many have great faith in a mixture of 
the salt of copper with gunpowder and lara. 

The second variety is allied to foul in the foot, 
and is contagious. The foot is hot, tender, and 
swollen aioimd and immediately above the coronet. 
Ulcerations may aiise in the interdigital space, and 
the swelling and subsequently the proud-flesh cause 
a spreading of the toes. In the milder cases and 
earlier stages the parts should be well washed with 
a solution of chloride of zinc, and in all cases the 
loose and semi-detached horn carefully lemoved, 
the parts tlioi ouglily cleansed before applying the 
dressing, and in bad cases protected by a bandage. 
When ulceis appear they must be touched with 
lunar caustic or dressed with the paste already 
recommended. Or a foot-bath, 16 feet long and *8 
inches wide at the bottom, with spreading sides to 
allow the slieep to walk through, is used with a 10 
per cent, solution of sulphate of copper, or 1 part of 
sulphuric acid to 10 parts of water; a dry day 
should be chosen, and the sheep put on a bare road 
or causeway until their feet are dry. It should be 
used once a week if necessary. 

Foraminifera* a class of unicellular animals 
or Protozoa, almost always marine in distribution, 
most characteristically provided with limy shells, 
which have formed the chalk of the past and are 
now forming similar deposits in the deep sea. ^ A 
living Foraminifer, often about the size of a pin’s 



Alivmg Foraminifer {Polystomella strigUlata), 


head, consists of a central nucleated mass of proto- 
lasm, of a shell surrounding this, and of long, 
ranched, and interlacing threads of living matter 
streaming outwards, with food-absoibing and loco- 
motor functions. 

Description . — The shell, which is much better 
known than its tenant, is characteristically cal- 
careous, chambered, and covered with minute- 
holes. But it is occasionally chitinous, and often 
arenaceous — i.e. composed of cemented particles 
of sand. At first a simple enough insheatl)ing 
test, and so remaining in many forms, the shell is 
very generally added to, so as to cover successive- 
overflowings of growth. The ways in which fresh 
chambers are formed — in linear series, in spirals, 
and the like — ^produce types of architecture of 
great beauty and variety, as to the building of 
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which we can only conceal our ignorance by calling 
them organic crystallisations. The spirals often 
look like miniature sketches of the shells of 
Nautili, snails, and other molluscs. When parti- 
tions are foimed between successive chambeis 
they leave apertuies thiough which bridges of 
piotoplasm pieserve the vital continuity. On the 



Shells of various Foramrnifera. 


outer surface the outflowing protoplasm may 
reserve for itself one relatively large aperture, or 
a couple, or a few, but most characteristically 
there are numerous minute holes left all over the 
shell. 

The internal protoplasm, so far as observed, is 
homogeneous, except for granules, frequent pig- 
ment, and the essential nucleus or nuclei. On 
the outflowing processes, which are more irregular 
and interlaced than is usual in Radiolarians, 
granules stream outwards and inwards in active 
currents. The pseudopodia effect locomotion, but 
are also very important in entangling the diatoms, 
infusorians, and the like which Foraminifera use 
as food. In the pelagic ForaininifeLa, such as the 
Globigerinids, the peripheral part of the protoplasm 
is abundantly vacuolated, and probably contains a 
fluid l^hter than sea- water. In Hastigerina, one 
of the Globigerinids, there is a zone of much vacuo- 
lated protoplasm outside the shell. On the whole, 
however, the living part of Foraminifera seems to 
have a very uniform structure. Foraminifera mul- 
tiply by fission or by spoi e-formation, and in some 
cases — e.g. PatelUna and Discorhlna — several indi- 
viduals may unite closely befoie foiming spoies. 
Many — e,g. Polystomella~^\\o\\ a lemaikable di- 
morphism, occurring in two distinct forms which 
differ notably in the size of the first chamber of the 
shell and as regards their nuclei. In these dimor- 
phic species a complicated alternation of genera- 
tions occurs. In a few cases — e.g. Microqromia 
socialis — a number of individuals are united to 
form a loose colony, a primitive kind of association 
exhibited by not a few Protozoa. Most modem 
forms are small, below half an inch in diameter, 
and many very much less, down to microscopic 
dimensions. The largest living species [Cyclo- 
clypeus ca/irpmteri) measures sli^tly over 2 inches 
across the shell, and recalls the extinct giant 
Nnmmulites, many of which were as large as half- 
crowns. 

DistHhutim, — The Foraminifera are mostly 
irarine, and occur at all depths; a few (Glo- 
higerinids), like the Badiolarians, are pelagic; 
most live on submerged objects or at the Dottom. 
A few from brackish and even fresh water are 
known, and one species {Gromia terricola) has 
gene ashore. The pelagic forms as they die sink 
gently to the bottom, and are there forming, 


especially at depths between 1000 and 2000 
fathoms, great beds of Glohigeiina ooze or modem 
chalk. In other regions sandy-shelled forms pre- 
dominate at the bottom. 

In marine geological strata from the Siluiian 
onwards Foraminitera abound. Chalk consists 
almost wholly of fossil Glohigerinids, and the 
Nummulites have contributed largely to the gieat 
Eocene limestones. The animal natuie of Eozoon 
(q.v.) from the pre-Camhrian stiata is now gener- 
ally denied, and is at least veiy doubtful. 

Position mid Classification, — The Foraminifera 
were so named by D’Orbigny in 1826, and placed 
beside the Cephalopods, to the shells of some of 
wkich the tests present a mimetic or prophetic 
resemblance. The title referred not, as might he 
supposed, to the superficial apertures on the shell, 
but to the communications between successive 
chambers. Hertwig would call them Thalamo- 
pbora, in allusion to the typical chambeied shell ; 
wdiile Carpenter emphasised the living network of 
processes in the title Reticularia. Accenting as 
they do the amoeboid phase of cell-life, the 
Foraminifera have their place beside Amoebae, 
Badiolarians, and Sun-animalcules in the Bhizopod 
division of Protozoa (q.v.). They were foimerly 
classified as Perforate and Irapeifoiate according 
to the presence or absence of numerous apeitmes 
on the test, but as this distinction separates 
apparently adjacent forms it is no longer generally 
adopted. By Brady, who has desciibed the 
Challenger collection in a monumental monograph, 
they are classified in ten families, of wliich Giomia, 
MiUolina, Astrorhiza, Lituolina, Textularia, Chilos' 
tomella, Lagena, Globigerina, Rotalia, and Num- 
mnlites are the name-giving types. In Giomia 
the shell is chitinoid, flexible, and with a single 
aperture ; in the related Shepheardella there is an 
aperture at each end of an elongated test. The 
test of Miliolina is normally of lime, but in brackish 
water tends to become chitinoid, and at great 
depths a siliceous film. Irregular sand particles 
form the primitive test of Astrorhiza, and tlie use 
of detached si)onge spicules led to the related Hali- 
physema being mistaken for a very simple sponge. 
Among Lituolidae, Parkeria and Loftusia aie 
relatively large forms — about two inches in 
diameter and length respectively. A peculiarly 
interesting Challenger form among the pelagic 
Glohigerinids — Hastigerina murrayi — has the shell 
prrounded by a zone of bubbly protoplasm, and in 
its vacuoles and internal shell suggests Radiolarian 
characteristics. The species of Foraminifera are 
legion, probably above two thousand. They are 
interesting, as illustrating complexity and beauty 
of architecture at the very threshold of life, and 
important both in the making of the earth and in 
the present-day economy of submarine life. 

See Eozoon, Nummulites, Ooze, Protozoa, BAhio- 
LABIA ; Brady, Challenger Report, 1884 ; Butsclih, Proto- 
zoa (Bronns Thierreioh) ; Carpenter, Parker, and Jones, 
Irilrod. to Stxidy of Foraminifera (1862) ; Sohultze, Or- 
ganismus dier Polythalamien (1854); Sherboin, Bihlio- 
</mp%(1888); Chapman, Foraminifera (1902); Lister 
in Lankester’s Treatise on Zoology, Part i. ( 1903 ). 

For'bacll9 a manufacturing town of 8000 in- 
habitants, in Lorraine, 6 miles SW. of Saaihruck. 
Here on bth August 1870 the French had to retreat. 

Forbes, Alexander Penrose, bishop, was bom 
in Edinburgh, the second son of Lord Medwyn, a 
judge of session, 6th June 1817, and spent the 
years 1837-40 in the East India Company’s service, 
until ill-health compelled his retirement.^ He 
graduated at Oxford in 1844, was ordained in the 
same year, and in 1847, at the early age of thirty, 
was consecrated Bishop of Brechin, in Scotland, 
receiving the honorary degree of D.C.L. in 1848. 
A warm friend of Pusey, he delivered a charge in 
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1857 which was piactically a manifesto on the 
manner of the Euchaiistic Presence and on the 
natuie of the Eucharistic Sacrifice ; its publication 
raised a storm which culminated in its authoi ’s trial 
before the other bishops of the Scottish Episcopal 
CJliurch in 1860, resulting in a ‘ declaration of cen- 
sure and admonition. ’ Forbes died on 8tli October 
1875, more widely mourned than any Scottish bishop 
since the Refoimation. He edited, with his brother, 
the Arhutlmot Mmal (1864), published w'ith an 
elaborate preface Kalmdars of Scottish Saints 
(1872), and was the author of valuable expositions 
of the Articles (2d ed. 1871) and Nicene Creed (2d 
ed. 1866), and of numerous other works, chiefly 
devotional. See Memoiis by Miss Skene (1876) 
and Canon Mackey (1888). 

Forbes, Archibald, special coirespondent of 
the Daihj ffeios^ a son of the minister of Boharm, 
near Keith, -was boin in 1838. He was educated 
.at Aberdeen Hniveisity, and served for some years 
in the Royal Dragoons. But in 1870-71 he went 
through the Franco-German war as war-correspond- 
ent; and thencefoiward, whether in Spain with 
the Carlists, in Cyprus, in the Russo-Turkish cam- 
paign, or in the Zulu war of 1879, he accustomed 
tJie British public to expect feats of unexampled 
audacity, swiftness, tact, and pluck in securing and 
transmitting his vivid first-hand notes of events at 
the front to his newspaper. A memorable exploit 
was his famous ride of 110 miles in 15 hours, in 
order to report at once the victory of Ulundi (1879 ). 
He had lectured in Great Biitain, America, and 
Austialia, and wrote a novel. Drawn from Life 
*(1870), Glimpses through the Cannon Smoke (1880), 
Chinese Gordon (1884), and Memories of War and 
Peace (1895). He died 30th March 1900. 

Forbes, Duncan, of Culloden, Lord President 
of the Court of Session, was born either at Culloden 
nr at Bunchrew — ^for the family possessed both 
-estates — in the neighbourhood of Inverness, on the 
10th November 1685. In 1704 he commenced his 
legal studies in Edinburgh, and completed them 
^t Leyden. On his return from Leyden he was 
nailed to the bar, and almost immediately after 
appointed Sheriff of Midlothian. He rose rapidly 
into practice and into political influence through 
this connection with the great Duke of Argyll. 
During both of the rebellions he acted a pro- 
minent part on the side of the Hanoverian govern- 
ment. In 1715 Ire was in the north actively 
engaged in opposing the rebels along with his 
elder brother John. After the suppression of the 
rebellion he was opposed to the project of carrying 
the prisoners out of Scotland to be tried by English 
juries ; and he was opposed to the forfeitures also 
on grounds of policy as well as of humanity. The 
only effect of his moderation was to bring suspicion 
on his own loyalty. In 1725 he became Lord Advo- 
cate. He was not distinguished as a debater, but he 
was much employed at this period of his career in 
appeal cases. In 1734 his brother John died, and 
he succeeded to the estates of the family. During 
many subsequent years he largely ruled the 
destinies of Scotland and contributed to her dawn- 
ing prosperity by fostering and developing her 
internal resources. His policy, even before 1745, 
was to extin^ish the rebellious temper by gaining 
over the Jacobites to the government, and by forming 
Highland regiments under loyal colonels. Forbes 
was appointed President of the Court of Session in 
1737 ; but he still continued his interest in the 
general improvement of the country. Though he 
was aware of the character and, in general, of 
the designs of the Jacobites, the rebellion of 1745 
took him by surprise. But he was no sooner 
aware of the danger than he hastened to the north, 
as he had done on the occasion of the former out- 


break ; and by his presence and the influence \vhich 
he possessed in his own district, he did much to 
counteract the proceedings of the lehels. Lovat’s 
clansmen attacked Culloden House, but were 
beaten off with great spirit by the x)re&ident and 
his xxeople.^ When the rebellion spread he was 
compelled to take lefuge in Skye; and on his 
return after Culloden, instead of leaping the fruits 
of his services, he was regarded with jealousy and 
aversion by the government. Even the lar^e 
sums of money he had advanced were nevei repaid 
him. The ingi’atitude of the government and the 
disasters brought on the coiintiy by the lebellion 
shortened his days ; but he discharged his judicial 
duties till within a month of his death, 10th 
December 1747. See Hill Bui ton's Lws of Lord 
Lovat and Duncan Fortes of Culloden (1847). 

Forbes, Edward, natuialist, was the son 
of a banker, and was bom at Douglas, Isle of 
Man, February 12, 1815. He leeeivecl a des- 
ultory and imperfect education in early life in 
consequence ot ill-health. In 1831 he went to 
London with the intention of becoming a student 
at the Royal Academy, but later in the same 
year entered the univeisity of Edinbuigli as a 
student of medicine ; and in 1836 he finally relin- 
quished his medical studies to devote himself 
exclusively to the natural sciences. In 1836-37 
he studied at Paris under Geoffioy St-Hilaire, 
Jussieu, and De Blainville. From the first year of 
his college life Forbes had spent his summer vaca- 
tions in rambles over various parts of Great Britain 
or in excursions on the Continent, publishing the 
results of the observations which he made either as 
separate woiks or in the pages of scientific journals. 
In 1841 he joined the smveying ship Beacon as 
naturalist, and accompanied that vessel during the 
survey of a part of Asia Minor. On his return to 
England in 1843 he became professor of Botany in 
King’s College, London, ana curator of the Geo- 
lorical Society. In 1844 he was appointed palseon- 
toTogist to the Museum of Geology in connection 
with the Ordnance Geological Suiwey ; in 1851 
professor of Natoal History in the School of Llines ; 
m 1852 president of the Geological Society ; and in 
1863, on the death of Professor Jameson, he was 
elected to the vacant chair of Natural History in 
the imiversity of Edinburgh. In the summer of 
1854 he delivered a short course of lectures — the 
only one he was destined to give— for at the com- 
mencement of the winter session he was seized 
with a severe illness, which speedily proved fatal ; 
and he died on the 18th November 1854, in the 
thirty-ninth year of his age, and in the very zenith 
of his fame. Forbes had been a voluminous writer 
and a diligent observer of nature from his earliest 
youth, and had collected an immense mass of 
materials, many of which were, however, left; at his 
death in a state of disoider. He did much to 
advance and systematise special departments of 
natural history, both by his own laboui*& and by the 
stimulus which he imparted to his associates and 
pupils. His classification of the British star-fishes 
opened a new era in that branch of zoology ; and 
his discoveiy that air-breathing molluscs lived at 
the period of the Purbeck beds rectified many eno- 
neous hypotheses. From an early period he had 
directed his attention to the distribution of animal 
and vegetable life in different zones of the sea and 
land, and his observations in this path of inmiiry 
have opened many new fields of researcli. Or his 
separate works, papei*s, and monographs upwards 
of two hundred were published, many of them 
copiously illustrated by his own beautiful drawings. 
Among them may be instanced the following : On 
the Distrib, ofFutmonif Mollusca in Europe ( 1838), 
MaZacoL Monensis (1838), Starfishes (1841), The 
Badiata and Mollusca of the ASgeem (1843), Travels 
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in Lycia (in conjunction with Spratt, 1846), Nahed- 
ey$d Medusm (1847), British Molhisca (conjointly 
with Hanley, 4 vols. 8vo, 1853), and Collection of 
Literary Fcupers hy E, Forbes (1865). See the 
Memoir hy G. Wilson and A. Geikie (1861). — His 
brother Bated (1828-76) was distinguished as a 
geologist. 

Forbes* James David, physicist, was the son 
of Sir William Forbes of Pitsligo, and grandson 
of the Sir William given below. Bom at Edin- 
burgli, April 20, 1809, he studied in the university 
there from 1825 until 1830, when he was called 
to the Scottish bar. But the {physical sciences* 
were from an early age serious rivals to the law 
in his affections. From 1833 he held the chair 
of Natural Philosophy in Edinburgh University, 
exchanging it in 1869 for the principalship of the 
United Cmlege in the university of St Andrews. 
Among his contributions to science are his investi- 
gations on the polarisation of radiant heat by the 
tourmaline, and also by reflection, and its circular 
polarisation (1834)— discoveries forming some of 
the strongest proofs of the identity of calorific and 
luminous rays ; the unequal polarisation of ^ heat 
from" different sources (1844); the conductivity of 
heat by iron; the refrangibility of heat; the 
depolarisation of heat ; underground temperatures, 
&c. He is, however, best known by his researches 
on the motion of glaciers, in connection with which 
subject he wrote Travels through the Alps 
Norway and its Glaci&i^s (1863), Tour of Mont 
Blanc and Monte Eosa (1855), and Occasional 
Papers on the Theory of Glaciers (1859). He was 
the first to establish the great fact that glacier ice 
moves in its channel like a viscous fluid, the middle 
moving faster than the sides, and the upper portions 
faster than the lower. In meteorology Forbes, 
among other things, improved Wollaston’s aj^plica- 
tion of the thermometer to the determination of 
heights, and verified Fourier’s theoretical results 
concerning the temperature of the OTOund at 
different depths and in different kinds of soil 
and rock. He also contributed numerous papers 
on astronomy and other subjects to the Tr ansae- 
tions of the Royal Societies of London and Edin- 
burgh, to the Edinburgh Philosophical Journal , 
and similar periodicals. He died December 31, 
1868. See his Life and Letters, edited by Shairp, 
Tait, and Adams Reilly (1873). 

Forbes* Sir John, physician, was born about 
the close of 1787, at Cuttlebrae, Banffshire. After 
studying at Aberdeen and Edinburgh he entered 
the navy in 1807 as assistant-surgeon ; in 1817 he 
took the degree of M.D. at Edinburgh ; and after 
practising as a physician at Penzance and at 
Gluchester he went in 1840 to London, where he 
speedily made a large practice. He was knighted 
in 1853 by the Queen, to whose household he held 
the appointment of physician in ordinary. He was 
F.R.S. and D.C.L. of Oxford, as well as member of 
numerous foreign societies. Conjointly with Drs 
Tweedie and Conolly he was the editor of the 
Oydopmdia of Practical Medicine (4 vols. 1832-35). 
In 1836 he founded the British and Foreign Medical 
Review, which he carried on for twelve years. To 
him in a ^eat measure belongs the merit of having 
introduce the use of the stethoscope in England, 
and of having successfully directed the attention of 
British practitioners to the art and practice of 
physical diagnosis. He died 13th November 1861. 

Forbes^ Sm William, of Pitsligo, an eminent 
Scottish banker, son of Sir William Forbes, Bart., 
advocate, was bom in Edinburgh, April 5, 1739. 
In his fifteenth year he entered the bank at Edin- 
burgh of Messrs John Coutts & Co., and in 1761 
was admitted a partner ; and in 1763 a new com- 
pany was form^ of which Sir WHUani Forbes 


ultimately became the head. In 1781 he purchased 
the estate of Pitsligo, Aberdeenshire, which had 
been forfeited by Lord Forbes of Pitsligo for taking 
part in the reoellion of 1746. He published a 
Life of his friend Beattie, the poet, in 1806 ; also 
Memoirs of a Banking House, being the histoiy of 
his own (1803; ed. by Robert Chambers, 1860). 
He died November 12, 1806. His bank became in 
18.30 the Union Bank of Scotland. One of his sons- 
was John Hay Forbes, Lord Medwyn. 

Forbes-Mackenzie, William ( 1801-62 ), 
M.P. for Peeblesshire, whose name is known in 
connection with an Act introduced by him and 
assed in 1853 ‘ for the better regulation of public- 
ouses in Scotland,’ prohibiting provision-merchants 
from selling excisable liquors * to be drunk on the- 
premises,’ permitting public-houses to be open on 
week-days only between 8 a.m. and 11 p.m., and 
forbidding the sale of liquor in hotels throughout 
the Sundays save to lodgers and hondfide travellei-s. 
See Licensing Laws. 

Forbidden Fruit* or Adam’s Apple, a name 
fancifully given to the fruit of different species of 
Citrus, especially to G. Medica, var. paradisi, which 
has indentations in its rind suggesting tooth-marks. 
In Ceylon the same name is applied to the fruit of 
Tabemcemontana dichotoma ( Apocynacege). The 
shape of the fruit suggests the idea of a piece 
having been bitten off, and the legend runs that it 
was good before Eve ate of it, although it has been 
poisonous ever since. See Shaddock. 

Force* As employed in physical science, the 
term force means any cause which changes the 
direction or speed of "the motion of a portion of 
matter. It is therefore correctly applied to a 
push or pull, to the weight of a body, the attrac- 
tion exerted by a magnet on a piece of iron or 
by an electrified body on a pith-ball, &c. This is- 
expressly laid down in the first of Newton’s Laws 
of Motion — to wit : 

Every body perseveres in its state of rest, or of 
uniform motion in a straight line, except in so far 
as it is compelled by forces to change that state. 

Now, we find that we can, by conscious muscular 
exertion, set a piece of matter in motion, and also* 
change its motion both in speed and in dii’ection. 
Hence we figure to ourselves that we are exerting 
force upon it. But here great caution is requisite, 
as the direct impressions of sense are, in many 
cases, notoriously misleading. Until we know 
what Matter (q.v.) is, it is piactically useless to- 
speculate as to the precise nature of force, if 
indeed there be such a thing at all. Even Newton’s 
language has an anthropomorphic character which 
it would be difficult to avoid without coining words 
for the purpose. Of course in Newton’s system 
the force is assigned in direction and magnitude hy 
the change of motion (i.e. of Momentum) said to 
be produced by it in a given time. This is the 
essence of tbe second law of motion. 

And the third law greatly extends our view of 
the subject, for it points out that force is always 
dual : 

To every action there is always an equal and 
contrary reaction, or the mutual actions between two- 
bodies are always equal and oppositely directed. 

But, as the results of the action and reaction 
alike are mere changes of momentum, and as neither 
can present itself without the other, all that we 
are logically entitled to say is that no change of 
motion takes place unaccompanied by an equal and 
opposite change. The introduction of the action 
and reaction may thus be merely an attempt to 
explain this observed interchange of momentum 
by the help of the sense-suggested notion of force. 

There is no doubt that me introduction of the 
idea of force has been very useful, if only in 
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enabling us to express the fundamental laws of 
dynamics in a particularly concise and easily in- 
telligible form. But there is equally little doubt 
that everything yet known on the subject can be 
perfectly well expressed without the use of the 
term force, or of the idea which it embodies. 

The dynamical expression for which the term 
force has been introduced as a substitute pre- 
•sents itself in two forms, different in name and 
conception, but intrinsically the same — viz. the 
time- rate at which momentum (see Dynamics) 
<ihanges, or the space-rate at which Energy (q.v.) 
is trazisformed or transferied. Thus, when a stone 
is let fall, the momentum -which it acquiies is 
proportional to the time of falling, so that aftei t 
seconds its amount is, say, At; and in falling 
through a space of h feet it loses in potential 
energy, while it gains in kinetic energy, an amount 
propoitional to the height fallen through, say, 
B/i. Experimental measuienient shows us that 
A and B are one and the same quantity, and we 
say it represents the weight of the stone— i.e, the 
foice under wdiieli we figure to ourselves that the 
fall takes place. It is very convenient to do so. 
But, except the indications of our muscular sense, 
we have no proof whatever that there is any reason 
for the fall of the stone* other than the observed 
fact that energy has the property of preferring the 
kinetic to the potential form. And the statement 
that a stone of given mass has potential energy to 
a given amount, depending directly on its elevation 
above the earth, is sufficient (without even mention 
of weight, or of force in any form ) to enable us to 
calculate all the cii*cumstances of its fall. Though 
we have confined ourselves to an exceedin^y 
simple example, a similar but of course more 
general statement as to energy enables us to make 
the calculation requisite for determining the motion 
dn all cases, however complex. 

Newton’s definition of force has sometimes been 
•amended (?) into ‘Any cause which changes, or 
•tends to change^ the motion of a body. ’ But tliis is 
-entirely foreign to his system. For his second law 
expressly says, ‘ Change of momentumisproportioTial 
to force, and takes place in the direction of the 
force, ’ Hence, from Newton’s point of view, there 
as no balancing of forces, though there may he 
balancing of the effects of forces. 

The Resultant of two forces which act on the 
same particle of matter is defined as the single 
force which could produce in that particle the same 
-change of momentum as would the two ^ven forces 
if they acted jointly on it for the same period of time. 
As it follows at once from Newton’s second law that 
•different forces, acting for equal times on the same 
particle, produce velocities in their own directions 
<md proportional to their magnitudes, the question 
•of compounding these forces is the same as that of 
•compounding the corresponding velocities. Hence 
we nave at once the only correct basis for the 
proof of that Parallelogram of Forces, or Triangle 
of Forces, on winch (from the so-called statical 
oint of view) as much absolutely useless thought 
as been expended as upon Euclid’s celebrated 
twelfth axiom and its consequences. 

The true measure of a force is, of course, the 
•amount of momentum which it produces in a given 
time. Hence, if our fundamental units of mass, 
length, and time he the pound, foot, and second, 
unit force is that which gives in one second a speed 
•of one foot per second to a mass of one pound. 
This is the British absolute unit of force. As 
;gravity produces a speed of about 32 feet per 
second during each second of the motion of a 
falling body, the unit force is (speaking very 
roughly) about -^d part of the weight of a pound — 
i.e. about the weight of half an ounce. If we 
-adopt the so-called C.G.S. system, in which the 


units are the centimetre, gramme, and second, the 
unit force (called a dyne) is that which in one 
second produces a speed of one centimetre per 
second in a mass of one gramme. Compared with 
the British absolute unit, the dyne is very small, 
being little more than part of it. 

But the most startling of all the reflections" on 
force and its ultimate nature which have perhaps 
ever been made are those of Faraday. Without 
calling in question in ordinary cases the truth of 
the corisei vation of energy, he endeavoured, by ex- 
periment (the only genuine test in a question so 
novel and so profound), to prove what may he 
called the Conservation of Force. Here we under- 
stand force itself, and not energy. He argues thus : 
Two masses, according to the undisputed law^ of 
gravitation, attract with four times their mutual 
force if their distance be diminished to half, and 
with only one-fourth of the same if their distance 
be doubled. He whence cmnes the additional 
force in the former, and what becomes ojr the lost 
force in the latter case ? 

Now, it is evident that this is a new question, 
totally distinct from any we have yet considered. 
To answer it, we must know what force is. Would 
gravitation have any existence if there were but 
one particle of matter in the universe, or does it 
suddenly come into existence when a second particle 
ajzpears ? Is it an attribute of matter, or is it due 
to something between the particles of matter? 
Faraday tried several experiments of an exceed- 
ingly delicate kind, in order to get at some answer 
to his question. A slight sketch of one of them 
must suffice. A pound-weight is not so heavy at 
the ceiling of a room as it is when on the floor ; 
for, in the former case, it is more distant from the 
mass of the earth than in the latter. The difference 
for a height of 30 feet is (roughly) about ^Tr^Tnrth 
of its weight. Now, if a mass of metal be dropped 
through such a space, an additional force, Tswinr'th 
of its weight, is called into play ; and the object of 
the experiment was to detect whether electrical 
effects accompanied this apparent creation of force. 
The mass, therefore, was a long copper wire, whose 
coils were insulated (see Electricity) from each 
other, and whose extremities were connected with 
those of the coil of a delicate Galvanometer (see 
Galvani). Had any trace of an electric cunent 
been produced, the needle of the galvanometer 
would have been deflected ; but, when all disturb- 
ing causes were avoided, no such deflection was 
detected. Otlier experiments with a view to the 
detection of other physical energies were also tried, 
but, like the first, with negative results only. 

From what has been said above it is clear that 
we must not hastily conclude that there is such 
a thing as force, though we are in the constant 
habit of speaking about it. Our sensations are all 
more or less misleading until we can inteipret 
them. The pain produced by a blow is quite a 
different thing from the energy of motion of a 
cudgel ; and, when our muscular sense impresses on 
us the idea that we are exerting force, we must be 
cautious in our conclusions. For it is certain that 
force is merely the rate per unit of length at which 
energy is transferred or transformed. 

Force and Fear are used as technical terms 
in the law of Scotland to denote that amount of 
constraint or compulsion which is enough to annul 
an engagement or obligation enteied into under its 
influence. As consent is the essence of contracts, 
contracts entered into under compulsion are, in 
law, either (as some authorities say) void or (at 
lowest) voidable. But it is not every degree of 
constraint which will have this effect in law. As 
Bell states it {Principles, 12), the force and feax 
must be ‘ not vain or foolish fear, but such as to 
overpower a mind of ordinary firmness, or such as. 
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applied to a peison of weaker age, sex, or condition, 
wifi produce the effect of overpowering violence on 
a firmer mind. Among the instruments of force 
and fear which have been held to annul engage- 
ment are threats and terror of ^ death ; pain to 
one’s self, or one’s parent or child ; infamy and 
disgrace; impiisonment, when employed to obtain 
an advantage beyond the lawful object of it ; and 
even loss of property.’ On proof of force and fear 
the law restoies the parties to the contract to the 
position in which they were before it was entered 
into, and will find the party employing it liable in 
damages as reparation for any in 3 ury done to the 
party constrained. The corresponding term in 
English law is Duress (q.v.). This consists in im- 
prisonment or actual or threatened violence to the 
party himself, his wife, his parent or his child. 
An old distinction was drawn in criminal law as to 
mayhem— deprivation of a member proper for ! 
defence, as an arm, a finger, an eye, or a fore-tooth 
(but not a jaw-tooth, or an ear, or a nose, because 
these are supposed to be of no use in fighting). 
The distinction, however, is practically obsolete, 
and in any case has no application in civil matters. 
Duress renders a contract voidable, not void. 

Forcellini9 Egidio, Italian lexicographer. 
See Facoiolati. 

Forceps (Lat., ‘ a pair of tongs or pincers ’), the 
name given by surgeons to an instrument of great 
antiquity, use'd as a substitute for the fingers, and 
consisting of two levers of metal jointed together 
crosswise, nearer to one end than the other. The 
hand grasping the longer ends of the levers or 
handles closes the shorter ends, which are shaped 
so as to seize firmly the intended object. There is 
scarcely a surgical operation in which some form of 
forceps is not applied ; and veiy numerous different 
shapes and sizes are made for difterent purposes. 
In addition to the forms used for the extraction of 
teeth (see Dentistry) there are, e.g., the dissecting 
forceps, which have roughened points, to lay hold of 
small portions of tissue which are to be divided by 
the knife ; the lithotomy forceps, which have blades 
concave like spoons ; and fenestrated forceps, which 
have apertures in the blades, and, as the soft tissues 
project into these, obtain a firm hold with less risk 
of tearing the parts. By means of Liston’s cutting 
forceps a powerful hand can divide a great thick- 
ness of bone. But the most important of all are 
the midwifery forceps, an invaluable invention in 
cases of difficult deliveiy, which daily rescues from 
suffering and danger numerous mothers and infants. 
It was invented in the 16th or 17th century, prob- 
ably by Peter Chamberlen, who, however, with his 
son and grandson, kept their method of facilitating 
delivery as a profitable family secret; and it did 
not become generally known to the medical pro- 
fession till the first half of the 18th century. 
Numerous modifications of the instrument have 
since been introduced, but its main principle 
remains unchanged. It consists of two concave 
fenestrated blades, forming a cavity into which 
the head of the child fits. The blades are applied 
separately, one to each side of the head, and then 
locked together. Holding by the handles, the ac- 
coucheur aids the natural efforts of labour. The 
instrument does not necessarily or generally injure 
either mother or child. 

Forcible Entry. According to English law 
any person who enters on property, in order to take 
possession of it, t^ith violence or intimidation is 
guilty of a misdemeanour. It is immaterial 
whether the person so entering has a right to 
the property or not. If a person wrongfully in 

r session detains property by violence or threats 
is guilty of the offence known as forcible 
detainier. 


Forcin^9 in Gardening, is a term used to 
designate a process in which artificial heat is 
applied so that flowers, fruits, or other products 
of plants are obtained at a date or season other 
than that at which they may be had in the ordinary 
comse of cultuie. The diminished light of the- 
short days of the year is the gardener’s chief 
obstacle. This in the case of forcing fruits taxes 
his skill to the utmost, because abundant light is 
essential both to the proper fertilising of the 
flowers and to the peifecting of the fruit. Some 
vegetables and salads and many flowers are, how- 
ever, more successfully forced in the dark than in 
light. Rhubarb, sea-kale, mushrooms, lily of the 
valley, lilac, are all forced in greater or less dark- 
ness in order the better to develop their individual 
perfections. A purple lilac is preferred to a white 
one for forcing, because it not only comes out of the 
process a purer white, but with a greater substance- 
than the latter. See Gardening. 

Ford9 Henry, American millionafre and paci- 
ficist, was born 30th July 1863 near Detroit, 
educated at a district school, and became a machin- 
ist. He early set himself the pioblem of producing 
cheap motor-cars, and in 1903 organised a company 
which ere long was producing, near Detioit and 
elsewhere, some 20,000 cars a week. A profit- 
sharing scheme was announced in 1914, Avith a 
minimum wage of five dollars a day, and provision' 
Avas made for education, legal and medical advice, 
and other means of combining the men’s welfare 
with efficiency. On the outbreak of the Great 
War he sent a peace ship on an unsuccessful mis- 
sion to Europe, and strove haid against America’s 
participation ; but when his efforts failed, he thiew 
his Avhole weight into the prosecution of the Avar. 
In 1918 he Avas Democratic candidate for the United 
States Senate in Washington, but Avas defeated. 
In 1919 he acquired the Dearborn Independent ^ a 
weekly Avith no advertisements. He came to be 
spoken of as a possible candidate for the presidency. 

I Ford 9 John, dramatist, was the second son of 
Thomas Ford of Ilsington, Devonshire. He was- 
baptised at Ilsington, 17th April 1586. After 
studying for a short time at Exeter College, Oxford, 
he became in November 1602 a member of the* 
Middle Temple. His first work was an elegy on 
the death of the Earl of Devonshire, entitled Famds> 
Memorial (1606), with a dedicatory sonnet to^ 
Penelope, Countess of Devonshire (the ‘Stella’ of. 
Sidney’s sonnets) ; and in the same year he pub- 
lished Honour Triumphant ; or the Fee/ri Challenge' 
. . . Also the Monarch^ Meeting ; or the King of 
DenmarTds Welcome into England. He was writing, 
for the stage as early as 1613, when his unpublishedl 
comedy. An III Beginning has a Good End;yfSiS> actedi 
at the Cockpit ; but the’ first of his published plays 
is The LovePs Melancholy, produced 24th November 
1628 and printed in 1629, a comedy of no particular 
merit. His most powerful tragedy, ^Tis pity She's 
a Whore, acted at the Phoenix in Drury Lane, 
was published in 1633, with a dedicatory epistlo 
to John, first Earl of Peterborough. To the same- 
year belongs The Broken HeaH, dedicated to Lord 
Craven. The closing scenes, deeply impressive but 
strangely fantastic, were passionately admired by 
Charles Lamb. Loyoe's Sacrifice ( 1633 ), dedicated to« 
the author’s cousin, John Ford of Gray’s Iifn, is in 
parts excellent, but disappointing as a whole. Far 
more satisfactory is The Chronicle History of Perkin 
Warheck (1634), dedicated to the Earl (afterwards- 
Duke ) of Newcastle, The Fancies Chaste and Nolle 
(1638), dedicated to the Earl of Antrim, has an 
interesting but badly handled plot. The Lady's 
Trial (1638), had it been equal at all points, would 
have been a good play ; it mils in the lasl^ act. Ths 
Sun's Darlmg, licensed for the stage in March 
162^24 and posthumously published in 1656, was- 
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written in company with Bekker, who probably 
supplied the pleasing lyrical passages. Two other 
plays by Dekker ana Ford, The. Fairy Kniaht and 
The Bristowe (Bristol) Merchant, were produced in 
1624, but were not published. The Witch of 
Edmonton, produced ciy'ca 1621 and published m 
1658, was written with Dekker and William 
Eowley. Ford’s share Avas probably confined to 
the scenes Avhich relate to Frank Thorney. On 
one occasion Ford collaborated with Webster ; but 
the tragedy, A late Mxiy'der of the Son upon, the 
Mother, licensed for the stage in September 1624, 
Avas not given to the press. To Webster’s Duchess 
of Malfi (1623) Ford piefixed a copy of commend- 
atoiy verses. Among the plays unfortunately 
destroyed by Bishop Warburton’s cook were four 
pieces by Ford, a tragedy, and thiee comedies. 
The tragedy. Beauty^ in a Trance, was entered in 
the Stationers’ Register in 1653, and the three 
comedies, The London Merchant, The Boyal Oomhat, 
and An III Beginning has a Good End, Avere enteied 
in 1660 ; but all four remained unpublished. 

After the publication ( 1639 ) of The Lady^s Trial 
Ford passes fiom notice. There is a tradition that 
he secured a competence by his professional labours, 
and ended his days in iJevonshire. It is certain 
that he Avas not dependent on the stage for his 
livelihood. In procuring practice he Avas doubtless 
aided by the innuenee of Iris maternal uncle, Lord 
Chief -justice Pophain. Ford had little comic 
talent, but his place among the tragic poets is 
unassailable. There is often a Avant of spontaneity 
in his writings ; he is too elaborate and too subtle ; 
hut his two great tragedies, ^Tis Pity and 7%e 
Broken Heart, are not far inferior to Webster’s 
masterpieces. William Gifford edited Ford’s Avorks 
in 1827, Hartley Coleridge in 1840 ; in 1869 Alex- 
ander Dyce rensed Gifford. An edition in Bang’s 
Materialien Avas begun in 1908. 

Ford, RichaPcD, F.S.A., Avas born in 1796, 
graduated at Oxford in 1817, and Avas called to the 
bar, though he never practised. The years 1830-34 
AA'ere spent in a series of long riding tours in Spain; 
and in 1845 appeared the first edition of his de- 
lightful Handbook for Travellers %n Spain. His 
Gatherings from Spain (1846) is mainly made up 
of charming matter Avhich want of space caused to 
be cut out of the second edition of the Handbook. 
For twenty years Ford Avas a contributor to the 
(Quarterly and other reviews, and his papers on 
Spanish ar t especially are of great value. He died 
1st Sept. 1858. See his Letters (ed. Prothero, 1905). 

Fordnn, John of. This early Scottish chron- 
icler was a secular priest, perhaps connected with 
the cathedral of Aberdeen. It lias been inferred 
from his name that he Avas born at Fordun, in 
Kincardineshire. Having proposed to himself the 
compilation of a chronicle of Scotland, he is said to 
have travelled on foot through Britain and Ireland 
in search of materials. He lived to write only five 
books of his Scotichronicon, bringing the history 
down to the death of King David I. in 1153. He 
left collections extending to the year 1384s about 
Avhich time he is supposed to have died. The work 
which John of Fordun had left unfinished was 
resumed in 1441 by Walter Bower, abbot of the 
monastery of Austin Canons Re^lar, at Inch- 
colm, in the Firth of Foittu Mahing use of his 
collections so far as they went, BoAver enlarged the 
fiA'e books which Fordun had completed, and wrote 
eleven new books, bringing the Scotichronicon. 
down to the year 1437 ; but many of his alterations 
corrupted Fordun’s narrative. The work is the 
chief authority for the history of Scotland prior to 
the 15th century ; its value being gimtest during 
the 14th, when it is contemporary. Of the 
Scotichronicon there exist upwards of twenty MSS., 


the purest as regards Fordun’s text being that 
preserved in the Wolfenhiittel library. Four 
printed editions have been published. The latest 
edition of Fordun’s own work is that chiefly from 
the Wolfenbiittel MS. edited by W. F. Skene 
(2 vols. Edin. 1871-72) ; one of the volumes being 
an English translation of the Latin text. 
Forecasts* See Meteoeology. 

Foreclosure, in English law, the process by 
which a mortgagor failing to repay the money lent 
on the security of an estate is compelled to forfeit 
his right to redeem the estate. Every person 
having mortgaged his estate is entitled to an 
equity of redemption, Avhich can only be cut off 
by a formal process. For this purpose the 
mortgagee files a bill of foreclosure, praying that 
an account may be taken of the princip^ and 
interest due under the mortgage, and that the 
mortgagor, on failing to pay, may forfeit his 
equity of redemption. If on the day fixed for 
payment the money be not forthcoming, the 
mortgagor will be declared to have forfeited his 
eq^uity of redemption, and the moitgagee Avill be 
aUoAved to retain the estate. See Mortgage. 

Foreign Enlistment Act. In the laAv of 
England there was a statutory prohibition of 
enlistment in the service of a foreign prince 
from the times of James I. ; hut the statute 
commonly known as the Foreign Enlistment Act 
is that of 1870. It provides that if any British 
subject shall agree to enter the service of any 
foreign state at war Avith any friendly state, either 
as a soldier or a sailor, Avithout the license of the 
sovereign, or an order in council or royal pro- 
clamation, or if any person witliin the British 
dominions induces any other person to enlist in 
the service of a foreign state, such person shall 
he guilty of a misdemeanour. The officers of 
the customs, on information on oath, may detain 
any vessel having persons on hoard destined for 
unlicensed foreign service. Masters of vessels 
knowingly having such persons on hoard are 
punishable h;;^ fine or impiisonment or both, 
rersons builmng any vessel for foreign service 
Avithout license are guilty of a high misdemeanour, 
and the ship and stores are forfeited. Even to 
assist a foreign state at war Avith a friendly state 
by supplying warlike stoies Avithout license is a 
misdemeanour punishable with fine and hnprison- 
ment. These penalties are irrespective of any 
consequences that may folloAV to the individual 
for having committed a breach of international 
law. See Meecenaeies. 

Foreigner. See Alien. 

Foreign Law. The term foreign is applied 
by lawyers to places and matters outside the limits 
within which certain laws apply and courts have 
jurisdiction. Thus, to an En^ish lawyer Scotland 
is a foreign country. Foreign law as such has, 
of course, no application to England; but the 
comity of nations requires that it should be 
recognised and acted upon in certain cases, as, 
for example, by the Extradition (q.v.) of offenders. 
The judgment of a foreign court, if in favour of 
the defendant, is an answer to an action brought 
on the same complaint in England ; if in favour 
of the plaintiff, it is accepted as^imd facie evi- 
dence that his claim is well founded, and he may 
obtain satisfaction by suing on the judgment in 
England. Foreign law is proved in an English 
court as a matter of fact by the eAridence of ex- 
perts, or, if necessary, by taking the opinion of a 
foreign court. Government is empowered to make 
treaties for facilitating mutual ascertainment of 
laws. The courts avHI not act on a judgment 
Avhich seems to have been improperly obtained, 
nor will they enforce a foreign law which is not in 
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accordance with natural justice as we understand 
it. The foregoing rules are not peculiar to Eng- 
land; they are followed by the courts of other 
countries; Fiench courts give effect to English 
judgments. See also Capitulation, Consul. — 
For Foreign Attachment, see Attachment ; for 
Foreign Money, in law, see TendePw 
Foreign Legion {L6gion Mrangere), a body 
of foreigneis of all nationalities, many of them 
ne’er-do-wells and ‘men with a past,’ or even un- 
mitigated blackguards, was reciuited for the French 
service, organised at Toulon in 1831, and sent to 
assist in the conquest of Algeria, wliere in 1834, 
spite of severe losses in the field, their numbers 
rose to 5600 ; four battalions being German, one 
Spanish, and one partly Polish and partly Italian, 
engaged for from three to five years. In the 
Crimea 900 ( out of 3200 ) succumbed. They fought 
well in Mexico and the Franco-German war, and 
in 1884 were reorganised in two regiments. It is 
stationed as required, and is under Fiench officers. 
The discipline is very severe, and in some respects 
cruel. See (as well' as Ouida’s Under Two Flags) 
J. P. Le Poer, A Modern Legionary (1904), M. M., 
Memoirs of the Foreign Legion (1924). — In the! 
Spanish Foreign Legion serving in Moiocco, pecu-i 
liarly bai barons conditions were reported in 1921. 
Foreign Office. See Secretary of State. 
Forel, Francois Alphonse (1841-1912), was 
born and died at Merges, on the Lake of Geneva, 
of whose ‘seiches,’ geology, natural history, &c., 
he made a scientific study. He wrote Le Leman 
(1892-1902) and Ea7idbuch der Seenkunde (1901). 

Foreland, North and South, two promon- 
tories of England, on the east coast or Kent, 
between which are the Downs and Goodwin Sands. 
North Foreland, the Cantium of Ptolemy, which 
forms the north-east angle of the county, consists 
of chalky cliffs, nearly 200 feet high. South Fore- 
land, also composed of chalk-cliffs, is 16 miles S. of 
North Foreland, It was off this part of the coast 
that the four days’ sea-fight between Monk and 
De Ruyter took place in 1666. Both Forelands 
have lighthouses. 

Forensic Medicine. See Medical Juris- 
prudence. 

Foreshore. See Seashore. 
Foreshortening, a term in Painting or 
Draydng, applied to si^ifjr that a figure, or a 
ortion of a figure, whicm is intended to be viewed 
y the spectator directly or nearly in front, is so 
represented as to convey the notion of its being 
projected forward ; and, though by mere compara- 
tive measurement occujiying a much smaller space 
on the surface, yet to give the same idea of len^h 
or size as if it had been projected laterally. 
Forestalling. See Engrossing. 
Forest-bed. See Pliocene. 

Foresters. See Friendly Societies. 
Forest-fly, or Horse-fly {Rijpjpohosca eguma)^ 



Forest-fly {JBippdboeoa eguma), magnified : 
natural size ; h, the pupa, as deposited by the mothw. 

a Dipterous insect, parasitic on horses, oxen, &c.. 


frequent in forests, particularly in the New Forest, 
Hampshire. It is a small insect, about four lines 
long, of a shining brown colour, with some yellow. 
Living on the blood of its host, it especially infests 
the tail, belly, and flanks. The insect passes the 
larval stage and becomes a pupa within the mother. 
One only is produced at a time, enclosed in a rela- 
tively large, black, bead-like, tough cocoon, from 
whicn the insect finally emerges by bursting open a 
kind of lid. 

Forest Laws. Forest is defined by Coke to 
be a safe preserve for wild animals {ferce) of the 
chase. A forest, in the sense of the law of Eng- 
land, is a large tract of open ground, not neces- 
sarily covered with wood, but usually containing 
woodland interspersed with pasture, and forming 
art of the property of the monarch, and governed 
y a special code, called the forest law. This 
particular law not only had reference to matters 
connected with hunting and the like, hut gener- 
ally governed the persons living within the forest 
in all their relations. Though the privilege of 
forest belongs of right to the sovereign alone, it 
may be granted by him in favour of a subject, who 
becomes entitled to exercise the privileges of foiest 
in the district assigned. This right was exercised 
by the Saxon kings. William the Conqueror 
gieatly extended the royal forests, ‘afforesting’ and 
putting under foiest laws vast districts in Hamp- 
shire and Yorkshire (hut did not lay them waste or 
remove houses or churches) ; he also made several 
penalties for offences against the game. 

The laws of the forest were first reduced to a code 
by the Forest Charter of 1217. Under William II., 
lienry I., and Stephen the ciuel oppression inci*ea&ed 
for those whose lands were afforested ; and Henry II. 
made extensive new afforestations, but was forced 
to relax the severity of the forest laws by passing 
a statute known as the Assize of Woodstock, 1184. 
Tills placed the forest law on a definite footing 
apart from the common law, and ordained that 
special forest courts should be held regularly for 
each forest — ( 1 ) the Woodmote or court of attach- 
ment, every forty days ; (2) the Swammote or couit 
of fieeholders, thrice a year, for inquiry ; and ( 3 ) the 
J ustice-seat or Eyre of the Forest, once every three 
years, a court or record and conviction, presided 
over by the chief -justice in eyre, acting as the king’s 
commissioner. This was the highest forest official, 
thoiigli there were foresters and others attached to 
each royal forest ; and no one could own a forest 
or appoint a forester except the king. In course 
of time irregularities and abuses crept in; and a 
detailed history of British forestry from about the 
end of the 11th to near the close of the 15th century 
would he a continuous record of attempted affores- 
tations and reaftbrestations on the part of tlie 
kings, and of enforced perambulations of bounda- 
ries and disafforestation of usuiqied lands when the 
barons were strong enough to wring such conces- 
sions from the sovereign. Thus in 1215 Magna 
Carta modified the forest laws, and in Henry Ill’s 
reign (1216-72) new charters were obtained; as 
also during the 14th and 15th centuries, when 
those holding^ land in or near a royal forest were 
subject to grievous oppression. The right of the 
sovereign to create a forest is by the common law 
confined to lands of his own demesne. Henry II. 
had arbitrarily exercised his powei by affoiest- 
ing the lands of his subjects ; but by this charter 
of Henry III. it was provided that all forests so 
made should he disafforested. By the same charter 
the penalties for destroying game were gi-eatly 
modified, it being provided that no man should 
lose lire or limb for slaying deer, hut that the 
punishment should be restricted to fine or imprison- 
ment for a year and a day. Chap. 11 contains 
the following curious, privilege : ‘ Whatsoever arch- 
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bishop, bishop, earl, or baron, coming to us at our 

• commandment, passing by our forest, it shall be 
lawful for him to take and kill one or two of our 
deer by view of our forester if he be present ; or 
else he shall cause one to blow an horn for him, 
that he seem not to steal our deer ; and likewise 
they shall do returning from us.’ Charles L’s 
attempts to impose penalties and exact fines for 
alleged encroachments on the ancient boundaiies 

• of the forests, though the right to the lands thus 
taken was foitified by possession for several cen- 
turies, were among the first grievances with which 
the Long Pailiament dealt. Since the passing of 
tlie act for the ‘certainty of forests’ (16 Car. I. 
•chap. 16), the laws of the forest have practically 
-ceased. The last Court of Justice-seat at which 
business was transacted was held in the reign 
of Cliarles I. before Lord Holland ; the office of 
itinerant forest justices was not abolished until 
1817, the criminal law of the forest having been 
-almost wholly repealed half a century before. 

In Coke’s time there were sixty -nine royal 
iorests; of these the principal were the New 
Forest, Sherwood, Dean, Windsor, Epping, Dart- 
-moor, Wychwood in Oxfordshiie; Salcey, Whittle- 
bury, and Rockingham in Noithamptonsliire ; Wal- 
tham in Lincolnshire ; and Richmond in York- 
shire. Some of these Avere disafforested as recently 
as 1850, and now only four are preserved — Windsor 
and Wolmer as the exclusive property of the crown, 
New Forest and Dean with gieatly circumscribed 
piivileges, popular rights overshadowing crown j 
rights. Scotland has many royal forests : in 
Peithshire, Athole, Glenartney, Glenfinlas, Glen- 
almond, &c. ,* in Aberdeenshiie, the Stocket, Dyce, 
Kin tore, Benachie, Drum, Birse, Braemar ; in For- 
farshire, Platan, Montrethmont, Kilgerry ; in Kin- 
caidine, Cowie and Durris; in Banffshire, Boyne 
•and Eiizie ; in Elgin, DarnaAvay, &c. South of the 
Forth were those of Tor wood, CadzoAv, Ettiick, 
•Selkirk, Jedburgh, Traquair, the New Forest in 
Dumfriesshire, &c. The forest code of Scotland 
'{Leges Foiystartim), though neither so complete 
nor administered with the same rigour as that of 
England, was still generally complained of for its 
severe penalties and vexatious restraints. The 
grant of a right of forestry conferred the same 
privilege as if the ground over which it extended 
had been originally, and had continued to be, 
.a king’s forest. See Deer-forests, Forestry, 
Game Laws, Magna Carta, Woods and For- 
ests; the articles on Dean, Epping, Sherwood, 
New Forest, &c. ; Turner, Select Pleas of the 
Forests (1902 ) ; Cox, Pogal Forests (1905). 

Forest Hlarbley a member of the middle 
division of the Jurassic System (q[.v.), of which the 
typical beds occur in Wychwood Forest, Oxford- 
shire. The principal bed is a fissile limestone, 
containing large numheis of dark-coloured shells, 
and capable of being polished and used as ‘ marble.’ 

Forestry is the science and art of forming and 
economically cultivating forests; practically the 
art of managing growing timber. It is accordingly 
rather sylviculture than arboriculture, but may be 
taken to include both branches. 

The history of British forestry can best be 
understood from a brief survey of what took 
place in England. At one time the ^eater pax*t 
of the British Isles was probably thiclvly covered 
with primeval woods, though most of our common 
timber- trees have been introduced ; but even before 
the Roman period extensive clearances had already 
been made. In the Saxon and Danish periods the 
chief use of the Avoodlands was for hunting^ and for 
the pannage of great herds of swine, while xvide 
tracts containing woods and other lands were here 
4 ind there reserved as ‘royal hunting-grounds.’ 


William the Conqueror acquired many such tracts, 
and he extended their boundaries and gave them 
the name oi forestce or ‘fore.sts,’ two of the largest 
being the New Forest in Hants and the Forest of 
Dean in Gloucestei shire, both of which were foinied 
befoie 1086. Lands thus reseived for the king’s 
deer were said to be ‘ afforested ; ’ and new ‘ foi’est 
laws’ of a much more ci’uel and stringent cbaiacter 
than had obtained befoie 1066 weie applied to their 
adniinistiation. For the history of these forests, 
see Forest Laws. The office of chief-justice was 
not abolished by act of pailiament till 1817, when 
his duties were entrusted to the First Commissioner 
of Woods and Forests. And now the existing rem- 
nants of these ancient royal forests are administered 
by the commissioneis under an act of 1852. In 
Scotland forest laws framed on the English model, 
hut nothing like so oppressive, were intioduced at 
a comparatively late date, probably during the 15lh 
century; while in Iieland, at a still later date, 
only aiboricultuial enactments seem to have had 
force, fioni 1634 onwards. 

The planting of trees in Britain for utility or 
ornament certainly dates at least as fai hact as 
the Roman period, and most of our common wood- 
land trees have been introduced, along with many 
others seiving puiely ornamental purposes, ivhicli 
grow well in our mild and equable climate, free 
from exti ernes of summer heat and winter cold. 
The indigenous kinds include common and sessile 
oak, ash, beech, lioinbeam, Scots elm, white and 
goat Aiillow, aspen, birch, alder, rowan, and cheiry 
among broad-leaved trees, and Scots pine and yew 
among conifers ; besides shiubs like field-maple, 
hawthorn, holly, juniper, &c. But to the Romans 
we owe the English elm, sweet chestnut, black and 
white poplar, lime, and service ; while subsequent 
intioductions date from much later periods — 15th 
century, sycamore and crack willoiv ; 16th, maple, 
plane, spruce, and maritime pine ; 17bli, silver fir, 
Canadian poplar, lioise-cliestnut, rohinia, and larch 
(England); IStli, Weymouth and Comican pine, 
and larch (Scotland); 19tli, Austrian pine, Douglas 
fir, Menzies spruce, Monterey, Laiysoii’s, and Nootka 
cypresses, giant arbor vitae, and Japanese laicli; 
while in the 20tli century, as yet, the American 
larch may perhaps prove to be the most important 
neAv species, with the hybrid ( European x J apanese ) 
larch. 

From this it would appear that from the 11th 
to the 15th centuiy, while England was groaning 
under the worst tyranny of the oppressive forest 
laws, no important new kinds of timber-trees were 
introduced. But it is certain that arboiiculture 
was habitually practised, and chiefly in the form 
of coppice with standards, long before the latter 
date. This seems clearly proved by the Statute of 
Enclosure passed in 1482, which applied only to the 
‘forests, chases, and purlieus’ (or disafforested 
lands), and permitted landowners having ivoocls 
within the same to fence their young coppices 
against deer and cattle for seven years after eacli 
fall, instead of only for three years, as had then 
appaiently long been customary. But even at that 
early date there began to be gieat fear of a serious 
want of timber both for ship and house building 
and for fuel and firewood; and the gieat measure 
taken to obviate this danger was the passing of a 
Statute of Woods in 1543, of a compulsory and pro- 
hibitive nature, and applying to all the ivoods in 
the English realm. According to the rotation in 
which the coppice or underwood was worked (four- 
teen years or under, fourteen to twenty-four, and 
over twenty -four years), the falls were to be en- 
closed and fenced for four, six, or seven years ; and 
on every acre of wood felled ‘ twelve standils or 
storers of oak ’ had to be left, or, failing oak, then 
of ‘ elm, ash, asp, or beech,’ to make up the number 
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of twelve standards per acre ‘ likely to prove to be 
timber-trees.’ These were then the five most highly 
prized kinds of timber, and especially the oak for 
shipbuilding. But those provisions soon seeming 
inadequate, the time of enclosure was in 1570 in- 
creased by two years in each case. 

About this time, during the Elizabethan period, 
considerable advances in forestry appear to have 
been made. In Taverner’s Book of Stirvey of the 
royal forests in 1565 the ‘setting’ or sowing of 
acorns and beech-mast is mentioned ( as regards the 
regeneration of old woods, see Oak and Beech), and 
one of the first instances of thus also laising oak- 
woods where they were not already gi owing is said 
to have been thirteen acres in a corner of Cranbourne 
Chase, in Windsor Forest, about 1588 or shortly 
after that. Down to the end of the 16th century 
all the ‘plantations’ made were probably sown, 
while planting with live plants was only introduced 
early in the 17th century owing to the acorns and 
other tree-seeds being eaten by mice and voles, 
biids, &e. Thus Arthur Standish, in his Neio 
Directions for Increasing Timber and Firewood (of 
which the 2nd edition was issued in 1615), urged 
that, to obviate destruction of seed by field-mice, 

‘ the remedy for such as would raise plants is by nur- 
series, where the mice may be destroyed by traps.’ 

All through the 17th and 18th centuries growing 
anxiety about timber for shipbuilding and other 
purposes necessitated close attention to forestry 
in all parts of the United Kingdom, and many 
acts of parliament were passed relating to woods 
and plantations; while in royal forests, and in the 
Forest of Dean in particular, regular schemes of 
management were introduced. So great was the 
scarcity of oak-timber in 1660 that the Commis- 
sioners of the Navy asked the advice of the Royal 
Society, and the result was the reading of a paper 
% John Evelyn on October 15, 1662, which was 
expanded and published as Sylm, or a Discotirse 
of Forest Trees^ in 1664, and which, passing into the 
4bh edition before the author’s death in 1706, gave 
a great stimulus to planting for profit and orna- 
ment throughout Britain. And its influence con- 
tinued all through the 18th and down into the 19th 
century, as numerous subsequent editions appeared 
( 6th to 11th, 1786-1825 ), edited and annotated by Dr 
A. Hunter of York. The only other authors whose 
influence on British arboriculture has been at all 
comparable with Evelyn’s are Sir Walter Scott and 
Loudon, during the first half of the 19th century. 

It is noteworthy that one effect of the Statute of 
Woods (1543) and of subsequent modifying acts 
was to enforce a particular method of treatment of 
woods— namely, coppice or underwood consisting 
of oak, ash, hazel, chestnut, birch, willow, dog- 
wood, &c., with standards of oak, ash, &c. — which 
thus com]>ulsorily became the national form of 
British arboriculture. This secured for the stan- 
dards of various ages in the copsewoods a free 
growing-space, enabling them to form large limbs 
and grow into crooked and curved timber suitable 
for shipbuilding. And so generation after genera- 
tion of forestera and woodmen grew up in the firm 
belief that this was not only the best, but also the 
only suitable way of producing good timber of any 
kind whatever, with the result that in course of 
time, when highwoods also became a common 
method of timber-growing, there was a strong in- 
clination to overthin greatly. This great and very 
usual fault of British arboriculture, down almost to 
the present day, was encouraged by the ruling idea 
that for the proper development of timber-trees the 
distance from stem to stem should equal one-third 
of their height — ^a generalisation which gives the 
same treatment to light-demanding trees like oak 
and larch, and to shade-enduring kinds like beech 
and spruce. 


This specially arboricultural copsewood system 
continued to be practised with a considerable degree 
of regularity until well into the 19th century ; and 
in its earlier years the English copses were among 
the most profitable portions of landed estates, as 
the underwoods also supplied hurdles, hop-poles, 
and small wood, everywhere in great demand and’ 
saleable at good prices. But as the maiket for 
oak-bark and small coppice-Avood has changed com- 
pletely, and is very poor now compared with what 
it used to be, many of the old coppices, with or 
without standards, have^ been convei ted into high- 
woods, in which the main object is to grow trees 
having large, long, clean stems. 

The highwood method of timber-growing became 
considerably extended when large plantations of 
larch and other conifers were made in Britain about 
the middle of the IStli century, and in Ii eland 
about the end of it. During the first half of the 
19th century, however, the old national system of 
arboriculture began to decline, and became almost a 
lost art so far as regularity in storing and thin- 
ning out the different age-classes of standards was 
concerned. After Britain obtained command of 
the seas cheap foreign timber could be imported 
to any extent necessary, and less attention 
was paid to the woodlands. The decline was 
more rapid when steam communications im- 
proved by land and water. The growing neglect 
of the woodlands increased when the import-duty 
was taken off colonial timber in 1846, and became 
intensified when the import-duty was also removed 
from all foreign timber in 1866. Teak and iion 
were ousting oak for shipbuilding, cheap and good 
coniferous timber and sawn wood were apparently 
obtainable in inexhaustible abundance, and the 
value of home-grown woodland produce of all soits 
fell so low that timber-growing, for centuries an 
important rural industry, became unprofitable, and 
many of the existing woods and plantations came 
to be practically treated as game-coverts and orna- 
mental parts of the large landed estates. 

Since 1866, however, the year in which what has 
proved a death-blow was given to the old system of 
British arboriculture, the great economic changes 
throughout the world have profoundly affected the 
question of Britain’s timber-supplies. The vast in- 
crease in population and the enormous industrial 
development that have taken place in America 
since the reconstruction of the United States, and 
in Germany since the union of the empire in 
1871, made these two foimerly wood- expoi ting 
countries our keenest competitors for the surplus 
supplies of the great timber-producing tracts in 
Canada, Scandinavia, and Russia. But even in 
these still Avell- wooded countiies there is less 
timber now available than formerly, and the- 
cost of extraction is greater, so that prices have 
risen greatly and have constantly an upAvard 
tendency. Hence the importance of trying to- 
improve British forestry and to adopt some well- 
considered national scheme of timber - planting 
throughout Biitain, in order to increase work for 
our rural population, and to ensure the steady 
supply of our annual requirements in timber and 
other Avood in years to come, has engaged the 
attention of government. , Although the British 
Empire contains the largest and the most valuable 
forests in the world, Britain itself is one of the 
most poorly wooded countries. In 1915 its wood- 
land area Avas about 3,098,000 acres, of Avhich 

1.730.000 acres Avere in England, 188,000 in Wales, 

880.000 in Scotland, 300,000 in Ireland. 

IVIuch has recently been done for the improvement 
of British forestry and for the instruction of the 
I public in matters relating thereto, and in urging 
I government to deal Avith the timber question, by 
1 tfie Highland and Agricultural Society of Scotland,. 
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the Royal Society of Arts, the Royal Scottish 
Aiboiicultural Society (1854), the Royal Arbori- 
cultural Society of England ( 1881 ), and the Irish 
Forestry Society ( 1901 ) ; and it was mainly to 
their efforts in these directions that a number of 
official inquiries and repoits were made in 1885- 
1918. Bud so far as planting is concerned, only 
very little practical lesulb followed. Small sums 
weie gi anted and lent, chiefly foi education, from 
the fund made available by the Development 
Act (1909). The Great War made foieigri timber 
difficult to get, and British woods were felled so 
lavishly that the problem became acute. In 1919 a 
Foiestiy Act was passed, by which a Forestry Com- 
mission was set up, charged with the duty of pro- 
moting the interests of British forestry generally. 
The functions of the English and Scottish Boards 
of Agriculture and the Irish Department of Agri- 
culture, so far as they related to forestry, were 
handed over to the commission, which is empowered 
to acquire land for afforestation ; promote the sale, 
utilisation, and conversion of timber ; make grants 
and loans to persons and local authorities for 
afforestation ( including replanting) ; manage forests 
or advise on management; set up and carry on 
forest industries ; collect statistics ; establish and 
aid schools ; promote research; prevent damage by 
rabbits, hares, and vermin. Greater facilities for 
instruction in modern forestry are required, espe- 
cially in Scotland, where there is greatest scope 
for timber-growing. A course, for the most part 
in Continental forestry, was instituted in 1885 at 
Cooper’s Hill, hut transferred in 1905 to Oxford 
University, where probationers are trained for the 
Indian Forest Service and for forest appointments 
in the crown colonies. Other university centres at 
which lectures are given include Edinburgh (1889), 
Newcastle ( 1891 ), Bangor ( 1904 ), Cambridge ( 1907 ), 
and Dublin (1913), the most comprehensive courses 
being at Edinburgh and Cambridge; while some- 
what similar instruction is provided at various agri- 
cirltuial colleges. In some cases degrees (B.Sc.) are 
granted, iir other cases diplomas or certificates; 
and certificates in forestry are also given after- 
special examinations by the Highland and Agri- 
cultural Society of Scotland and the Surveyors* 
Institution, London. For the training of young 
woodmen a forest school was opened for England 
and Wales in the Forest of Dean, Gloucestershire, 
by the Commissioners of Woods and Forests hr 
1904, and in 1905 a similar forest school for 
Ireland was organised at Avondale, Co. Wicklow, 
on an estate acquired along with adjoining wood- 
lands for this purpose by the Department of 
Agriculture and Teclirrical Instruction. 

The probationers trained at Oxford, Cambridge, 
or Edinburgh for the Indian Forest Department go 
out as officers in the Imperial Forest Service, while 
officers of the Provincial Forest Services are trained 
at the Indian Forest College at Debra Diin ( United 
Provinces), and members of the subordinate staff 
(foresters, &c.) are taught at local forest schools 
organised in different provinces. Since the forma- 
tion of the Indian Forest Department in 1863 great 
progress has been made in the administration and 
development of the vast forests yielding a large 
revenue. In most of the self-governing dominions, 
however, it is only of recent years that attention 
has been given to the conservation of timber-grow- 
ing lands, and most of them have organised a forest 
service similar to that in India. Canada was the 
first dominion to establish a chair of forestry (at 
Toronto 1907). In several of the crown colonies 
and protectorates (Ceylon, Federated Malay States, 
Kenya, Nigeria, &c.) the forest administration fol- 
lows the lines of the Indian model, though on a much 

SC8il© 

The modern forestry” now taught at university 


and collegiate centres has been to a gieat extent 
adapted from the Continental systems, in so far as 
they apply to the very difteient economic conditions 
obtaining in Britain. Like every other art con- 
cerning the cultivation of the soil, the natunrl 
sciences foim its foundations ; and it is advisable 
that a student should have a fair knowledge of 
chemistry, physics, climatology, geology, elemen- 
tary soil-science, botany, and zoology befoie com- 
mencing the study of forestry itself, in which 
these and other sciences come into play. This 
modern ait of forestry is usually divided, for con- 
venience in teaching dr studying it, into four main 
branches, with an Introdxtction : (1) Bylvioulture^ 
(2) Manag^mmt, [Z) Frotectioiit and (4) 'Utilisation. 

The Introduction should make a brief suivey 
of the history of arhoiicnlture in the United 
Kingdom, then indicate the direct and indirect 
utility of extensive woodlands with regard to 
climate, atmospheric and soil moisture, water 
storage and purification, and also to the employ- 
ment of ruial labour. 

The climatic and physical effects of laige compact 
blocks of woodland consist in tending ( 1 ) to equalise 
the temperature both of the soil and of the atmo- 
sphere, and to diminish extreme differences in each 
of these dui ing summer and winter ; ( 2 ) to inci ease 
the relative humidity of the air, and also peihaps 
sliglitly inciease the total amount of dew, mist, 
and rainfall; (3) to absorb and retain nioistuie in 
the soil, and especially in the upper layer of humus, 
thus helping to prevent floods, to maintain the 
pei*ennial flow of springs and brooks, and to act as 
puiifying filters in water-catchment areas; (4) to 
protect tlie surface-soil from eiosion during heavy 
rainfall; and (5) to help to purify the air from 
excess of carbon dioxide. Their economic uses sao 
(1 ) to provide work for part of the rural population, 
and especially during winter, when other woik is 
scarce ; (2) to provide part of the timber now im- 
ported in vast quantities for industrial purposes, 
and thus increase the sum-total of wages payable to 
workmen in oui own country; (3) to give shelter 
to fields and farm live-stock; and (4) to add to the 
attractions of country life by inci easing facilities 
for sport. On the aveiage one permanent woodman 
is required for eveiy hundred to one hundred and 
fifty acres of woodland ; but this gives no indication 
of the total amount of employment of vaiious kinds 
that large woodlands woiked on business principles 
would ensure to the rural population in planting, 
tending, and felling timber- ci ops ; in preparing, ex- 
tracting, tiansporting, and con vei ting the timber; 
and in distributing the conveited tiniber and other 
woodland produce. Any great national scheme of 
planting would ultimately mean that many millions 
of pounds sterling would annually be circulated 
among our own rural population in place of being 
sent abroad as at present. Even 3,000,000 acres 
of well-managed conifcfrous timber-crops worked 
with a rotation of sixty years would give an annual 
mature fall of 50,000 acres, besides thinnings in 
younger woods, and would probably yield on the 
average a total ciop of about 100 tons weight of 
timber per acie, or about 5,000,000 tons of raw 
material having to he cut, dressed, transported, 
converted, and distributed. 

1. Sylviculture deals with the formation, tending, 
and reproduction or regeneration of woodland crops, 
whether coppices, simple or stored {sylva ccedt^a; 
see Copse), or highwoods {saltus)oi any description, 
between which two different classes of woods and 
plantations there are important legal distinctions- 
(especially with regard to entailed estates in Eng- 
land), Unless this main branch has been pre* 
ceded by a course of forest botany, consideration 
has first to be given to the woodland trees and 
their sylvicultural characteristics ; their relation to 
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«oil, climate, aspect, and environment; their relative 
demand for light, or capacity for enduring shade; 
and their late of growth and suitability for growing 
in pure and in mixed woods. Coppices worked with 
a lotation of twelve to twenty years or so can be 
naturally rem-oduced by felling close to the ground, 
and standards may be stored, or the whole may be 
interplanted for conversion into Jiighwood ; while 
mature highwoods can either be naturally regulated 
by seed shed from parent trees (as is customary 
with beech, and less frequently oak, ash, sycamore, 
and Scots pine), or else clear-felled and a ne\y crop 
raised artificially by sowing or planting- Owing to 
the i*ank growth of weeds in our damp climate the 
Continental methods of sowing are generally quite 
unsuitable, and planting is tlierefore customary, 
the young plants required being raised in nuiseries 
<see* the article Transplanting). Woodland 
planting of any sort can only be successful when 
there is a favourable combination of the following 
five factors : ( 1 ) suitable soil and situation, with 
•such drainage and other soil-preparation as may be 
necessary ; (2) suitable kinds of trees for the given 
local conditions, and of a suitable size and quality ; 
(3) a suitable method of planting and number of 
plants per acre; (4) adequate protection against 
human actions, weeds, live-stock, game, and ver- 
min for some years till the young plantation has 
thoroughly established itself; and (5) immunity 
from serious damage by frost, wind, drought, fire, 
fungus disease, &c. With regard to their timber, 
woodland trees are classified as hardwoods (oak, 
asli, elm, &c.), softwoods (willow, poplar, alder, &c.), 
and conifers. Of these the conifers are usually the 
most suitable for planting for profit on poor land, 
because tlrey are generally less exacting as to soil 
and climate, hardier and more capable of accommo- 
dating themselves to their environment, quicker in 
timber production, and on the whole more easily 
■disposed of; whereas hardwoods usually need a 
fairly good class of soil, or at any rate one that has 
already been enriched with humus, for their profit- 
able growth. And in any case wet land has to be 
thoroughly drained and prepared before planting 
•(even if only by cutting small drains and invert- 
ing thick sods at the given planting -spots), as 
there is always great risk in altering the water- 
level in the soil carrying a timber-crop. But the 
future profit of any plantation is directly affected 
by tlie mode of planting, the size of the plants, 
and the distance at which they are set, as these 
mainly determine the initial cost, with beating- 
up until the plantation establishes itself. Two 
methods of planting have hitherto been cus- 
tomary in Biitain, notching 'or slit -planting by 
making L or T shaped or other incisions in the 
■sod, and then slipping in the plants— -the cheapest 
method, but only suitable for a very light and 
friable soil ; and pitting or opening out pockets of 
eoil, and then replacing it carefully around the roots 
of the plant inserted. The cheapest way of opening 
pits is with a semicircular spade, of which seversd 
kinds are now in use. Whether naturally regener- 
ated woods or artificial plantations should be pure 
or mixed depends on circumstances ; but as a imle 
mixed woods are best, the mixture taking place in 
the natuial method of groups of varying size*&pecially 
suited to differences in soil, aspect, &c. Formerly 
planting was commonly done on a stencil-like 
‘ planter’s scheme ’ — e.g. hardwoods every eight or 
twelve feet — and filled up with larch, pine, &c. as 
■* nui*ses ; ’ and often the nurses were left after they 
^should have been thinned out, so that the iiltimate 
wood was very different from what had been origin- 
ally int^ded. With regard to tending woodlands, 
instruction is given as to weeding and cleaning of 
yotmg crops, and the thinning of those that have 
arrived at or are getting beyond the pole wood stage 


of growth. The natural tendency hitherto to over- 
thin has already been alluded to, and the fact was 
also indicated that light-demanding tiees like oak, 
ash, lai ch, or pine require somewhat heaviei thinning 
than shade-enduring kinds like beech, Douglas fir, 
spruce, or silver fir ; and, of course, the necessity for 
thinnings and the extent to which they are at any 
time desirable depend on local conditions. These 
also regulate tlie chance of profit in partially clear- 
ing and underplanting a manuring crop — a measure 
seldom likely to be profitable here. 

2. Management deals with the best adjustment of 
the capital^ represented by the land and the grow- 
ing timber -crops of all ages, and the incmne, 
represented by the annual increment in wood 
accraing throughout all the woodlands on any 
estate, so as to be able to indicate the best and 
most profitable way of carrying out the propi ietoi ’s 
wishes, while at the same time safeguarding the 
capital and utilising the increment as fiilTy as 
possible. This is rendered all the more difficult 
from the fact that part of the capital employed in 
production (the immature timber - crops ) is of the 
same description as the wood produced for sale. 
This is also true of banking, and theie would be 
hopeless confusion in a bank business without daily 
balancing of books and verification of balances. 
Something of the same kind has to take place if 
woodlands are to he managed on scientific pi inciples. 
The proper amount of capital in gi owing timber 
for the given land forming any working -circle must 
he fixed, and the probable annual increment accru- 
ing thereon must be calculated to ascertain the 
proper annual fall. This can be roughly done by 
simple subdivision of the total area into equal or 
equally productive annual or periodic falls accoid- 
ing to the number of yeais in the rotation ; hut 
where more scientific and systematic methods are 
adopted ( after Continental models ), a worLing-plmi 
has to be compiled after making a register of all 
the crops, taking stock of their respective age, con- 
dition, cubic contents, and annual increment per 
acre, and arranging them into their proper age- 
classes, which can also be shown on a colouied 
‘stock map’ (ordnance survey, 6 inches to the mile 
is best). A wooded estate would be in an ideal or 
* normal ’ condition if it had a normal succession of 
crops of all ages, each having a normal density and 
a normal increment, and having the annual falls 
normally distributed over the whole area ; for then 
there would he a normal growing-stock or capital in 
wood, and a normal annual increment proportionate 
to the quality of the land and giving an equal in- 
come from year to year. But this ideal condition 
can never be attained, nor could it be maintained ; 
and the object of a working-plan is so to adjust the 
given conditions of soil, growing-stock, and annual 
increment as may best suit the objects aimed at by 
the proprietor ; the specific recommendations as to 
felling, thinning, and planting being usually made 
for the next ten years or more, when a revisiorr 
is advisable. In the valuation of woodlands for 
succession-duty, rates and taxes, &c., the various 
acts of parliament regulating these imposts pre- 
scribe the manner in which they are to he assessed ; 
hut for all ordinary purposes exact actuarial 
methods have to he followed, as in all other money 
calculations. And as the rate of iirterest affects 
these considerably, 3 per cent, ought to he usually 
adopted for forestry. 

3. Protection is irrovided by means of special 
forest laws in all countries having extensive wood- 
lands ; and this was formerly the case in Britain to 
a far larger extent than now obtains, when theft of 
and injury to trees, woods, shrubs, &c. are dealt 
with under the Larceny and Malicious Injuries 
Act of 1861. Accidental damage from railway fires 
is provided for in the Railway Fires Act, 1905, 
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operating from 1908. But in addition to protection 
against human actions, woodlands need to be pio- 
tected against game (red deer, roe-deer, hares and 
rabbits, blackcock, &c,), vermin (squirrels, mice 
and moles, and insects), weeds, epiphytes and 
paiasitic fungus diseases, fi-ost, wind, and various 
other injuries arising from inoiganic causes; and 
this main bianch of foiestry teaches the best w^ay 
of preventing these different kinds of danger (so 
far as possible ), and how any damage done can best 
be remedied. 

4. Utilisation deals with the technical properties, 
piactical uses, and market value of the different 
kinds of timber, the best way of felling and pre- 
paring it for sale, of transporting it by land and 
water, and of preserving it by seasoning and anti- 
septic processes. And it also treats of special wood- 
land industxies, such as estate and other sawmills, 
the preparation of wood-pulp and cellulose, chaicoal- 
burning, resin- tapping, and giazing in woodlands, 
about all of which — and especially about small 
sawmills — ^it is desirable that the forester should 
know something. 

It is, however, very important that such a theo- 
retical course of instruction should be supplemented 
by frequent excursions to, and also by residence in, 
woodland estates. 

See the numerous articles on the several trees and 
their management — oak, ash, elm, beech, birch, fir, 
pine, chestnut, walnut, willow, plane, hornbeam, &c. ; 
teak, ebony, mahogany, eucalyptus, palm, &c. ; also Wood 
and Timber, ^ and the following books. Kisbet’s The 
Forester (1905) and The Flements of British Foo'estrtf 
(1911), Forbes’s Estate Forestry (1907), and 

Maw’s The Practice of Forestry (1909) are the chief books 
on British arboriculture; while Schlich’s (and Fisher’s) 
A Manual of Forestry (various editions) deals mainly 
with German conditions. 

Forez, an old division of Fiance, in the Lyon- 
nais, now included in the department of Loire. 
The capital was Montbrison. The Forez moun- 
tains in the west, between the Loire and the AlHer, 
reach 5381 feet in Pierre-sur-Haute, The east is 
a plain, through which flows the Loiie. 

Forfar, the county town of Forfarshire, 14 
miles NNE. of Dundee, stands at the east end of 
Forfar Loch, on a rising ground in the fertile 
valley of Strathmore. It was a royal residence 
as eaily as the reign of Malcolm Canmore, whose 
sou, David I, (1124-53), made it a royal burgh; 
but in 1308 Brace captured and razed the castle 
— its site is marked now by the toAvn cross of 
1684. Forfar, says Boece, was brought in 1526 
to little more than a country village; but since 
the middle of the 18th century it has risen again 
to a comfortable town, with several good public 
buildings, among them a striking Episcopal miurcli 
(1881). The making of brogues by the ‘Forfar 
souters ’ is a thing of the long past ; and linen is 
now the leading manufacture. With Monti ose 
and three other burghs it returns one member 
to parliament. Pop. 10,000. Glamis Castle, a 
stately ch^teau-like pile, the seat of the Earl of 
Strathmore, lies 5 miles 

Forfarshire, or Angus, a maritime Scottish 
county, washed on the east by the North Sea, on 
the south by the Firth of Tay. It has an utmost 
length and breadth of 36 and 36^ miles, and an 
area of 870 sq. m. The surface is finely diversified, 
the rich plain of Strathmore — ^tlie Howe of Angus 
—dividing the Sidlaw Hills (1399 feet) from the 
Grampian Braes of Angus in the north-west, which 
culminate in Cairn na Glasha (3484 feet) on the 
Aberdeensliire boundary, and exceed 2000 feet in 
twenty-two other summits. The chief streams are 
the North and South Esks and the Isla ; and Loch 
Lee (9 by 2 furlongs) is the largest of several small 
lakes. The rocks are Silurian in the north-west. 


and elsewhere Old Bed Sandstone; the soils are 
very various. Somewhat less than half of the 
entire area is in cultivation, and more than one- 
nineteenth under wood. Agriculture is practised 
on the best methods, and much attention is paid to 
live-stock, though the celebrated ‘polled Angus ’ be- 
longs now specially to Aberdeenshire (see Cattle). 
Linen and jute are the staple manufactures of 
the towns. These include Dundee, Montrose, Ar- 
broath, Brechin, Forfar, Kirriemuir, and Car- 
noustie. The county returns one member to* 
parliament. Pop. (1801) 99,053; (1881) 266,360 ; 
(1921) 270,950. Parfc of Southern Pictavia, them 
till 1242 the mormaer-hhxp or old Celtic eaildom of 
Angus, Forfarshire is rich in antiquities — vitrified 
and other liill-forts, cairns and standing-stones, 
Roman camps, the sculptured stones of Meigle,. 
Aberlemno, St Vigeans, Glamis, &c., the ruins of 
Restennoth priory and Arbroath abbey, the round, 
tower and cathedral of Brechin, and the old castles* 
of Glamis, Edzell, Finhaven, Airlie, &c. See A. 
Jervise’s Memorials of Angus and Meams ( 1861 ),. 
and Land of the Lindsays ( 2d ed. 1882 ) ; and 
Warden’s Angus or Forfarshire (4 vols. 1880-83). 


Forfeiture is a legal term which includes the 
various cases in which a pemon is penally deprived 
of property. An offender who is fined forfeits a 
sum of money, which is recovered out of liis general 
estate. The feudal law of England made forfeiture- 
of land and goods part of the punishment of an 
offence involving disloyalty or breach of feudal 
duty ; thus, the lord might claim lands in case of 
what was called ‘escheat with attainder,’ andtheie 
was forfeiture to the king in case of treason. An 
act of 1870 abolishes forfeiture in case of con- 
viction for treason and felony ; but the crown may 
appoint a person to administer the property of a 
convict ; compensation toai^)arties injured, and the 
costs of the prosecution, may be paid out of his 
estate. Civil forfeiture of land may still be in- 
curred by unlawful alienation in Mortmain (q.v.)^ 
or by breach of the conditions on which the pro- 
perty has been acquired. A tenant, for example, may 
incur forfeiture by breach of bis covenants, or by 
wrongful disclaimer — i.e. setting up a claim adverse* 
to that of his landlord. Forfeiture for tortious 
alienation (i.e. for attempting to convey an estate* 
greater than the grantor is entitled to) is now 
obsolete. The courts will alw^ays lean against a 
forfeiture, and the Conveyancing Act, 1881, pro- 
tects a tenant against this extreme penalty where* 
compensation in money meets the justice of the- 
case. 

In Scotland civil forfeiture may arise either from, 
statute^ enactment, at common law, or by agree- 
ment. By 1597, chap. 246, it is enacted that vassals 
failing to pay their feu-duties for two years shall 
forfeit their right. This forfeiture must he estab- 
lished by an action to recover the feu-duties in^ 
arrear, and may be avoided by payment at the bar. 
At common law a vassal forfeited his land by dis- 
clamation or purpresture. The former is analogous 
to the English disclaimer, and consists in the denial 
by a vassal of his lawful superior. Purpresture was . 
incurred by the vassal’s encroachmpt on the streets, 
highways, or commonties belonging to the crown 
or other superior. These forms of forfeiture are 
fallen into disuse. Forfeiture on special agreement 
depends wholly upon the terms of the condition 
inserted in the titles to the land. The condition 
must be fortified by irritant and resolutive clauses, 
and must enter the sasine, in order that it may be * 

! effectual against purchasers of the lands. Of this 
j kind of forfeiture are breaches of Entails (q.v.). 
See Attainder, Treason. 

Forgery ( Fr. forger, ‘to form metal into shape/ 

‘ to fabricate ’) — ^tne crimen falsi of Eoman law, inu* 
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which it was punished with banishment or death, 
according to the enormity of the pai ticular offence 
and the rank of the offender— is ‘ the making of a 
false document in order that it may be used as 
genuine;’ and, in certain specified cases, ‘the 
counterfeiting of a seal or die.’ 

The essential elements in the crime of forgery 
are (1) that there should be in the offender an 
intention to deceive, and (2) that the fabrication or 
alteration should be sufficiently skilful to render 
'possible the deception of a person using ordinary 
observation. It is not necessary that the fraudulent 
imitation should be exact. The fraudulent applica- 
tion of a real signature to a false document, and of 
a false signature to a real one, are both |orgeries. 

The Forgery Act, 1913, now consolidates, simpli- 
fies, and amends, so far as England is concerned, 
the law relating to forgery and kindred offences. 
A document is ‘false,’ within the meaning of the 
;act, if the whole or any material part of it purports 
to be made by or on behalf of a person who did not 
make it or authorise its making; or if, though 
made by or on behalf of such person, the time or 
'place of making, where either is material, or, in 
the case of a document identified by^ number or 
mark, the number or any distinguishing mark is 
falsely stated. In particular, a document is * false ’ 
(a) if any material alteration, whether by addition, 
insertion, obliteration, erasure, removal, or other- 
wise has been made in it ; [b) if the whole or some 
material part of it purports to be made by or on 
behalf of a fictitious or deceased person ; (c) if, 
though made in the name of an existing person, it 
is so made with the intention that it should pass 
as having been made by some other person, real 
or fictitious. For the purpose of the act {a) it is 
immaterial in what language a document is ex- 
pressed, or in what place, within or without the 
king’s dominions, it is to take effect ; ( & ) the forgery 
may be complete even if the document, when forged, 
is incomplete, or is not or does not purport to be 
binding in law; (c) the crossing of any negotiable 
instrument is a material part of such instrument. 

By the common law of England forgery was a 
mere misdemeanour, and punishable as such by 
fine, imprisonment, and the pillory; but capital 
punishment was the usual penalty (see, e.g., the 
• cases of Dr Dodd in 1777 and Fauntleroy in 1824) 
for the more serious class of offences under this 
head. Capital punishment in cases of forgery was, 
however, restricted by acts passed between 1830 
and 1832, and abolished in 1837 and 1861. Under 
the consolidating act of 1913 the punishment varies 
fioin penal servitude for life to not more than two 
years’ imprisonment, with or without hard labour. 
A person injured by a forgery, whether by being 
< deprived of a right, or by parting with property on 
the strength of it, is entitled to recover damages 
or the property parted with. People who pay on 
a forged document cannot, apart from statutory 
authority (see articles Banking, Bill of Ex- 
' CHANGE), charge the person on whose account 
the payment is made with the anmunt paid. Their 
only remedy is against the recipient. The Forged 
Transfer Acts, 1891 and 1892, permit the making 
of compensation (by payments in cash instead of 
the issue of stock, &c.) for loss sustained through 
foiled transfers of shaves, stock, or secuiities. 

Compaiison of handwriting is primary evidence 
^ of forgery. The knowledge req^uisite for this pur- 
ose may have been acq^uired by the witness (i.) 
aving seen the party write ; (ii.) having received 
communications ii*om him in the coume of business ; 
(iii) being an expert in the comparison of hand- 
writing, and havmg had the opportunity of com- 
paring genuine spe<mnens of the party^s handwriting 
with the writing in dispute. The Forgery Act, 
191^ djoes not apply to Scotland. Under Besots 


^aw forgery is a crime at common law, and punish- 
able as such. 

See also the articles Coining, Fraud, and 
Trade-marks. 

In the United States, also, falsification of writ- 
ing is not necessarily forgery in a legal sense ; the 
writing of letters and signing them with the name 
of another, however injurious to the feelings and 
interests of that other, is not forgery in law unless 
pecuniary rights, obligations, or engagements are 
intended to be directly affected by the false writing. 
The definition in Bishop’s Criminal Law is : ‘ For- 
gery is the false niaiking or materially altering, 
with intent to defraud, of any writing which, if 
genuine, might apparently be of legal efficacy in 
the foundation of a legal liability.’ 

Literary Forgeries are to be distinguished 
from all use of pseudonyms, devised to conceal 
the identity of a writer ; and from all writings in 
imitation of some author s style, and temporarily 
fathered upon him for mere literary purpose ; as 
well as from so-called pious frauds, by which writ- 
ings honestly intended for edification are connected 
with some more or less ancient name that com- 
mands respect. Such compositions as are deliberate 
attempts to pass for what they are not are literary 
forgeries, and are as unpardonable as forgeries of 
the signature of a London banker. The fictitious 
account of Formosa, with an alphabet and speci- 
mens of a language, published by Geoige Fsalman- 
azar in 1704, was su(i an imposture as could not 
long escape discovery. The most famous of such 
literary forgeries in English literature are con- 
nected with the name of Shakespeare — himself 
but a stalking-horse for another, according to 
thousands of half-educated people whom no 
evidence could satisfy. The famous Ireland 
forgeries began with an autograph of Shake- 
speare, fabricated by Samuel W. H. Ireland, to 
gratify his father, but soon grew into a heap of 
papers, and an entire play, entitled Vortigorn^ which 
was quickly damned at Drury Lane. The criti- 
cisms of Malone, and the alarm of young Ireland’s 
father, necessitated a confession, published in 1796. 
Twenty years before, Chatterton’s Eowley poems 
had opened up a bitter controversy about their 
authenticity, from which the boy-poet escaped 
by untimely suicide ; and the Ossianic poems pro- 
duced by MaePherson (1762“63) have been rank 
forgeries to a chain of scholai’s from Di Johnson 
to J. F. Campbell, although as vigorously defended 
by many enthusiastic writers. The famous Perkins 
Folio of Shakespeare, said by J. P. Collier in 1852 
to have been discovered, with an extensive series of 
contemporary marginal annotations, created a great 
commotion among Shakespeare scholars, but was at 
length unanimously condemned, and its annotations 
proved to be recent fabrications. In 1852 was pub- 
lished by Mr Moxon a series of letters by Shelley, 
which were discovered a few weeks later to pe 
impudent forgeries, and were at once suppressed by 
the publisher. It was discovered that there was a 
brisk trade in the manufacture of letters, auto- 
graphs, and marginal annotations upon books by 
Shelley, Byron, and others, and that many of these 
showed not only great technical skill in imitation, 
but no mean literary ability in tbeir composition. 
It would be well for purchasers of letters and auto- 
graphs of famous persons to make sure of their 
history, as there is still too good reason to believe 
that the supply of these is adapted to correspond 
with the demand. The most remarkable of all 
the dupes of literary forgers was Michel Chasles 
(q.v.), upon whom had been passed as many as 
27,000 'autographs, including those of Pascal, 
Shakespeare, Dante, and even Julius Caesar. The 
fragment of a Moabite Deuteronomy, inscribed on 
fifteen pieces of sheepskin, brought to London in 
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1883 by Shapira, was a really skilful imitation, but 
failed to deceive Dr Ginsburg and Clermont- 
G-aiineau. See books by E. K, Chambei'S (1891) 
and J. A. Farrer (1907). 

Forget-me-not (the name is accounted for by 
various legends) is 3Iyosotis jpalustris ; but the term 

has spread to the 
larger-flowered 
species, and in- 
deed to all the 
members of the 
genus — practi- 
cally superseding 
the more prosaic 
title of Scorpion- 
grass, derived 
from the inflor- 
escence so char- 
acteristic of the 
Boraginacese, 
and also that of 
Mouse-ear, from 
the hairy leaves. 
M. silvatica^ the 
wood forget-me- 
not, the Alpine 
M, alpestris, 
and among 
exotic species M. 
azorica^ are speci- 
ally -worthy of 
cultivation. M. 
•uerskolor^ a com- 
Wood Forget-me-not mon weed, is 

{MyoBotis sUvaticcL^i remarkable for 

a, a flower. the change of 

colour in its 

flowers, which not only show the change from red 
ito blue in opening so common in the order, but 
begin with a distinct yellow. By the doctrine of 
Signatures (q.v.), Myosotis was like a scorpion’s 
tail, and therefore good for scorpion bites. Tlie 
newer name came from Germany, and was so little 
known in England in 1800 that to ‘ Hope’s gentle 
gem, the sweet forget-me-not ’ Coleridge appended 
a note explaining what plant he meant. 

Forisfamiliationdit., ‘ the putting forth from 
or beyond the family’) is the separation of a child 
from the family of his father, as by marriage, or by 
receiving from his father a separate stock, tlie profits 
of which are enjoyed by himself, or by renouncing 
Legitimi (q.v,). 

Fork. See Cutlery. 

Forli, capital of the province of the same name 
in Italy, situated at the foot of the Apennines, in a 
pleasant and fertile plain, 40 miles SE. of Bologna 
by rail, is a well-built and handsome city. Of the 
churches the cathedral, S. Girolamo, and S. Mer- 
curiale are the most notable. In these and in the 
city galleiy are some of the best pictures of Cignani, 
Guido, Melozzo, Guercino, and others. The citadel, 
founded in 1361, is now used as a prison. Theie 
are manufactures of silk, shoes, hats, and cloth. 
Forli (the ancient Forum Livii) is said to have 
been founded by Livius Salinator, after his vic- 
tory over Hasdrubal, on the Metaurus, 207 B,0. 
In the middle ages it formed a republic, and during 
the subsequent struggles of the Guelphs and 
Ghibellines frequently changed its rulers. In 
I860 Forli, which had been incorporated in the 
States of the Church since the time of Pope Julius 
II., became Italian. Pop. 62,000. 

Forlorn-hopCf the body of men selected to 
eftect a lo(]|gment on a breach, or to lead in scaling 
the wall of a fortress. The word is from the Dutch 
de verloren hoop (Aoop pron. as English hope)y ‘the | 
lost band or ta-ooi) J * F^** infants perclus, | 



Form, in music, is the scheme of symmetry 
underlying the construction of a composition. Many 
pieces aie built u23on the plan of a Song ( q.v.) ; the 
first movement of a Sonata (q.v.) or Symphony 
( q.v.) shows another fundamental form ; and a thiul 
is the Rondo (q.v.). The Symphony as a whole 
developed out or the Suite, and has in turn given 
lise to the freer ‘symphonic piece’ oi ‘ syinphonic 
poem.’ For form in philosophy, see Aristotle. 

Formalin, a powerful antiseptic and disinfecc- 
ant, is a watery solution of formaldehyde (formic 
aldehyde ; see Aldehyde). It is laigely used on 
the Continent for preserving milk, and is not so 
innocuous as is sometimes represented. 

Forma Pauperise See In Forma Pauperis. 

Formation has by English geologists been 
generally applied to a group of strata united )>y 
some character which they have in common, wliether 
of age, origin, or composition, as tlie Carboniferous 
Limestone formation, which, together with the for- 
mations of t\\Q Millstone Crit and the Coal-measures, 
constitutes the Carboniferous System. The term is 
therefore of subordinate importance to system. 
Foreign geologists seldom use formation in this 
sense. ^ With them the w^ord is de-scriptive of the 
materials composing strata, as chalk formation, 
meaning thereby not the Cretaceous System, hut 
beds composed of chalk; so carboniferous formation 
is a group of beds containing coal. To bring our 
nomenclature into uniformity with that of foreign 
geologists some purists propose dropping tlie.tenn 
formation out of our systems of rock classification. 
But to do that would require despotic authority, 
and the term will probably sumve in spite of its 
supposed inconvenience. 

Formes, Karl, bass singer, w^as bom in 1810 
at Miilheim, on the Rhine, and \vas for some years 
a verger before he made his d<Sbut on the stage at 
Cologne, in 1842, as Sai astro in the Zaiiberfiote, 
He was engaged for a time in Vienna, and sang in 
Italian opera at Covent Garden until 1867, w’henhe 
visited America, and entered on a comparatively 
wandering life, in spite of the possession of a voice 
that for volume, compass, and quality was one of the 
most magnificent ever heard. Se died at San 
Francisco, 16th December 1889. — His bi other, 
Theodor, born in 1826, a^ijieared first at Ofen in 
1846, and was long one of the most noted tenor 
singers in Germany. He died in 1874. 

Formia, formerly Mola di Gaeta, a seaport of 
Italy, on the Gulf of Gaeta, with 12,000 inhabit- 
ants. The ancient Formiee, it became a Roman 
town in 338 B.C., and was celebrated for its wine. 
Here are the ruins of Cicero’s villa, Fonnianum. 

Formic Acid, CH 2 O 2 or HCOOH, derives its 
name from the circumstance of its having been first 
obtained from the red ant ( Form ka rufa ). It occurs 
in ants, in the stings of bees, wasps, and nettles, in 
fir needles, and in various animal secretions. It 
may be obtained from any of these by distillation 
with w^ater. Anhydrous formic acid is a mobile 
liquid of extremely penetrating odour, ciystallising 
at 35® F., and boiling at 214® F., miscible'in all pi‘o- 
portions with water and alcohol. It produces a 
painful blister if dropped on the skin. The aque- 
ous acid is prepared in the following manner : Half 
a pound of oxstlic acid is mixed with one pound of 
glycerine, and the mixtui'e heated in a retort to 
275® F. ; a little dilute formic acid distils ; another 
quantity of oxalic acid is added, and the mixture 
again heated, and so on indefinitely, the glycenne 
remaining unchanged at the end of the operation. 
The decomposition is as follows : 

Oxalic Acid. Formic Acid. Carbonic Acid. 

C2H2O4 = CO0H3 + CO2. 

Acid containing 66 per cent, of the pure substance 
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is obtained in this way. The anhydrous acid is 
procured h^ preparing the lead salt, and decompos- 
ing this with sulphuretted hydrogen. It maj be 
formed synthetically in various Avays : { 1 ) By direct 
combination of carbonic oxide, CO, and caustic 
potash, KOH, forming KCO 2 H, potassium formate ; 
(2) by boiling aqueous prussic acid ; (3) by heating 
chloroform with caustic potash. Formic acid and 
all its salts (called formates orformiates) are strong 
reducing agents, and precipitate metal from solu- 
tions of gold, silver, or mercuiy salts. Formic acid 
is obtained in small quantities by the oxidation of 
a gi;eat number of organic substances. Formates 
of silver and lead are sparingly soluble; all the 
others are freely so. By heat they are converted 
into oxalates yielding pure hydrogen. 

Potassium Formate. Potassium Oxalate. Hydrogen. 

2KCO2H = K2C2O4 + H2. 

Formosaf called by the Chinese and Japanese 
Taiwan, zxi island lying oft* the Chinese province 
of Fh-chien, from which it is separated by a strait 
from 90 to 220 miles Avicle. Formosa, which Avas 
ceded by China to Japan in 1895, is crossed by the 
meridian 121° E. and the Tiopic of Cancel j and 
has a maximum length of 235 miles, whilst its 
hieadth varies from 70 to 90 miles. Area, 14,000 
sq. m. Forming one link in the volcanic chain that 
extends from the Aleutian Islands southAvards to 
NeAV Guinea, it constitutes the eastern escarpment 
of Avhat Avas once the great Malayo-Chinese con- 
tinent, and is connected by a submarine plateau 
Avith the Chinese mainland. The backbone of the 
island, extending north and south, is formed of a 
range of densely-AVOoded mountains, of Avhich the 
highest peak. Mount Morrison (renamed Niitake- 
yama by the Japanese), is 14,270 feet hmh ; Mount 
Sylvia, the second, is 12,480. Eastward ot this range 
lies a narroAV strip of mountainous country, present- 
ing to the Pacinc a precipitous cliff-Avall Avith in 
many places a sheer descent of from 5000 to 7000 
feet, whilst a very short distance farther east the 
floor of the ocean sinks to a great depth at 
an extremely steep gradient. The Avestem side of 
the range consists of a single broad alluvial plain, 
stretching from north to south of the island, seamed 
by innumerable water channels, and terminating at 
the coast-line in mud flats and sand-banks. Yet on 
this side of the island the land is rapidly encroach- 
ing upon the sea, as the consequence of the gradual 
elcA^atiou of the Avestem seaboard and the deposi- 
tion in and around the embouchures of the rivers of 
the large amount of sediment brought doAvn by 
them from the mountains. This latter process is 
primarily due to the heavy rainfall of the northeni, 
central, and eastern portions of the island, Avhere the 
rain-clouds of the north-east monsoon, after crossing 
the Avarm KiosiAvo or Ja^panese Gulf Stream, on 
coming in contact with the mountain barrier of 
the island become chilled and discharge their con- 
tents in I'ains of excessive violence. Apart from 
this heavy rainfall, the climate is not exceptional, 
the insular position ensuring a modification of the 
heat by sea-breezes. The mean of summer is 80° 
to 90“ F, ; of Avinter, 60“ to 60°. Violent typhoons 
are verj comnion at certain seasons. 

The island is famous for the rich luxuriance of its 
vegetation, many of our hothouse plants growing 
Avild on the mountain slopes and in the valleys, and 
there is a profusion of ferns, tree-ferns, camphor and 
teak trees, pines, firs, wild fig-trees, liquidambars, 
bananas, bamboos, and palms. 'Rice paper’ is pre- 
pared from the pith of a tree peculiar to Formosa. Of 
animal life it is noticeable that there are a great 
number of species of birds pieculiar to the island, that 
insects are scarce, and that noxious wild animals 
ate few, but that fish are plentiful in the waters 
round the coast. The principal products of commer- 


cial importance are tea, sugar, coal, turmeric, rice 
SAveet potatoes, ground-nuts, bamboos and rattai/ 
grasses, tobacco, timber, the fiuit lung-ngan, sesa- 
inum-seed, and above all camphor, the specialty of. 
the island. Coal is AA^orked, and a little petroleum 
expoited ; gold is found in the river gravel, and is 
collected ; sulphur is abundant, especially in the 
noith; and iron and silver exist. The principal 
exports are camphor and tea ; the imports, opium„ 
cottons, and Avoollens. The Japanese sought to 
prohibit the importation of opium, but have been 
compelled to make the trade in it, like that of 
camphor and salt, a government monopoly. A very 
large propoition of the shipping trade is carried on 
by means of native junks, which ply to and from 
the mainland ; the remainder mostly in British 
bottoms. The principal ports are Tanisui, Kilung, 
Takow, Taiwan, and Anping. Kilung has become 
an important bunkering port. Most of the trade is 
with Japan— China, Britain, and the United States 
sharing^ the rest. TaiAvan Avas the seat of govern- 
ment till 1887, Avhen it was transferred to Tai-pei 
or Taihoku (pop. 163,000). The Pescadores, or 
Hokoto Islands, also ceded to Japan in 1895, are 
a group of basaltic islands 20 to 25 miles AA^e&t of 
Formosa, Avibh an area of 50 sq. m. and a popula- 
tion believed to amount to some 55,000. 

The inhabitants of Formosa, numbering in 
1920 3,654,398 in all, consist of Chinese settlers,, 
about 153,000 Japanese, and 104,000 aborigines,. 
Avho seem to consist of several different tribes,, 
mainly of Malayan and Negrito descent. Three 
divisions are recognised : Pepohw^an, civilised and 
sinicised agriculturists; SekhAvan, other settled 
tribes ; and Chinhwau, the untamed savages of the 
mountains, Avho Avaged fierce and unceasing war- 
fare against the Chinese immigrants. Of the 
natives, Avhose lan^age is Malayan, not very 
much is known. ^ Theie seems to be evidence of 
niatiiarchate. Priestesses are prominent in their 
religion, and seek to influence the spirits hy slash- 
ing at them with long knives in their Avild dances. 
Head-hunting is going out of fashion. The civil 
government of Japan has entiiely subdued the 
turbulent element, and made well-nigh inci edible 
progress in equipping an administration of more 
than European modernity. Hygienic Avorks, in- 
cluding sewage disposal, water-supply, and hos- 
pitals, have been carried out, and an efficient educa- 
noiial system established, with elementary and 
normal schools. Roads and raihvays have heen^ 
made ; the post and telegraph oifices are complete. 
The island Avas known to the Chinese before the 
Christian era, hut does not seem to have seriousljr 
attracted their attention until the year 605 or 
606 A.D. In the 14tli century they established 
several colonies in Formosa, which, however, Aveie 
withdrawn in the middle of the 17th century. 
Although Portuguese and Spanish navigators began 
to visit the island a century earlier, the first Euro- 
pean people to establish themselves on it were the 
Dutch, who in 1624 built Fort Zelandia, near the 
modei’n TaiAvan. Tliey Avere, hoAvever, expelled 
in 1661 by a Chinese adventurer, Koksinga, who* 
retained possession of the island for twenty-tAvo 
years. Some years later a regular (Chinese coloni- 
sation of the western half of the island Avas carried 
through, the colonists coming principally from 
Ffi-chien and Kwang-tung. Subsequently the 
island became notorious for the piracy of its 
inliahitante and the ill-treatment they inflicted 
upon navigators who chanced to be Avrecked on 
their coasts. Accordingly in 1874 the Japanese* 
invaded Formosa ; but on the Chinese undertaking 
to check the evils complained of they withdrew. 
Ten years later the French, during their contest 
with China in Tongking, held for a time the 
coal districts of Kilung. The occupation by the* 



FORMOSA 


FORSTER 


769 


Jfipane&e troops did not take place without opposi- 
tion from the natives and Chinese ‘Black flags. ’ 
But the Japanese were practically in full posses- 
sion of the island before the end of 1895, and set 
themselves at once to the work of reoiganisation. 

See, besides the older authorities, Guillemard, G'i^iise 
of the ^Marchesa^ (1886) ; Terrien de Lacouperie, in Jour, 
Roy, Astatic Soc, for 1887 ; Girard de Rialle, in JReoue 
Anthropologie for 1885 ; Imbault-Huard, L^Ue Formosa 
( 1893) ; W. Campbell, Formosa under the Dutch (1903) ; 
J. W. Davidson, The Island of Formosa Past and Present 
( 1903) ; Y. Takekoshi, Japanese Rule in Formosa (1907) ; 
Mis McGovern, Among the Jffeadhunters of Formosa 
(1922); Owen Rutter, Through Formosa (1923); B. 
Hayata, leones Plantarum Formosarum. The Descrip- 
tion of Forynosa (1704) by Psalmanazar (q.v.) was a tissue 
of inventions. 

Formosas a territory in the extreme north of 
Argentine^ Republic, formed in 1884, and bounded 
on three sides by the rivers Pilconiayo, Paraguay, 
and Berm e jo. Estimated area, 41,400 sq. miles; 
pop. 20,000. The country is generally a vast plain, 
gently sinking to the south-east, covered with 
forests, and in large sections liable to frequent 
inundations, the summer rains lasting from October 
to May. The capital is Formosa, on the Paraguay, 
about 100 miles NNE. of Corrientes. 

Foi'ins of Address. See Address. 
Formiilse. See Chemistry. 

ForreSf a royal burgh of Elginshire, 5 miles S. 
of Findhorn village on the Moray Firth, and 25 
ENE. oi Inverness, wdth which and Nairn and 
Fortrose it returned a member to parliament until 
1918. On its Castle Hill, a royal residence from 
1189 to 1371, stands an obelisk (1857), 65 feet high, 
to the Crimean hero, Dr Thomson of Cromarty ; 
whilst on the wooded Cluny Hill ai*e a hydropathic 
establishment, and the Nelson tower (1806), 70 
feet high. Sueno’s Stone is a remarkable sculp- 
tured monolith, ascribed by Skene to the year 900 ; 
the Witch’s Stone recalls Forres’s old reputation for 
witchcraft, not in Macbeth’s time alone. Public 
buildings are the town-house, Falconer museum, 
mechanics’ institute, and Anderson’s Institution. 
Pop. 4000. 

Forrest 9 Edwin, actor, was born in Phila- 
delphia, 9th March 1806, his father being of Scotch 
descent, his mother a German, and made his fii-st 
regular appearance on the stage there in 1820, as 
Douglas in Home’s tragedy. At the age of twenty 
he appeared as Othello at the old Bowery Theatre in 
New York, where his immediate success was the 
foundation of a popularity that survived for many 
years. He played in London with great success in 
1836-37, but at his appearance in 1845 his Mac- 
beth was hissed by the audience; and an unworthy 
and spiteful resentments that prompted him, a few 
weeks later, to stand up in a private box in the 
Edinburgh Theatre and^ hiss Macready, utterly 
destroyed his reputation in England and Scotland. 
A more serious result of his jeSous action was the 
Astor Place riot in New York in 1849, which ensued 
on the hissing of Macready’s Macbeth by Forrest’s 
sympathisers, and which ended in the death of 
twen^-two men. These events, and the public 
scandal attendant on a suit for divorce brou^t by 
his wife, lessened his fame and embittered his 
temper. He retired from the stage between 1853 
and 1860, when he returned to fill at Niblo’s 
Garden, New York, the most successful engage- 
ment of Ms life. Later tours proved failures, and, 
after a long struggle against weakness and disease, 
he made his last appearance as an actor in the part 
of Richelieu, at the Boston Globe Theatre in 1871. 
Even then a craving for the old-time applause led 
him to give readings from Shakespeare in several 
large towns ; but Siese, too, proved unsuccessful, 
205 


and lie lefcired to his native city, where he died of 
paralysis, 12th December 1872. Forrest has been 
not unjustly called an essentially melodiamatic 
actor ; his robust physique and powerful voice made 
the assumption of sentimental parts almost impos- 
sible. But his x>owers as a tiagedian were of a 
very high order ; his Lear, Othello, Coriolanus, and 
several other paits were justly ranked in their own 
day as memorable performances. With him the 
line of great Ameiican actors begins. See lives by 
Alger (1877), Barrett (1881), and Harrison (1889). 

Forrest, Baron (Sir John Forrest ; 1847- 
1918), Australian explorer and politician, was born 
at Bunbury, in Western Australia, and from 1864 
onwards was connected with the survey depart- 
ment of the colony. In 1869 he commanded an 
expedition in search of Leichhardt ; in 1870 he 
headed an exploiing expedition fiom Perth to 
Adelaide ; in 1874, with his brother Alexander 
(born 1849), one from Champion Bay tliiongh 
the heart of Australia to the Adelaide- Port 
Darwin telegr^h line. He was first premier and 
treasurer of Western Australia under responsible 
government (1890-1901); and joining the Federal 
Cabinet in 1901, be held several offices under Sir 
E. Barton and Mr Beakin (1901-4), and was 
treasurer in Mr Deakin’s two later administra- 
tions (1905-8 and 1909-10), Mr Cook’s (1913-14), 
and Mr Hughes's (1917-18). He was made a 
peer of the United Kingdom in 1918. Among bis 
publications are Explorations tn Australui ilS76) 
and Notes on Western Amf/^alia (1884-87). — His 
brother Alexander, besides taking part in John’s 
journeys, in 1879 started, along with Hill, to explore 
the north-western parts of the Australian conti- 
nent ; discovered the fertile region now called Kim- 
berley District; and ascended the river Fitzroy for 
a distance of about 250 miles. This journey was 
described in Journal of an Expedition from the De 
Grey to Fort Darwin ( 1880 ). 

Forrest, Nathan Bedford (1821-77), a dis- 
tinguished Confederate cavalry commander during 
the Civil War, was born at Chapel Hill, Tennessee, 
and was at first a slave-trader. 

Forst, an industrial town of Prussia, 80 miles 
SE. of Berlin by rail, has a population of about 
32,000, mostly engaged in manufacturing buckskins, 
in cloth manufactories, and in tanneries. Forst has 
also a trade in cattle. 

FOrster, Friedrich Christoph, poet and 
historian, bom near Hamburg, in Saxe-Meinin- 
gen, on 24th September 1791, devoted himself 
at first to the study of archseology and the 
history of art, but on the outbreak of the war 
of liberation joined the Lutzow sharpshooters 
along with young Theodor KQmer, and, like 
him, wrote fiery war-songs, stirring up his country- 
men against the French. After his return to Berun 
he taught for a while in the school of artillery 
and engineeiing, but was dismissed for writing 
a work criticising the Prussian constitution. In 
1829, however, he was appointed a custodian of 
the Royal Art Museum at Berlin, where he died on 
8th November 1868. He wrote several popular 
historical works, dealing chiefly ’with the war of 
liberation and the Mstory of Prussia, including a 
collection of biogra^Mcal sketches entitled Preus- 
sens Melden im Krieg und Frieden; and, besides 
these, three works on Wallenstein ; a FListory of 
Frederick William I, (3vols. 1835); Urkunderwuch 
(new ed. 2 vols. 1839); andDf« Hofe und Kahinette 
Europasim 18, Jahrhundert (3 vols. 1836-39). His 
Gedichte appeared in 2 vols. 1838. 

His brother Ernst, painter and writer, was 
bom 8th April 18(X). His passion for art -was 
first awakened by Cornelius, under whose direction 
he executed various fresco pieces in Bonn and. 
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Munich, from 1823 to 1825. An expedition to Italy 
for the purpose of making drawings from the old 
masters Dore fruit in Contributions to th& H%story 
of Modern Art (1836). From this time he aban- 
doned painting and devoted himself almost ex- 
clusively to investigations bearing upon the history 
of art, his principal books being Letters on Painting 
(1838) ; History of German Art (5 vols. 1851-60) ; 
Monuments of German Architecture, Sculpture, and 
Painting (12 vols. 1853-69); Introduction to the 
History of Art (1862) ; biographies of Fra Angelico 
(1859), J. G. Muller (1851), Raphael (1867-68), and 
Cornelius (1874), and a translation, in conjunction 
with Scliorn, of Vasari’s Lives of the Painters. 
At the time of his death, on 29th April 1885 at 
Munich, Forster left two large works unfinished, 
a History of Italian Art (5 vols. 1869-78), and 
Monuments of Italian Painting (4 vols. 1870-82). 
He also edited the posthumous works of his father- 
in-law, Jean Paul (1836-38), and wrote several 
biographical works relating to the great humorist, 
the chief being the last five volumes of Wahrheit 
aus Jean Pauls Lehen (1827-33). 

Forster,* Johann Reinhold, a German tra- 
-veUer and naturalist, was born in Dirschau, in 
Prussia, on 22d October 1729. He was educated at 
Halle and Danzig for the clerical profession, but 
his favourite studies were languages, botany, and 
zoology. Repairing to England in 1766, he acted 
for a few years as a teacher at Warrington in Lan- 
cashire, until he was appointed to accompany Cook 
as naturalist during his second voyage in 1772. On 
Forster’s return his son published an account of 
the journey from Forster’s own note-books, whilst 
Forster himself wrote Observations made during a 
Voyage round the World (1778), chiefly on physical 
geography and natural history. Two years after- 
wards he received the appointment of professor of 
Natural History at Halle, where he died on 9th 
December 1798. He wrote also a work on Minera- 
logy ( 1768 ), one on the Byssus of the Ancients ( 1770), 
Flora Americce Septentrionalis (1771), Zoologtoe 
Barioris Specilegium (1781), an Account of the 
South Sea Plants (1776), and Geschichte der Ent- 
deckungen und Schiffahrten im Norden (1784). — 
His eldest son, Johann Georg Adam, was bom 
near Danzig, on 26th November 1754. When only 
seventeen years of age, he accompanied his father 
in Captain Cook’s second voyage, and published, 
with the assistance of his father, an account of the 
expedition. After living as professor of Natural 
History at Cassel and at Wilna, he became librarian 
to the Elector of Mainz in 1788. Whilst he was on 
a visit at Paris in 1792, whither he had been sent to 
request the incorporation of Mainz with the French 
republic, the Prussians retook Mainz, and Forster 
lost all his property, including his books and manu- 
scripts. He died at Paris, 12th Januaiy 1794, His 
writings, especially his Ansichten v<mi Niederrhein 
(1791-94) and his Beschreibung einer Beise um die 
Welt (1784), take a high rank amongst German 
works descriptive of nature. His Letters were pub- 
lished by his widow in 1829 ; and a complete edition 
of his works appeared in 9 vols. in 1843. 

John, an English political and his- 
tormal writer, was bom at Newcastle, 2d Aprfl 
1$12. He was educated for the bar, but early 
devoted liimself to periodical writing. His politi- 
cal articles iu the London Examiner, for which he 
commenced writing in 1833, attracted more atten- 
tion than is ^ually bestowed on newspaper leaders, 
owing to their vigour and point, coupled with the 
love of tmth, conslstenoy, and outspoken honesty 
tto displayed. Fojrster edited the Fareian Quar- 
tem/Menmu? for some time ; l^en for nearly a year, 
as I^atons’s successor, the Da% Hews, and 'from 
to 1856 the Mxctmmer. BCe was the author 


of many admirable biographical and historical 
essays, as the two volumes of Edinburgh and 
Quarterly articles reprinted in 1858, and an 
admirable series dealing with the times and states- 
men of the English Commonwealth, under the 
titles History of the Grand Bemonstn ance (I860); 
Arrest of the Five Members ( 1860 ) ; Sir John 
Eliot, a Biography ( 1864 ) ; and Lives of the States- 
men of the Commomcealth (1840). His literary 
memoirs are The Life and Times of Oliver Gold- 
smith (1848 ; 2d and improved ed. 1854), accounted 
one of the best biograpnies in English literature ; 
Walter Savage Landor (2 vols. 1868) ; The Life of 
Charles Dickens (3 vols. 1871-74); and the first 
volume of a Life of Swift (1875). His life of 
Dickens was assailed as having exposed with too 
great frankness the failings of his hero ; a more 
valid objection is that in the method of treatment 
adopted the biographer is almost as prominent as 
his subject. Forster’s style is clear and forcible. 
He himself was an indefatigable student and a con- 
stant and devoted friend. He was appointed secie- 
tary to the Commissioners in Lunacy in 1855, and a 
Commissioner in 1861. He died 1st Februaiy 1876. 
See Renton, Forster and his Friendships (1912). 

Forster^ William Edward, statesman, was 
horn at Rradpole, Dorsetshire, July 11, 1819, the 
son of an esteemed minister of the Society of 
Friends, who died while on an anti-slavery mission 
in Tennessee, in 1854. Educated at the Friends’ 
School at Tottenham, he fiist contemplated going 
to the bar, but abandoned this intention for com- 
merce, and accepted an appointment in a worsted 
manufactory near Bradford. He early took an 
interest in philanthropic and political questions, 
and during the terrible Irish famine of 1845 visited 
the distressed districts as almoner of a relief fund 
raised by his co-religionists. In 1850 he married 
Jane, eldest daughter of Dr Arnold of Rugby, and 
sister of Matthew Arnold. Forster unsuccessfully 
contested Leeds in the Liberal interest in 1869, but 
two years later was returned for Bradford. After 
serving for thirteen months as Under-secietaiy for 
the Colonies (1865-66), he became in 1868 Vice- 
president of the Council on Education, and a privy- 
councillor. He accepted from Mr Gladstone a seat m 
the cabinet in 1870, and the same year introduced 
the greatest legislative measure associated with 
his name, the Elementary Education Bill (see 
Education). His conduct of the hill was 
marked by great ability, but it led him into 
strong conflict with the Nonconformist members 
and the Birmingham League, who objected to 
the 26th claiise, which enabled school hoards to 
pay the fees of indigent children at denomina- 
tional schools out of the rates. In 1872 Forster 
introduced the Ballot Bill, which he piloted 
through the House of Commons with much skill. 
After the resignation of the Liberal ministry in 
1874, he visited the United States. His father’s 
memory was warmly cherished by the abolitionists, 
and Forster himself, who had always been a staunch 
supporter of the Union, and an uncompromising 
enemy to slavery, received an enthusiastic welcome. 
He had counted among his personal friends Emer- 
son, Adams, and Sumner. On the retirement of 
Mr Gladstone from the leadership of the Liberal 
party in January 1875, Forster and Lord Harting- 
ton were named for the post, hut the former wrote 
withdrawing from candidature, on the ground that 
he could not hope to unite the various sections of 
the party. In the ensuing November he was 
elected Lord Rector of Aberdeen University- 
In the Gladstone administration of 1880 Forster 
! accepted the office of Chief-secretary for Ireland, 

I at that time the most onerous post m the govern- 
ment. He had not coveted the appointment, hut 
' assumed it patriotically, in the hope of being able 
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to grapple with the Iiish problem. An agi*arian 
and political agitation was then disturbing a large 
poition of Ireland. Foister was attacked unceas- 
ingly in parliament by the Irish members, and his 
life 'was threatened by the ‘ Invincibles,’ who after- 
wards assassinated his successor, Lord Frederick 
Cavendish, together with Mr Burke. !More than 
one thousand evictions having taken place in Ire- 
land during the first six months of 1880, Foister 
carried through the House of Commons the Com- 
pensation for Disturbance Bill, intended for the 
relief of deserving tenants evicted for non-payment 
of rents which they were unable to discliarge. The 
measure was rejected by the Lords ; and this proved 
a gi’eat blow to Forster, who believed that b}’- its 
aid the government would have been able to cope 
with the rising influence of Mr Parnell, and with 
the growing agitation among the Irish peasantry. 
A land act was passed in 1881, but a coeicion act 
was also necessary for the suppression of agrarian 
crime ; and, when the Land Learie issued its ‘ No 
Rent ’ manifesto, Forster replied by a proclamation 
declaring che League illegal. Mr Parnell and 
several members of his party were arrested. In- 
duced to adopt a change oi policy by the con- 
tinued disturbed condition of Ireland, in April 1882 
a majority of the cabinet determined to release the | 
‘ suspects,’ whereupon Forster and Lord Cowper (the ' 
Lord lieutenant) resigned. Considerable excite- 
ment arose over what was known as ‘ the Kilmain- 
ham Treaty,’ and Forster was much applauded by 
the Conservatives for his policy in this matter, and 
for his attitude on the Irish question generally. 
Foister subsequently condemned the government 
for their action in Bechuanaland and also in the 
Sudan; and he supported the unsuccessful vote 
of censure upon them after the death of General 
Gordon. He took a profound interest in Imperial 
Federation. He believed that *a parliament in 
Dublin would be fi aught mth danger to both 
England and Ireland.’ In November 1885 he was 
again returned for Bradford, but he died in London, 
5th April 1886. In character Forster was loyal, 
honest, unselfish, and courageous. He was an 
effective parlianientai'y speaker, from^ his straight- 
forwardness and earnestness of conviction, but he 
had none of the shining gifts of oratory. See Life 
by Sir Wemyss Reid (1888). 

Foi’sytli, Sir Thomas Douglas, K.C.S.I. 
(1827-86), Indian civilian, born in Liverpool, 
entered the Company’s service in 1848, and was 
employed in the administration of the Punjab until 
1870, being created C.B. for his services during the 
mutiny. In 1870 he conducted a mission to Yar- 
kand in Eastern Turkestan, and in 1874, having 
crossed the great ranges that separate Kashgar 
from India, he concluded a commercial treaty with 
the emir. The reports of these missions contain 
much valuable geographical information. On his 
return Forsyth was made a member of the Legis- 
lative Council of India ; and in 1875 he succeeded, 
acting as envoy, in averting war with Burma. See 
his Autobiography (1888), and Henderson and 
Hume, Lahore to Yarkand (1873). 

Fortf Paul, born in 1872 at Reims, began in 
1895 to publish the pieces afterwards collected in 
the many volumes entitled generally Ballades 
and Ballades franqa%ses. His so-called ‘pobmes 
en prose ’ are prose only to the eye. 

Fortaleza, capital of Ceard (q-v.). 

Fort Augustas, a. village on the Caledonian 
Canal, at the head of Loch Ness, 33 miles SW. of 
Inverness. A bairack built here in 1716 to awe the 
disaffected clans was enlarged in 1730 by General 
Wade, who named it Foit Augustus, out of com- 
pliment to William Augustus, Duke of Cumber- 
land. The rebels captured and dismantled it in 


1746, but it was soon lestoied, and garrisoned down 
to the Crimean war. In 1857 it was sold to Lord 
Lovat, whose son nineteen yeais afterwards pre- 
sented it to the Benedictines ( q.v. ) ; and by them 
during 1876-82 it was converted into a stately 
abbey, college, and hospice. 

Fort de France, capital of ^Martinique, in the 
French West Indies, lies on the west coast, and has 
an excellent harbour ; pop. 27,000. 

Fort Dodge, on the Des Moines River in Iowa, 
U.S., at the intersection of four railways, has 
some manufactures, and is near a vast coalfield ; 
pop. 20,000. 

Fortescue, Sir John ( 1394 ?-l 480?), educated 
at Exeter College, and called to the bar at Lin- 
coln’s Inn, he was in 1441 made serjeant-at-law, 
and in the following year Lord Chief- justice of the 
Court of King’s Bench. In the struggle hetw^een 
the Houses of York and Lancaster he steadily 
adhered to the latter, and was attainted by the 
parliament under Edward IV. He accompanied 
Margaret of Anjou and her young son. Prince 
Edward, on their flight into Scotland, andistheie 
supposed to have been appointed Loid Chancellor 
by Henry VI. In 1463 he embarked with the queen 
and her son for Holland. During his exile he wrote 
his celebrated work. Be Latcdihus LegmnAn^Um, for 
the instruction of Prince Edward, who was his pupil. 
But on the final defeat of the Lancastrian party at 
the battle of Tewkesbury, 1471, where he is said to 
have been taken prisoner, Fortescue submitted to 
Edward IV. He died in about the ninetieth year 
of his age. The Be La'udihus Lepim was not 
printed until the reign of Henry VHI. ; anotbei 
valuable work by Fortescue is The Goveriianoe of 
England; otherwise called the Bifferenoe betioeen 
an Ahsolnte and Limited Monarchy, written in 
English ( 1714 ; new ed. by Plummer : Clarendon 
Press, 1885). ‘ His collected works were piinted 
for private circulation by Loid Clermont in 1869. 

Fort6Viotj the ancient capital of the Piets 
(q.v.). Its site is about 7 miles SW. of Perth. 

Fort Garry. See Winnipeg. 

Fort George» a fortiess 12 miles NE. of 
Inverness, on a low sandy projection into the 
’Moray Firth, here only 1 mile broad. It was built 
in 1748, at a cost of £160,000, to keep the Highland 
clans in subjection. It is the dep6t of the Seaforth 
Highlanders. 

Forth» a rivei and firth of Scotland. The river 
is formed by two head-streams, Ducliray Water and 
the Avondhu, which, rising on and not far from 
3Ben Lomond, at altitudes of 3000 and 1900 feet, 
run 14 and 9 miles to a confluence near Aherfoyle, 
the Avondhu traversing Lochs Chon and Ard. 
From their confluence, 80 feet above sea-level, the 
Forth itself winds 39 miles to Stirling, then 12J 
(the ‘Links of Forth*) to Alloa, the distances in 
a straight line being only 18| and 5| miles. It 
receives the Teith, Allan Water, and Devon, and 
traverses or divides Stirling, Perth, and Clack- 
mannan shires. 

The Firth of Forth extends 51 miles eastwaul 
from Alloa to the German Ocean, between the 
counties of Clackmannan and Fife on the north, 
and Stirlingshire and the Lothians on the south. 
It has a 'wadth of ^ mile at Kincardine, 3 miles 
above Bo’ness, IJ at Queensferry, 5 between Gran- 
ton and Burntisland, 17 at Prestonpans, and Si at 
Elie. Its waters, 3 to 37 fathoms deep, encircle 
the islands of Inchkeith (fortified), Inchcolm 
(with a ruined abbey), Cramond, &e., whilst at 
the entrance are the Bass Rock (q-v.) and the 
May. On the two last and on Inchkeith are 
lighthouses. Rivers falling into it are the Garron, 
Avon, Almond, Water of Leith, Esk, and Leven. 
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White Fish aie plentiful. In 1882-90 a great rail- 
way bridge was erected across the Firth at Queens- 
ferry (see BRIDGE), above which is St Margaret’s 
Hope, one of the safest roadsteads in the kingdom. 
Kosyth, on this bay, is a great naval base. See 
H. M. Cadell, The Story of the Forth (1913). 

Fortification has two distinct branches, 
called Field and Permanent fortification. It con- 
sists substantially of the art of so dealing with the 
soil, of so using natural features, and of so apply- 
ing to one’s purposes suitable materials of all kinds 
that the enemy’s difficulty in reaching you is en- 
hanced. You wish to hold a given stretch of 
ground with troops that are, necessarily or of 
design, weaker than those the enemy can, and is 
likely to, bring against that stretch. He hopes 
to reach you, and then to use his superior force 
upon you, by two means ; by his fire he will try 
to beat down the defenders’ fire, and through 
advance by favour of that beating down he means 
to leacli you with superior numbers. Fortification 
is the antidote, for it aims at giving cover to the 
defenders, but not that only; it aims also at en- 
a])ling them to use their weapons in the most effective 
manner from first to last. Therefore the military 
engineer plans so to deal with the soil, and with 
mateiials such as concrete, masonry, timber, and 
iron, that cover shall be of the best possible ; and 
he does his best, also, by good siting of the works 
and by the provision of obstacles in the way of an 
advancing enemy, to keep him under fire to the 
utmost possible extent. 

This applies* as a general statement of aim, both 


come to be called camouflage — that is, clever dis- 
guising of objects. 

The wars of this century have, chiefly owing to 
increase of power in fireanns, brought about a 
steady development of fortification from the model 
shapes of eailier times to an astonishing irregu- 
larity of treatment. Every case has become a 
particular case, and it is liardly possible to lay 
down a type. The change is patent when one 
looks at figs. 1 and 2, a plan and sections of what 
may be reckoned a typical redoubt of the last 
decade of the 19th century. Such a work would 
be held a meie shell-trap now, capable of being 
wrecked by a modern enemy at short notice. The 
work we should now build in place of this would 
have hardly anything above ground, might have its 
subterranean parts as much as 30 feet deep, would 
have no guns in it, and would be surrounded by 
belt on belt of barbed wire. 

This matter of obstacles is reckoned an important 
branch of fortification. As the aim in planting an 
obstacle is to keep an advancing enemy longer 
under fire, it is to be placed within efiective range 
of one’s small-arms, and is to be of such a kind 
that it does not itself afford any concealment. The 
wire entanglement, vroven between strong posts,, 
is, therefoie, the best known, while in some cases 
inundation has proved first-rate. Obstacles ob- 
tained by digging are not liked, because they give 
cover, but a deep and wide excavation, such as a 
canal, is useful for stopping tanks. See Abattis. 

The names of the various shapes of works of 
older types are all French. The redoubt in fig. 1 
is a hlunted redan, and -would be 


^ a plain redan or fliehe if the two 

A ~ i • ~ A faces wm*e continued upwards to 

j h. — meot. Tlio xBar face is called the 

-!- ”^ / \\\ gorge, and was often a meie pali- 

///// . ' — ^ lunette 

///// \\\ had two faces, two flanks, and a 

///// MyL JlS gorge, making a plan like the 

/ /// / ^ ^ gable of a house seen in elevation. 

/ //' — 79 — ^ r \ / I \W 1 honnettes on the for- 

/ j/// I ^ \W ward* angles were portions of the 

////////I I feiOT ill parapet higher than the rest ; the 

( m T aJ a ' " oarhettes were gun-platforms high 

1 1 ^ ' I enough to let the artillery fire oyer 

- ■ ■ B - — j — J parapet, this method affording 

a wider field of fire than was given 
^ by the embrasures to the guns on 
Fig. 1.— Plan of Field Redoubt : the flanks, but rendering the guns 

CCS, boanettes ; yb, barbettes ; cc, traverses ; dd, parados. The diagonal shading and their crews more vulnerable, 
indicates the position of casei^tes. NoTE,-in this and in figs. 2, 5, and 6 the The frauerses were short masses of 
reliefs are given in feet reletiTelr to the plane of site (+ above, - below ). perpendicular to the parapet 

on its inner side, placed at intervals 

to Field and Permanent fortification, the former I as shelter from enfilade fire — that is, fire arriving in 

J-i 1 1 J I- 1 I .I rw.. ’ ® 1 


being the comparatively hasty work executed by 
the troops themselves during war or in face of 
threats, the latter the more elaborate construc- 


the line of the parapet. The parados w’ere banks 
of earth to guard against fire against men’s backs, 
as parapet means the guard of the breast. The 


tions, using quantities of concrete and iron as well ditch was often broad and deep enough to be an 


as earth, executed by governments in peace-time. 
Here it should also be said that during the Grvea.t 
War iron and concrete were pretty freely used in 


obstacle, and was improved as such by a palisade 
in the bottom or by /raises projecting from the 
escarp or counterscarp. These last are, respec- 


field entrenchments, hut this only became possible 1 tively, the near and the far sides of the ditch. 

a.: j-i z 1.* ji I . . i. , .a . 


owing to the stagnation along the fronts of the The names ( 
long period of ‘trench warfare.’ It should also be fortification ai 
said that two developments in the war caused two of the crest of 
corresponding additions to the art of fortification, point of para] 
One of the developments was the use in field war- of parapet an 
fare of very heavy artillery, firing shell of terrific slopes of para 
explosive power, guns and shells being also in slope of earth 
unheard-of nuinbers. The second was the perfect- ^ tir i.. sn f.bnf. 


The names of other elements of a complete field 
fortification are as follows; command, tne height 


of the crest of parapet above ground ; crest, highest 
point of parapet ; berm, ground left between foot 
of parapet and ditch; exterior, superior, interior 
slopes of parapet — ^the first usually left at natural 
slope of earth, second nearly level, third steep at 
J or so that the rifleman may stand close up to 


mg or r^onnaissance by aei*oplane, enabling the the crest, such slopes requiring revetments of hrush- 
ginners to ^ve immediate and accurate iuforma- -wood, timber, sods, bricKS, or other material. The 
taou as to the correctness or incorrectness of their banquette is the broad step on which the soldier 
developments added greatly stands to fire; the terr^lem is the interior level 
necess^y depth for overhead cover that was space of the work. Accessories are tambours, small 
ip oe safe, and also increased the value of what has stockades projecting from a face, to provide flank-^ 
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ing fire along the face ; these were called caponiers rear, and the best of them were so strong as to 
when in a ditch, where they were roofed over, resist a direct hit of any but the very largest 
Such works, when standing quite detached, are shells. They were small and difficult targets for 
BlocJchouses iq.v.). None of these works, made of the artillery, but the concussion of a hit was 
the dimensions and materials of last century, is sometimes sufficient to kill all the occupants, 
allowable now against an enemy who has modern The preparation of houses, woods, quarries, 
gun««. existing hedges and ditches for defence is also 

During the Great War it was found that in field included in field fortification. Houses or aggre- 
fortification theie must be no approach to putting gations of houses may be of value for a moment 
many of one’s eggs into one basket. There must at the first brush with the enemy, but when 
be no crowding of one’s men on the defensive; modern artillery opens on them their remaining 
more than ever, in modern war ‘death loves a strength resides in their cellars and in the cover 
crowd.’ It was found that, until the moment of sometimes afforded by heaps of ruins. Large 
hand-to-hand fighting arrived, there must he no- w'oods are worth fortifying, for they affoid conceal- 
where a big human target for the enemy shells, ment even from the enemy aircraft. When time 
The defender must contrive to do his work with is short, existing hedges, ditches, and banks may 
machine-guns, which produce much fire in propor- be of value if they are properly sited foi your 
tion to the number of men whom their manning tactical purpose. 

exposes to the enemy. By careful siting and dis- Permanent Fortification, for the protection 

of cities, harbours, tracts of country, 
bridges (see Bridge-head), roads, 
&c., dates from the earliest ages. 
Its aim formerly was to keep out 
the enemy by passive resistance 
unaccompanied by counter-attacks, 
except in the form of sorties to 
destroy his siege- woiks and bat- 
teries. Since 1859, however, the 
same principle of detached w^orks 
and free manoeuvring ground be- 
tween them for counter-attack which 
has been applied to field fortifica- 
tion has been adopted for permanent 
works. This is due to the vast 
improvements in artillery and small- 
arms, the former easily destroying 
Fig. 2. the strongest works at long dis- 

A, section tlrrongh face, AA, fig. 1 ; B, section through gorge, BB, fig. 1. tances, and the latter, on the other 

hand, increasing the power of armies 
guising, he must contrive to hide as many as in the open field. The change has been gradual 
possible of these machine-gun nests from the foe, brrt progressive. In Greek history w^e read of cities 
so that when the crisis of the attack is approaching surrounded with walls of brick, stone, and rubble, 
there may still be enough weapons available for Babylon had a wall of prodigious circuit — 100 feet 
those critical minutes wien the bayonet-fight is high, 32 feet thick, and surmounted by tower’s, 
very near. The Germans even tried to make Jerusalem, at the time of Vespasian’s siege, had 
machine-gun emplacements shellproof, by con- similar walls, with masonry of enormous solidity, 
structing what our men called ‘ pill-hoxes.’ These But the square and round towers, which had 
were enormous masses of reinforced concrete, en- formed sufficient flanking defence against arrows, 
closing a small loepholed chamber with exit to the and the walls which had resisted battering-rams, 




Bg. 3.-~Vaubaa’s First System (ground-plan) : 

A, bastion ; B, curtain ; C, tenaUle ; D, caponier ; B, ditch ; F, ravelin ; G, covered way ; H, salient place of arms ; 

I, re-entering place of arms ; K, glacis. 


were soon found to be useless against artillery, Italians commenced to flank their walls with small 
and other devices had to he resorted to- bastions. These are works of shape (see 

Bastion Early in the 15th century the above), having two faces, two flanks, and an open 
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gorge. A bastion front consists of a face and a 
fla 7 ik of each of two adjoining bastions, joined by 
a curtain (see fig. 3). Those at Verona, built by 
Micheli in 1523, are usually looked upon as the 
oldest extant. Tartaglia and Albert Puier, painter 
and engineer ; Marchi, an Italian, who died 1599 ; 
Errard Bois-le-Diic and De Ville, under Henry IV. 
and Louis XIIL of France; and the Count de 
Pagan, whose treatise appeared in 1645, did much 
towards laying the foundation of that science which 
Vauban subsequently brought almost to perfection. 
Born in 1633, this great engineer was equally dis- 
tinguished in peace and in war. After having 
taught how fortresses could be rendered almost 
impregnable, he was led by the restless ambition 
of his master, Louis XIV., to demonstrate that the 
reduction of any work was a mere question of time 
and powder, so that even he himself could not 
construct a rampart that should withstand the fire 
brought against it by his system of attack. He 
constructed thirty-three new fortresses, improved 
above one hundred, and conducted personally more 
than fifty sieges. Coehoorn, director-general of the 
fortresses of the United Provinces, was the con- 
temporary, rival, and opponent of Vauban ; his 
masterpiece was Bergen-op-Zoom. Cormontaigne, 
Belidor, Bousmard, and Carnot may also be men- 
tioned as conspicuous followers of Vauban’s 
principal theories. Their works all begin by sur- 
rounding the place with a continuous polygon, on 
each side of which a bastion front, covered by out- 
works, is constructed. 

The enceinte^ or main body of the place, is traced 
as follows, if the polygon taken is an octagon. The 
exterior side, about 380 yards long, ah (ng, 3), is 
bisected in c by the perpendicular cC, which is made 
one-sixth of ab ; aC, 6C are joined and produced, 
and the faces of the bastions ad, hg, each equal to 
two-sevenths ah, are measured along them. Next, 
fiom a and h as centres, with radius ag, arcs are 
desciibed cutting aC, hO, produced in /and e ; de,fg 
form the flanks of bastions, and efthe curtain. The 
rampart is formed from the earth excavated from 
the ditch, and the parapet built on it. It will be 
seen from the plan that the faces and curtain 
provide fire over the country beyond the ditch, 
while the flanks are built for fire into the ditch 
under faces and curtain, where an enemy is not 
visible from the faces or curtain. The capital of 
the bastion is a line bisecting its salient or forward 
angle, and it is seen that in this direction the de- 
fender’s fire is not good ; consequently the besieger 


is apt to advance his sap on that line, but is in 
his turn met by the engineer adding, in front of 
the curtain, a ramlvn or redan ( F in fig. 3 ). The 
covered way, G, 10 yards wide, is covered by the 
glacis, K, 8 or 10 feet high, and sloping gradually 
towards the country. Traverses in the coveied 
way prevent its being enfiladed. The tenaille, C, 
is a low parapet sweeping the interior of the 
ravelin and the ditch ; it also protects the scarp 
revetments of the bastions and curtain. 

The caponier, D, forming a communication be- 
tween the tenaille and the ravelin, consists of a 
passage between two low parapets, each with a 

f lacis sloping towards the ditch, which is swept 
y their fire. At the re-entering angles of the 
covered way places of arms, I, are formed by 
setting off 30 yards along each counterscarp for 
the gorge, and making the faces enclose a salient 
angle of 100°. These, and the salient place of arms, 
H, are convenient for preparing sorties. 

Vauhan's second and third systems were methods 
of improving existing works of simpler design. 

Goehoom's system had counterguaids in front of 
the bastions and parallel to them. The angle 
of his ravelin was always 70°, and his flanks were 
protected by curved shoulders called orillons. 

Cormontaigne widened the gorge of his ravelin, 
thereby reducing the length of the bastion face 
exposed to breaching. He also revived the step- 
like formation of the covered way, originally seen 
in the system of the great German engineer Speckle 
(died 1589), which gives defenders a continued line 
of fire from each traverse along the covered way ; 
and he placed redoubts in the re-entering places of 
arms. 

Modifications led up to the so-called modern 
French system, without great changes. Horn-worhs 
and Crown-works (q.v.) were added in front of 
ravelins, hrayes or lower parapets outside 

the bastions, cavaliers (elevated retrenchments) 
within them. Improved breaching-power in cannon, 
making escarp masonry an easy prey, then necessi- 
tated counterguards and couvrefaces of masonry 
and earth. 

The tenaille or star trace consists of alternate 
salient and re-entering angles, the latter being not 
less than 90°, Eavelins and other outworks are 
added as in the bastion trace. It was chiefly used 
by Montalembert (1714-1800), but has many 
defects — e.g. the salients are easily enfiladed ; the 
I interior space is confined ; the defence of the main 
I ditch from the lamparts is very impel feet ; and if 



Fig. 4. — Vauban’s First System (profile) ; 
a, rampart; b, ■banquettes ; c, parapet; d, revetment ; e, escarp; / counterscarp. 


casemates are used at the re-entering angles to 
remedy this defect, they can be destroyed by the 
enemy’s fire passing along the ditch. 

The Folygonal System. — Early in the 19th cen- 
tury the German Engineei*s had recognised that 
the * polygonal system ’ of fortification invented by 
Montalembert was better adapted to the increased 
range and accuracy of artillery fire. This system 
placed the parapets of the enceinte along the sides 
of the polygon, sometimes broken slightly outwards 
or inwards, and always flanked by strong'casemated 
caponiers projecting from their centres. These 
caponiers mount thirty to forty guns in two or 
tbiiee Hers, firing through masks or twmels in 


many cases, and are themselves protected by 
counterguards and ravelins, besides being flanked 
from batteiies in rear. Fig. 5, a half -front of the 
Antwerp enceinte (1859), as fortified by General 
Brialmont of the Belgian Engineers, is perhaps the 
best example of this system. Besides simplicity, 
each front nas greater length (1200 yards as against 
400), better bombproof cover, communications, 
retrenchments, and flank defence. It is more easily 
adapted to the site. Its ravelins are wider, but 
support one another less, and it is more vulnerable 
to attack by mining. 

But the fortifications of Antwerp also illustrate 
another change in this science, by which advanced 



FOETIFIGATION 


775 


works close to the enceinte were replaced by a 
chain of detached forts 3 to 5 miles from it. 
The value of a chain of redoubts was proved at 
Pultowa, Fontenoy, Torres Vedras, and Dresden. 
D’Arcon hist, and^Kogniat after him in 1816, both 
of the French Engineers, strongly advocated the 
‘camp-foitiess,’ as it is called by the Austrians, 
and it soon became the only recognised system 
of fortification. It was applied to Portsmouth, 
Plymouth, Paris, the Rhine fortresses, thioughout 
the Fianco-German frontier, and wherever modem 
defences became necessary. 

The continuous encunte^ built at enormous cost, 
is now out of favour, any such being untenable 
against modern guns when once the outer forts are 
taken. These also in the Great War succumbed 
quickly under the blows of modern shells, and the 
defence of the place practically depended on the 
field army, using field fortification. It is not that 
the strength of peinianent works is valueless, but 


they are to be looked upon as a help to a field 
army fighting a battle, rather than as a fortress 
meant to endure a siege with no help outside its 
own garrisons. When Napoleon was asked his 
view on fortifications, he replied, ‘ To gain time ; ’ 
and it is the case that in the Great War time was 
gained by the Allies on some critical occasions. 
Another point is the assailant’s necessity of calcu- 
lating the effort required. Li^ge took thirteen days 
(5bh to 17th August 1914) to capture, and its 25,000 
garrison Inflicted 42,000 casualties. Namur ( 19fch 
to 25th August) cost 97,000 shells, which filled 25 
long trains. Maubeuge (25th August to 8th Sep- 
tember) held up 60,000 Gei^mans, who were wanted 
on the Marne. Antwerp (28th September to 10th 
October) kept back 150,000 Germans, used 300,000 
shells (100 trains), and 300 more trains for guns 
and stores. 

The most powerful form of detached fort de- 
pended substantially on two things : ( 1 ) the depth 
of the underground shelters and the nature of their 
covering ; (2) the resisting-power of the cupolas or 
overhead shields of the chief guns. These cupolas 


are of steel, and have hydraulic machinery for 
raising them when the gun is to fire. In the Gieat 
AVar no cupolas proved really shellproof, so great 
is the weight of the modem shell, so powerful the 
shatteiing eneigy of its explosive charge, and so 
accurate its flight. In the case of these permanent 
vrorks, the enemy usually knows their plan from 
peace-time, and can find cupola and gun even if 
these are disguised, while the besieger’s guns, 
installed by night and camouflaged, may take days 
for the besieged to discover, and can be shifted if 
threatened. As an example of war experience, the 
first-class forts of Douaumont and Vaux, of the 
fortress of Verdun, were disarmed by the French 
in 1915 ; when the Germans attacked next spiing, 
the forts were manned only by a company each of 
infantry. 

Coast fortifications used to be held as constitut- 
ing a different problem, owing to the weight of 
ships’ guns ; but it has now been shown that in- 
land warfaie can be tioubled with 
artillery just as heavy. Great 
closed works of permanent type 
are not needed ; the batteries are 
hidden away carefully ; anti-aii- 
craft arrangements are perfected ; 
the guns are put up on high 
ground if such is available. The 
enemy is kept at a distance by 
mines anchored in zones, search- 
lights help in preventing him 
sweeping the mines up by night, 
submaiines and destroyers peipet- 
nally thi eaten his near approach. 
Very seldom have warsliips suc- 
cessfully attacked coast works of 
good quality of constiuction, of 
armament, and of garrison. In 
the Russo-Japanese war (1904-5), 
the Japanese only once fought 
Port Arthur from the sea, and 
with no success. In the Great 
War the Allied fleets never dared 
attack the German permanent 
fortifications of the North Sea 
coast, while they often bombarded 
with some effect the batteries the 
enemy built on the Belgian coast. 
At the Dardanelles in 1915 the 
Allied fleets destroyed with little 
tiouble the old permanent bat- 
teries near the water-level, but 
were beaten by the big guns 
installed 0,nd concealed high up 
among the hills, running on rails 
and thus easily movable, and by the drifting mines 
floating down from the Sea of Marmora. 

The cost of first-class works was coming, towards 
the end of the 19th century, to be judged prohibi- 
tive, and it w'as being said that the money would 
be better spent on perfecting the armament and 
equipment of the field troops. Consequently the 
patent increase in the destructive force of ai lillery 
was seldom adequately met by improvements in 
existing fortresses, while new ones of the fimt 
class meant the expenditure of many millions 
sterling. 

The experience of the Great War has been such 
that, if permanent works aie to be newly built, or 
old works brought really up to date, the construc- 
tions will be on no formal plan. Tunnelling on a 
gi*eat scale, along with roomy subterranean bar- 
racks, magazines, and food stores, will be a feature ; 
every part will be knitted to evei*y other part by 
deep-down passages carrying, in the chief of them 
at least, tram and railway lines. Infantry will 
man field entrenchments, prepared on the outbreak 
or the imminent threat of war, all communicating 
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with the deep chambers or tunnels by shafts or 
staircases. An immense number of machine-gun 
emplacements, rendered inconspicuous by sitmg 
and by disguises, will be dotted about everywhere, 
all having safe communications to the underground 
lef^’ions. There will be a complete network of 
duplicate and triplicate telephone-lines. The fort- 
less will have an ample endowment of air service, 
with tunnelled hangais, shellproof. All the guns 
of the defence, except the lightest, will be on rails, 
with many alternative emplacements for the decep- 
tion of the enemy’s observers, and every gun wdll he 
capable of immediate withdraAvalinto perfect safety 
when threatened with being oveiyowered.^ The 
tress will also have to contain, in conditions of 
safety from bombardment of every sort, agieat out- 
fit of militaiy workshops. See Mines ( Military ), 
BrBLiOQRArHT . — Die bestandige Befestigung (1909), 
by Brunner (Austrian); ForUfication (1907), by G. S. 
Clarke ; La, Fortification permrcnente (1908), by Deguise 
(Belgian); Leitfadenfur den XJnterricht in der Befesti- 
gungslehre (1914, German ofl&cial book); Textbook of 
Engineering at Woolwich. 

Fortiguerra^ Niccolo, an Italian poet, was 
born at ristoia in 1674. He pmceeded to Rome 
at an early period, and was speedily raised to 
the dignity or bishop and papal chamberlain by 
Clement XI. The greater part of his attention 
was given to letters ; but he is now^ remembered 
only as the author of a satirical epic entitled U 
Ricciardetto ( 1738 ), which is praised by his country- 
men for its natural humour, grace of style, and 
elegance of versification. The best edition is one 
published at Milan in 3 vols. in 1813. Fortiguerra 
died at Rome, 17th February 1735. 

Fort Madison^ capital of Lee county, Iowa, 
on the Mississippi River, 19 miles SW. of Burlington 
by rail, with a state prison, and many manufac- 
tures; pop. 12,000. 

For'trosCf a watering-place of Ross-shire, on 
the inner Moray Firth, 10 miles NNE. of Inverness, 
was one of the Inverness burghs ; and its two por- 
tions, Chanonry and Rosemarkie, were constituted 
a royal burgh in 1590. The seat of a Coluniban 
monastery in the 6th century, of the bishopric of 
Ross from 1124, it retains the south aisle and chap- 
ter-house of a cathedral, demolished by Cromwell 
to furnish stones for his Inverness fort. Pop. 1000. 
Fort Royal. See Fort de France. 

Fort St Dayid, a ruined fortress on the coast 
of Madras Presidency, 100 miles S. of Madras, 
on the outskirts of Cuddalore. It became British 
in 1690, along with all the land round about to the 
distance of a ‘ randome shott,’ and was an important 
place during the struggle ^vith the French, forming 
the chief of the English settlements on the Coro- 
mandel coast from 1746 to 1752. It is of interest 
also from associations with Clive ( q.v.), who became 
governor in 1756. 

Fort St George. See Madras. 

Fort Scott, in Kansas, on the Marmiton River, 
98 miles S. of Kansas city. A railway junction, it 
» has foundries, machine-shops, flour and other mills, 
and trade in coal. Pop. 10,700, 

Fort Smitll^ in Arkansas, stands on the south 
bank of the_ Arkansas River, and has a large trade 
and some miscellaneous manufactures ; pop. 30,000. 
Fort Smnter. See Sumter. 

Fortuna. called by the Greeks Tyche^ was in 
classical mytholoj^ the goddess of Chance. Accord- 
ing to Hesiod, she was a daughter of Oceanus ; 
according to Pindar, a sister of the Parcae. She 
differed rrom Destiny or Fate in so far that she 
worked without law, giving or taking away at her 
own good pleasure, and dispensing joy or sorrow 
mdiuerentily. She had temples at Smyrna, Corinth, 


and Elis. In Italy she was extensively worshipped 
from a very early period, and had many tftles, 
such as Patricia^ Plebeia, Equestris, ViriUs, Primi- 
yenia^ Puhlica^ Privata^ Muhebris, Virginensis^ &c., 
indicating the extent and also the minuteness of 
her superintendence. Particular honours weie 
paid to Tier at Antium and Praeneste ; in the temple 
of the former city two statues of her were even 
consulted as oracles. Greek poets and sculptors 
generally represented her with a rudder, as a 
symbol of her guiding power ; or with a ball, or 
wheel, or wings, as a symbol of her mutability. 
The Romans proudly affirmed that when she 
entered their city she threw away her globe, and 
put off her wings and shoes, to indicate that she 
meant to dAvell with them for ever. 

Fortunate Islands, or Islands of the 
Blest. See Atlantis, Avalon, Antilles, Bren- 
dan, Canary Islands, Elysium, Hesperides 

FortunatUS is the title of one of the best 
people’s books {Volkshucher) ever written. It 
originated about the end of the 15th century, 
though many of the tales and legends included in 
it are of much older date. The opinion that it was 
worked up into German from a Spanish or English 
original may safely be set aside. The substance of 
the book is that Fortunatus and his sons after 
him are the possessors of an inexhaustible pm’se of 
gold and a wishing-cap, which however, in the end, 
prove the cause of their min. The moral is that 
worldly prosperity alone is insufficient to produce 
lasting happiness. The oldest printed edition of 
the book now extant bears the date 1509. Later 
German editions mostly bear the title, Fortunatm, 
von seinem Seckel und Wvmch-hutlein. It has 
been r^riuted in the third volume ( 1846 ) of Sini- 
rock’s Deutsche VolJcsbucher, Versions of the story 
have appeared in French, Italian, Dutch, Danish, 
Swedish, and even Icelandic. The first to drama- 
tise the subject was Hans Sachs, in Der For- 
tunatus mil dem Wunschsec/cel (1553), after whom 
comes the English Thomas Dekker, with his Pleas- 
ant Comedie of Old Fortunatus (1600), a work 
which had the honour to make its reappearance in 
German about the year 1620. The most poetical 
edition of the story is that given by Tieck in his 
! Phantasm, See Schmidt, in Ersch and Gruber’s 
I Encyklopadie (sect. 1, vol. xlvi.). 

FortUlie9 Robert, a botanist and traveller in 
China, was born in the county of Berwick in 1813. 
After serving an apprenticeship as a gardener, he 
obtained employment in the Royal Botanic Garden 
at Edinburg, and afterwards in the gardens at 
Chiswick. His real life-work began, however, in 
1843, with the first of his journeys to China, on 
behalf of the Botanical Society of London. The 
results of this journey, the fruits of his observa- 
tion of the flora of the country, its tea and cotton 
culture, ^peared in 1847 in Three Years' Wander- 
ings in JNorthem China, He subsequently visited 
Cnina on three separate occasions, to study the 
methods of tea-cultivation, to carry plants from 
that country to India, and to collect seeds and 
plants for the government of the United States. 
Yedo and Peking (1863) was written after .his fifth 
and last journey to the East. His other two books 
are A Journey to the Tea Countries of China (1852), 
and A Residence among the Chinese (1857). For- 
tune was for a few years director of the Botanical 
Gardens at Chelsea. He died 16th April 1880. 

Fortune-telling. See Divination, Palm- 
istry, and Gypsies. 

Fortuny y Carbo, Mariano, an eminent 
Spanish painter, was bom at Reus in Tarragona, 
in 1839, and studied in the Academy of Barcelona 
and in Italy. When Spain declared war against 
the sultan of Morocco, Fortuny followed the army 
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to Africa, and filled his portfolios with studies of 
Eastern life. He received a commission for his 
‘ Battle of Tetuan,’ which now hangs in the Cham- 
ber of Deputies, Baicelona; hut the subject was 
little to his taste ; and, disputes having arisen, this 
large work was never quite completed. It was the 
-domestic and ceremonial aspects of Eastern life 
that Eoituny chose to portray, and these mainly 
for their purely artistic possibilities; the painter 
treating his subjects simply as colour-schemes 
made up of dusky countenances, and gorgeous 
draperies, and vivid sunlight. His touch was par- 
ticularly incisive and dexterous, and the effects he 
.aimed at were those depending on the sparkle and 
brilliancy of points of potent, infinitely varied 
•colour. He afterwards stayed much in Paris, 
Granada, and in Madrid, where he studied the 
,great Spanish masters, and married the daughter of 
Madrazo, the director of the Academy. The pre- 
liminaries of his own wedding suggested to the 
painter his celebrated picture of ‘ The Spanish 
Marriage,’ and among other of his later works 
•are his * Book-lover in the Libras of Richelieu' 
and ‘Academicians choosing a Model.’ He also 
left some etchings of Eastern subjects. He died at 
Rome, 21st November 1874. See monographs by 
Davillier (illus. Paris, 1875) and Yriaite (Paris, 
1885). 

Fort WaynCf capital of Allen county, Indiana, 
-at the confluence of the St Joseph and St Mary’s 
rivers, which fonn the Maumee, and on the Wabash 
and Erie Canal, 148 miles ESE. of Chicago. It is 
an important railway centre, and has several rail- 
way workshops, foundries, and manufactures of 
organs, woollens, and engines. It is the seat of a 
Catholic bishop, and contains a Catholic hospital, 
convents, and academies, besides several colleges of 
•other churches. Pop. ( 1870) 17,718 ; ( 1880) 26,880 ; 
(1890) 35,392; (1910) 63,933; (1920) 86,549. 

Fort William9 a police-burgh of Inverness- 
shire, near the head of salt-water Loch Linnhe, the 
west base of Ben Nevis, and the south end of the 
‘Caledonian Canal, 66 miles SSW. of Inverness. A 
fort, built by Monk in 1655, and rebuilt in 1690, 
was vainly besieged by the Jacobites in 1746, 
-about 1860 dismantled, and in 1890 demolished. 
Fort William, long one of the keys of the High- 
lands, is now a tourist centre. Pop. 2000. 

Fort Willianiy a jjort of Ontario, Canada, on 
Lake Superior, 420 miles from Winnipeg, is the 
•connection between the eastern and western sec- 
tions of the Canadian Pacific Railway, and has a 
large trade, principally in grain ; pop. 20,500. , 

Fort William (India). See Calcutta. 

Fort Worths capital of Tarrant county, Texas, 
on the west fork of tlxe Trinity River, 30 miles W. 
of Dallas, is a railway centre, with flour-mills, iron 
and oil industries, helium works, and stockyards ; 
pop. (1880) 6663; (1910) 73,312; (1920) 106,482. 

Forty* a number regarded with superstitious 
veneration alike by Jews and Moslems, prominently 
figures in the Bible and in Mohammedan writings. 
To cite some interesting examples from the notes to 
Mr W. A. Clouston’s SVown of Eastern Romances 
•and Stories ( privately jprinted, 1889 ) : The Flood con- 
tinued 40 days ( Gen. vii. 17 ) ; Isaac was 40 years old 
when he took Bebekah to u^e (Gen. xxv. 20), and 
Esau was of the same age when he wedded the two 
Hittite damsels (Gen. xxvi. 34); Joseph and his 
kinsmen fasted 40 days for their father Jacob ( Gen. 
1. 3) ; thrice Moses fasted 40 days (Exod. xxiv, 18, 
xxxiv. 28; and Dent. ix. 9-25); during 40 days 
the Hebrew spies searched Canaan (Numb, xiii. 25); 
the Israelites were condemned to wander in the 
wilderness 40 years (Numb. xiv. 33) ; Eli judged 
Israel 40 years (1 Sam. iv. 18); Goliath defied the 


Hebrew army 40 days (1 Sam. xvii. 16) ; David and 
Solomon each reigned 40 years (2 Sam. v. 4 ; 1 
Kings, ii. 11, xi. 42); Elijah fasted 40 days (1 
Kings, xix. 8 ) ; Nineveh was to be destroyed after 
40 days (Jonah, iii. 4) ; Ezekiel bore the iniquities 
of the house of Judah 40 days, a day for a year 
(Ezek. iv. 6); Christ was tempted by Satan in 
the wilderness after having fasted 40 a ays (Matt, 
iv. 2, and Mark, i. 13), and continued 40 days on 
earth after his resurrection ( Acts, i. 3 ). For further 
biblical instances, see Exod. xxvi. 19 ; Josh. xiv. 7 ; 
Judges, iii. 11, viii. 28, xiii. 1 ; 2 Sam. xv. 7 ; 1 
Kings, vi. 17, vii. 38 ; 2 Kings, viii. 9 ; Ezek. xxix. 
11, 12 ; Acts,,xxiii. 21 ; 2 Cor. xi. 24. 

Moslems mourn 40 days for their dead, and they 
deem a woman ceremoniously unclean during 40 
days after childbirth; among the Israelites the 
period was 40 days when she had given birth to a 
male chUd, and twice 40 in the case of a female 
child. In Moslem fictions the number 40 veiy 
frequently occuis ; for instance, in the well-known 
Arabian ‘ Tale of the Third Calendei,’ his voyage is 
prosperous for 40 days ; he is entertained hy 40 
fairy damsels who absented themselves for 40 
days. In the ever-fresh tale of ‘ Aladdin and his 
Lamp,’ when the magic palace has disappeared the 
sultan allows him 40 days to find it and the fair 

E rincess. In the Persian romance of Kdsiri the 

ero is directed by the ‘ last will ’ of a pious hermit, 
whom he found dead in his cell, to spend 40 days 
in prayer for the restoration of the fairies’ fountain ; 
he shoots an arrow through a suspended finger-ring 
40 times in succession ; b^ut his too expert archeiy 
caused an accident to the king, from which hia 
majesty did not recover until be had been 40 days 
under medical treatment. In a subordinate story 
in the same romance poor Shah Mansur was in 
the power of a cruel sorceress for nearly 40 days *. 
and in another interwoven stoiy a young prince 
was tossed about in the sea in a boat for 40 days. 
The general number of a gang of robbers in Eastern 
tales is 40 : we have a very familiar instance of 
this in the Arabian tale of ‘ Ali Baba and the Forty 
Thieves,’ and another example is afforded us in the 
story of ‘Ahmed the Cobbler’ (Malcolm’s Sketches 
of Persia), where the king’s treasuiy is plundered 
by 40 robbers. 

i In Wales 40 loaves of bread and 40 dishes of 
buttei are a common quantity in the records of lent 
paid to the Bishop of Llandaff, The fee of a hard 
for his song was 40 pence when he was a disciple, 
and twice forty for a master. The unthrifty ‘ Heir 
of Linne,’ according to the fine old ballad, tried to 
borrow 40 pence of John o’ the Scales, who had 
become the owner of his lands. 

In Athens the ‘Forty’ (four from each tribe) 
tried cases when the damages claimed were under 
j ten drachmae, Aristotle, Athenian Constitution, 

For^-shilling^ Freeholder. See Paelia- 
MENT, Freehold. 

Forum* the name applied by the Romans to 
a public space, especi^y the market-place in 
a city, as the principal place of meeting where 

E ublic affaire were discussed, courts of justice 
eld, and money transactions carried on. In 
Rome the name applied particularly to the 
famous forum or forum, magnum, the low level 
space extending from the foot of the Capitoline 
Hill to the north-east part of the Palatine. Unlike 
the fora of the emperors this was a slow growth, 
and was only possible after the valley had been 
drained by the great cloacoe. The central space 
was the meeting-place of the plebs, Comitia Trihuta; 
while the patricians, Comitia Centuriata, met on 
the Comitium, adjoining the Forum. See Rome. 

Forum Competens* in Law, is the court to 
the jurisdiction of which the party is amenable. 
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Fos'cari, Fkancesco, Doge of Venice during 
the most flourishing period of the Venetian power. 
Bom about 1370, and elected doge in 1423, Ms 
ambition speedily involved the state in a confl.ict 
with Milan, which, however, in consequence of the 
doge’s great military ability resulted in the aggran- 
disement of Venice by the Treaty of Ferrara ( 1433). 
The last years of the doge weie embittered by the 
misfortunes that overtook his son, Giacopo, who was, 
by authority of the Council, three times tortured 
in his father’s presence and banished, on the first two 
occasions on false charges, on the third occasion 
for having besought foreign intercession against the 
injustice to which he was oein^ subjected. Giacopo 
died in Candia shortly after Ms last cruel torturing 
and banishment. The old doge was allowed to 
resign office in 1457, and died seven days later, on 
1st November. Byron made the tragic history of 
father and son the subject of The Two Foscari. 

Fos'colOt Ugo, originally NicCOLO, an Italian 
author, was bom in Zante, one of the Ionian isles, 
on 26th January 1778. His education was begun 
at Spalato, and completed at Padua, where Cesar- 
otti inspired him with Ms first love for literature. 
A man of passionate temperament, and withal 
an ardent patriot, Foscolo was bitterly dis- 
appointed when by the Treaty of Campo Formie 
Venice was given to Austria, and Ms disappoint- 
ment found vent in the Letter e di Jacopo Ortis 
(1802), a sort of political Werther. Still, believ- 
ing that France was destined to liberate Italy, 
he served in the French armies, and was present 
at the battle of the Trebbia and the siege of 
Genoa. But, becoming finally undeceived as to 
Napoleon’s intentions with regard to his native 
land, he leturned to Milan, where he published in 
1807 Ms best poem, I Sepolcri, a work composed in 
the spirit of the ancient classic writers, and remark- 
able for its smooth and polished versification. 
About this time he wrote a translation of Sterne’s 
Sentimental Journey, and two tragedies, Ajace and 
Eicciarda, both showing political tendencies. In 
1809 he was appointed to the chair of Eloquence in 
Pavia, and occupied the post until the professor- 
ship was suppressed in all the colleges of Italy. 
His inaugural address, DelV Origme e delV Uffido 
della Letteratura, although full of the same love of 
classic beauty wMch marks the Sepolcri, is turgid 
and affected m style, like the man himself. When 
in 1814 the Austrians entered Milan, Foscolo with- 
drew to Switzerland, and in 1816 he went on to 
London. There some of his best writings were 
published — ^viz. Essays on Petrarca, Discorso sul 
testo del Decamerone, Discoi'so sul testo di Da^ite, 
and various papers in the Quarterly and Edinburgh 
Reviews. His last years were embittered by poverty 
and neglect. He died October 10, 1827, of dropsy, 
near London. His remains were finally deposited 
in the church of Santa Croce, Florence, in 1871. 
His works and letters were published at Florence 
in 12 vols. by Le Monnier (1860-62). See Lives 
by Pecchio (1836), Carrer (1842), Artusi (1878), 
Antona Traversi (1884), De Winckels (1885-86 ), 
and Chiarini ( 1910 ) ; BtvM by G. Manacorda ( 1921 ). 

FOSS^ or Fosse (Lat. fossa, homfodio, ‘I dig’), 
in Fortification, is a ditch or moat, either with or 
^vithout water, the excavation of which has con- 
tributed material for the walls of the fort it is 
designed to protect. The foss is immeMately 
without the wall, and offers a serious obstacle to 
escalading the defences. See Fortification. 

Fossa et Furca. See Pit and Gallows. 

Fossail 09 a town of Piedmont, North Italy, 
pictures^ely situated on a hill over the Stura, 15 
miles NE.^ of Ouneo by rail, with a cathedral, 
a l4th'C^tary castle, and remains of the old town 
WaUs^ Its streets have an antique and gloomy 


appearance, the houses being built over low arcades, 
under which run the footways. It has an academy 
of sciences, a seminaiy, technical and veterinary 
schools, and manufactures of silk, leather, and 
hemp. Pop. 20,000. See Borgognone. 

Fossil (Lat. fossilxs, ‘ dug out of the earth’), a 
term formerly applied, in accordance with its 
derivation, to whatever was dug out of the earth, 
whether mineral or organic. The tehn is now 
restricted to remains and relics of plants and 
animals which have become embedded by natural 
causes. These fossils may consist of the harder and 
more durable parts of animals and plants, or they 
may be merely the casts or impressions of such 
remains, or the footmarks or tracks which animals 
may have left behind them on some soft surface 
which has been subsequently covered up and con- 
solidated. They occur in nearly all the stratified 
aqueous rocks, which have on this account been 
called Fossiliferous strata. It is difficult or impos- 
sible to detect them in metamorphic aqueous rocks, 
for the changes that altered the matrix have also 
affected the organisms, so as either almost or alto- 
gether to obliterate them. In the archsean schists 
they have escaped notice, if ever they existed ; but 
they have been detected in schistose rocks of 
Palaeozoic age in different parts of the world. 

The conditions in which fossils occur are very 
various. In some Pleistocene beds the organic 
remains are but slightly altered, and are spoken of 
as sub-fossil. In this state are the shells in some 
raised sea-beaches, and the remains of the huge 
struthious birds of New Zealand, which still retain 
a large portion of the animal basis. In the progress 
of fossilisation every trace of animal substance 
disappears ; and if we find the body at this stage, 

I without being affected by any other change, it is 
I fragile and friable, like some of the shells in the 
London clay. Most frequently, however, a petrify- 
ing infiltration occupies the cavities left in the 
fossil by the disappearance of the animal matter, 
and it then becomes hardened and solidified ; hence 
fossils were formerly, and still often are, called 
petrifactions. Sometimes the whole organism is 
dissolved and carried off by water percolating the 
rock, thus leaving a cavity which may be filled up 
with calcite, pyrite, gypsum, flint, chalcedony, or 
some other mmeral ; and we thus obtain the lorni 
of the organism, with the markings of the outer 
surface, but not exhibiting the internal structure.. 
Not infrequently, as in the case of shells of molluscs, 
&c., after the soft parts of the organism have been 
removed and replaced by inorganic matter (either 
before or after burial), the shell itself may be dis- 
solved out so as to leave a cavity which shows the 
mould of the outer surface of the shell, and a cast 
of the interior. If the sheU-space is not subse- 
quently filled up by introduced mineral matter, 
the internal cast lies loose in the cavity like the 
kernel of a nut. Most commonly, however, the 
shell itself is replaced by hydrated mineral matter. 
The most advanced and perfect condition of fossili- 
sation is that in which not only the external form, 
but also the most minute and complicated internal 
organisation, is retained; in which the organism 
loses the whole of its constituents, particle by par- 
ticle, and as each molecule is removed its place is 
taken by a molecule of another substance, as silica 
or pyrites. In this way we find calcareous corals 
perfectly preserved in flint, and trees exhibiting in 
their sBicified or calcified stems all the details of 
their microscopic structure — the cells, spiral vessels, 
or disc-bearing tissue, as well as the medullary 
rays and rings of growth. 

Pteridosperms. --As the name indicates, a 
group of plants forming a link between ferns and 
seed-pearing plants. Known only in the fossil 
condition, they undoubtedly formed one of the 
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dominant types of vegetation during Carboniferous 
times ; indeed, evidence accumulated in lecent 
yeais by the patient researches of paljeobotanists 
shows that the group embraces the niajoiity of the 
so-called ‘ ferns ’ of that age. The distinguishing 
feature in their structure is that their leaves, to all 
appeal aiice ordinary foliage leaves, yet bear seeds. 
The composite character of these plants is well 
seen in a common type such as Lyginodmdron, the 
leaves of w^hich belong to the old ‘fern* genus, 
SphenopteHs, The roots of Lygimdendron in the 
young condition closely resemble those of Maiat- 
tiaceous feins ; at a later stage, unlike ferns, 
they show secondary thickening, and thus show 
affinities with the roots of gymnosperms. The 
general anatomy of the stem suggests at once the 
Cycad type, but the occurrence of centripetal wood 
in the piiinary bundles indicates a more piimi- 
tive character. ( In other genera of Pteridosperms 
the stem is decidedly fern -like.) Lyginodendron 
further resembles ferns in the general aspect of its 
foliage, and in the fact that its leproductive 
organs are borne directly on the leaves; the seed 
in its complex organisation, however, except that it 
does not contain an embryo, closely appioaches 
that of a typical gymnosperm. Among the 
ever-increasing number of Carboniferous ‘feins’ 
now regal ded as Pteridosperms are included 
other common genera such as Neuro'pteris and 
AletJiopteris, For fast'll ferns pioper, see 
Ferns. 

Fossil Forests have been frequently observed in 
the Coal-measures. The seams of coal having in 
general been formed from the vegetation of the 
locality where they occur, it is to be expected that 
when the coal is removed the stools and loots of 
the trees will be obseived in the immediately sub- 
jacent bed of clay or shale — the ancient soil. Such 
a forest was laid bare in an open work at Park- 
field Colliery, near Wolverhampton, in 1844;. In 
the space of about one-fourth of an acre appeared 
the stumps of 73 trees, with their roots attached. 
The trunks, broken off close to the root, weie 
lying prostrate in every direction, often ciossing 
each other. One of them measured 15, another 30 
feet in length, but they were generally shorter. 
They were invariably converted into coal, and 
dattened to the thiclaiess of 1 or 2 inches. The 
upright stems show that some of them had a cii*- 
eumference of more than 8 feet. A fossil forest was 
uncovered near Glasgow in 1887. Similar fossil 
forests have been observed in the coalfields of Nova 
Scotia, and have been carefully described by Lyell, 
Logan, and Dawson. The usual height of the 
trees observed by Lyell was from 6 to 8 feet ; but 
one tree was about 25 feet high, and 4 feet in 
diameter. Brongniart describes the remams of a 
fossil forest preserved in an upright jjosition, in 
strata of micaceous sandstone, belonging to the 
Coal-measures at St Etienne, near Lyons. Though 
most abundant in strata of the Carboniferous period, 
fossil forests have been observed in other forma- 
tions. The Dirt-bed (q.v.) of the Lower Purbeck 
series is the remains of an ancient forest. Instances 
are also abundant in strata of later age. 

The remains of ancient forests belonging to a 
geologically recent period are to be found in and 
underneath beds of peat. There is good evidence 
that some kinds of peat had their origin in the 
destruction of forests. Trunks and branches of 
oak, hazel, fir, &c. are found in them, and the 
roots of the trees may be traced in the underclay. 
Round the coasts or the British Islands and the 
opposite shores of the Continent remains of ancient 
forests are frequently to be seen at low- water, the 
stools of the trees evidently occupying the place of 
growth. The occurrence of these so-called ‘ sub- 
merged forests’ shows that within recent times 


there has been a loss of land in north-western 
Europe. See Geology, Paleontology, Pleisto- 
cene System, &c. 

The discussion of fossil footprints, the tracks of 
animals or other moving things, on mud or sand 
now indurated into rock, is sometimes called 
Ichnology. 

Fossombrone 9 a town in the Italian province 
of Urbino-Pesaro, on the Metauro, here spanned 
hy a fine modem bridge, 10 miles E. of tJrbino, 
has a cathedral, mineral spring, and silk -works. 
Here stood the Forum Sempromi, of which intei- 
esting remains have been found. Pop. 11,000. 

Foster, Birket, artist, was bom at North 
Shields, of Quaker paientage, 4th February 1825, 
hut from his sixth year was brought up in London. 
He could draw before he could speak, and, as pupil 
to Landells, the wood-engi*aver, from 1841 to 1846, 
he produced a large number of subjects for wood- 
engravings, the earliest for Mr and Mrs S. C. Hall’s 
Ireland ( 1843), and many for the Illustrated London 
News, Afterwards, in conjunction with John 
Gilbert, he illustrated Evangeline and many of the 
poets, his share being dainty poetic landscapes and 
rustic scenes, nowhere better exemplified than in 
his Fictiires of English Landscape ( 1862). Between 
them the two did more than any otheis to educate 
popular taste. In 1859 Foster exhibited the first of 
many water-colours, and in 1860 was elected an 
associate, in 1861 a member of the Water-colour 
Society. He died at Weybridge, 22d March 1899. 
See Life by Cundall (1906). 

Foster, John, ‘ the essayist,’ was bom in the 
parish of Halifax, Yorkshire, 17th September 1770. 
Elder son of a yeoman-’weaver, he was trained for 
the niinistiy at JBrierly Hall and the Baptist College 
in Bristol, but, after preaching for twenty^-five years, 
with very indifferent success to small congregations 
at Newcastle, Dublin, Chichester, Frome, &c., in 
1817 he finally relinquished the pastoral office, to 
devote himself wholly to literature. His Essays, m 
a series of Letters (1805), were only four in number 
—the best known that ‘ On Decision of Character ’ 
—yet they showed him, said Mackintosh, ‘to he 
one of the most profound and eloquent writers that 
England has produced.’ In 1808 Foster married 
the Miss Maria Snooke to whom they were origin 
aUy addressed. In 1819 appeared nis celebrated 
Essay on the Evils of Popular Ignorance, in which 
he urged the necessity of a national system of 
education. Between 1806 and 1839 he contributed 
184 articles to the Eclectic Bevieio, 59 of which 
were edited by Dr Price in 1844. He died 15th 
October 1843, at Stapleton, Bristol, bis home for 
twenty-two yeare. Foster was a man of deep hut 
sombre piety. His thinking is massive and original ; 
and at times, when his great imagination rouses itself 
from sleep, a splendour of illustration breaks over 
Ms pages that startles the reader by its beauty and 
suggestiveness. See his Life by Ryland (1846). 

Foster, Sir Michael (1836-1907), born at 
Huntingdon, and bred at University College, 
London, was professor of Physiology theie, and 
in 1883-1903 at Camhiidge. Secretaiy of the 
Royal Society and President of the British 
Association, he wrote a text-book and a bistoiy 
of the science he did so much to extend. He was 
elected M.P. for London University in 1900, 

Foster, Stephen Collins, song-writer, was 
born in 1826 in Pittsburg, Pennsylvania, and in 
1842 was still a merchant’s clerk in Cincinnati. Of 
more than a hundred negro melodies and senti- 
mental ballads, the best known are ‘The Old 
Folks at Home,’ ‘Nelly Bly,’ ‘Uncle Ned* ‘Old 
Dog Tray,’ ‘ Gentle Annie,’ ‘ Old Kentucky Home, 
'‘mllie, we have missed you,’ and ‘Come where 
'my Love lies dreaming,’ the airs and words of 
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which alike were his own composition. He died in 
New York, 13th January 1864. 

Fosterage^ the relation which arises when 
children are nursed and brought up by others than 
their own parents, may anywhere establish a 
very close bond between foster-parents and foster- 
children. But in ancient Ireland, under the 
Biehon Laws (q.v.), the systematic fosterage of 
the children of the wealthy in poor families, and 
their education there from infancy till the age of 
thirteen in the case of daughters and seventeen in 
the case of sons, was recognised and organised in 
the most elaborate manner, the respective duties 
and privileges being carefully specified and guarded. 
Thus, the foster-parents were entitled not merely 
to the fosterage fee, but to support in their old 
age from the foster-child ; the foster-father was 
liable to mulcts incurred by the foster-child ; and, 
if the foster-child was found to have been im- 
properly or imperfectly educated in any of the 
specified branches, the foster-father had to refund 
the fees in due proportion. 

Fotlierillghay» a village of England, in North- 
amptonshire, on the river Nen, 9 miles SW. of 
Peterborough. In the ancient castle of Fotherin- 
ghay, founded shortly after the Conquest, Mary, 
Queen of Scots, was beheaded in 1687. It was 
allowed to fall into decay after the accession of I 
James I. to the throne of England. 

Foucault^ Jean Bernard L^ion, French plw- 
sicist, was born in Paris, 18th September 1819. Blis 
first work in the physical sciences was the improve- 
ment of Daguerre's photographic processes, and his 
next a series of investigations, conducted in co- 
operation with Fizeau, on the properties of light. 
Continuing his optical inquiries, he was enabled to 
demonstrate in 1850 that the velocity of light is 
greater in air than in water, and that in different 
media the velocity varies inversely as the refractive 
indices of the respective media. For his remark- 
able proof in 1851 of the rotation of the earth by 
means of a freely-suspended pendulum, see Pend- 
ulum. Two years after his appointment (1855) 
as physical assistant in the observatory at Paris 
Foucault invented his polariser; and two years 
later (1859) his reflector for the great telescope 
at Paris was completed. Foucault also invented 
apparatus for the better application of the electric 
liglit, and showed that the sun may be viewed 
without injuiy to the eyesight if the object glass 
of a lar^e telescope be covered with a thm film of 
silver. He died at Paris on 11th February 1868. 
Foucault edited the scientific part of the Journal 
des D4bats from 1845, and was elected a foreign 
member of the Boyal Society of London in 18&. 
His papers were prmted in Compfes Bendus ( 1847- 
69 ). Compare also Becueil des Travaux Scientifiqves 
de Foucault (ed. by Gariel and Bertrand, 1878). 

Foilch^9 Joseph, Duke of Otranto, minister 
of Police under Napoleon, was bom at Nantes, 
29th May 1763. Although educated for the church, 
he hailed the Revolution with extravagant de- 
light ; and, on being elected to the National Con- 
vention in 1792, attached himself to the extreme 
party of the Mountain, and voted for the execu- 
tion of Louis. He was commissioned by the Com- 
mittee of Public Safety to castigate the obdurate 
city of Lyons (1794), and in that business rivalled 
his associates, Collot d’Herbois and Couthon, 
in cruelty and bloodthirstiness. In 1794 he was 
expelled from the National Convention as a 
dangerous Terrorist. Yet in September 1799 he 
had so far recovered ground that he was appointed 
minister of Police, a post which he held, though 
with several interruptions, down to 1815. Having 
made himself indi^ensable to Napoleon, whom he 
materially assisted during the revolution of 18th 


Brumaire (5th November 1799), he proceeded to 
organise a system of police espionage ; hut this soon 
grew intolerable to the First Consul, who in 1802 
abolished the ministry. In compensation Fouche 
was nominated senator of Aix, and rewarded \rith 
a large sum of money. Yet two years later 
Napoleon found it necessary to reinstate him in 
the office. Once more dismissed by the emperor 
in 1810, Fouche, after a period of flight in Tuscany, 
received the appointment of governor-general of 
Laibach and Rome (1813), and then of ambassador 
at Naples. Once more he was restored to his 
former post by Napoleon after his return from 
Elba, but seeing the downfall of the latter to 
be inevitable, he made terms with the Bourbons. 
Under Louis XVIII. he retained his position until 
the king was constrained by the popular voice 
to dismiss him in September 1815. Appointed 
ambassador to Dresden, he was there struck in 1816 
by the decree of banishment pronounced against 
the executioners of Louis XVI.; and hencefoiward 
he led an exile’s life at Prague, Linz, and Tiieste, 
where he died, 25th December 1820. Fouche was a 
man with one aim only, his own political success. 
Unscrupulous, yet politic and sagacious, crafty, 
and fond of intrigue, he made an admirable head 
of police in the troublous days of Napoleon’s reign, 
and by the firmness and skill which he displayed 
in the* internal government of France, which was 
left almost entirely in his hands during the em- 
peror’s absence on his many campaigns, he was 
largely instrumental in preserving his country from 
anarchy. The Memoir es de J, FoucM published 
(4 vols. 1828-29) were declaied not genuine by liis 
sons — though Fouche was known to have composed 
m&moires during his last years of banishment. The 
standard Life is that by Madelin (2 vols. 1901). 

Foil^assCt an explosive mine so arranged as to 
hurl a volume of stones in the faces of an attacking 
force. 

Foug^reSf^ a town in the French department 
of Ille-et-Vilaine, 23 miles by rail N. of Vitr6 (on 
the main line from Paris to Brest). It has a pictui- 
esque old castle, a college, and considerable manu- 
factuies of bootmakers’ materials, sailcloth, and 
leather, besides granite- quarries. Here the Ven- 
dean royalists defeated the republicans in Novembei 
1793. Pop. 21,000. 

Foula^ a lonely island of Shetland, 16 miles 
WSW. of the nearest point of the mainland. 
Measuring 3^ by miles, it is 5 sq. m. in area, 
and attains in the Sneug a maximum altitude of 
1372 feet. Foula is chiefly remarkable for the Old 
Red Sandstone cliffs on its north-west side, which, 
rising almost sheer from the sea to a height of 1220 
feet, are unmatched for grandeur in the British 
Isles. They are denizened in the breeding season 
by myriads of seafowl — ^puffins, kittiwakes, and 
the rare great skua or ‘bonxie’ {Lestris cataractes)^ 
which formerly was preserved by the islanders to 
keep down the eagles. The only landing-place is 
at the fishing hamlet of Ham, on the south-east. 
Foula was the last island where the old Norse 
tongue lingered on into the 19th century. It has 
Congregational and Established chapels. Tlie 
population is about 150. See Tudoi^s Orkneys 
and Shetlands (1883). 

Foulalis. See Fulahs. 

Foilldf Aohille, French financier and politician, 
was born in Paris, 3lst October 1800, of Jewish 
parents. Early in life he was initiated into 
financial business in his father’s bank. His politi- 
cal career began in 1842 by his election to the 
Chamber of Deputies for the Basses- Alpes. After 
the^ revolution of 1848 Fould accepted the new 
regime of the republic, and rendered considerable 
service to the provisional government in its financial 



FOULIS 


FOUJN'DINa 


781 


affairs. During the presidency of Louis Napoleon 
he was four times minister of Finance between 1849 
and 1852. Whilst in office Fould gave the first 
impulse to the foundation of the Cridit Mohilier, 
Early in 1852 he finally resigned, in consequence 
of the confiscation of the property of the Orleans 
family. The same day, however, he was created a 
senator, and shortly afterwards returned to power 
as minister of state and of the imperial household, 
which position he held until 1860. In 1861 he was 
reappointed finance minister, and retained that 
post until 1867. On the 5th October following he 
died at Tarbes. 


Except where a building is erected on solid rock, 
wffiat aie called ‘footings,^ or, in Scotland, ‘ scarce- 
ments,’ toim the first or foundation courses of the 
walls. Stone footings consist of large fllat-bedded 
stones, which in the lowest course are generally 
twice as broad as the wall above is thick. Two or 
more of these piojecting courses are first laid, 
which give a stepped section to those portions of 
the \valls undergiound. Brick footings resemble 
those of stone, only in them there are, of course, 
more joints from the smaller size of bzicks. For 
foundations under water, see Caisson, Coffer- 
dam. 


Fonlis, Robert and Andrew, Glasgow printers, 
were born the one in 1707, the other in 1712. 
Robert for some years practised as a barber, but 
meanwhile attended Professor Hutcheson’s lectures 
on moral philosophy. Andrew had been bied for 
the ministiy. In 1741, after two tours with his 
brother in England and France, Robert set up as 
a Glasgow bookseller, in 1743 w^as appointed printer 
to the university, and between 1742 and his death 
published 554 works — classics, translations, poetry, 
plays, &c. The most celebrated are the ‘ immaculate ’ 
Horace (1744), which contains, however, six mis- 
prints, and the splendid folio Homer (4 vols. 1756- 
58 ). With the view of promoting the fine arts in 
Scotland, Robert, after a fourth visit to the Con- 
tinent, established in 1753 — ^fifteen years before the 
foundation of the Royal Academy — an academy at 
Glasgow for engraving, moulding, modelling, and 
drawing. During the first ten years of its exist- 
ence this institution produced 1112 prints, besides 
statues, busts, oil-paintings, and crayons; David 
Allan owed to it his early training. But the 
heavy attendant expense led to the decline of the 
printing business, and the death of the quiet, 
unwearying Andrew on 18th September 1775 
proved the finishing blow. Eight months later 
Robert sold off his collection of ‘ old masters ’ at 
Christie’s in Pall Mall; when all costs were 
defrayed the balance in his favour was just fifteen 
shillings. He died suddenly in Edinbui^h, on his 
way back to Glasgow, 2d June 1776. For a full 
account of this par nohile fratrum, the * Scottish 
Elzevirs,’ see Richard Duncan’s Literary History 
of Glasgow (Maitland Club, 1831 ; new ed. 1886), 


Foundation* By tins term is generally 
meant the ground on which the walls of a building 
rest. But of the walls themselves, whether of 
brick or stone, the lower courses, or those under 
the surface of the ground, are called foundation 
courses. The first thing to determine regarding 
the site for a buBding is whether the ground is 
natural or artificial. By the latter is understood 
some deposit of waste material, such as loose earth 
or builders rubbish, which has been used to level 
up a piece of ground or put down for some other 
purpose. It is always necessary to sink the 
foundation trenches or tracks through made-up 
ground till the natural surface is reached. Suppos- 
ing that on the site chosen there are no springs of 
water, and that it is well drained, then there ^ a 
likelihood that whatever the natural foundation, 
whether of rock, clay, sand, or gravel, it will be a 
safe one. Sometimes, however, even with these, 
some means has to be taken to prevent unequal 
yielding under the pressure of the walls. There 
may, for example, be hard and soft parts on a piece 
of OTOund of the same general char^ter. 

Bi the case of compressible soils of whatever 
nature the walls require a sufficiently thick bed of 
Concrete ( q. v. ) underneath them. More rarely Piles 
(q.v.) are driven in to support a platform upon 
wmch the walls rest, and sometimes mverted arches 
are used for distributing pressure over a foundation 
where it would otherwise come only on a few points. 


Foundations* See Charities, Corpora- 
tion. 

Founder, also called Laminitis, consists of in- 
flammation ot the vascular sensitive lamiiije of the 
horse’s foot. It is sometimes met with in cattle, but 
rarely in sheep, the corresponding structures being 
in them less developed. Occasionally the laniinse 
are stiained from severe exertion ; moie frequently 
they suffer fiom the morbid effects of cold, which 
is especially injurious after excitement and ovei- 
fatigue. Very commonly also they become in- 
flamed from their close sympathy with diseases 
of the digestive organs, often following engorge- 
ment of the stomach or bowels. All the feet 
are sometimes affected, more usually the fore- 
feet only. They are hot and tender; the animal 
stands as much as possible upon his heels ; trembles 
and groans when moved ; and is in a state of acute 
fever and pain. Except when following super- 
purgation or internal disease, bleeding is useful. 
The shoes must at once he removed, and the toes, 
if long, reduced, but no further rasping or cutting 
is permissible. The feet must be envrioped in hot 
bran poultices, and kept off the hard ground by a 
plentiful supply of short litter. Soap and water 
clysters, repeated if necessary every hour, usually 
suffice to open the bowels, which are very irritable; 
and physic, if required, must therefore be used 
with extreme caution. T'wo drachms of aloes is an 
ample dose in founder. Have the strain taken off 
the inflamed laminie by getting the animal if 
possible to lie down, or, if he be afraid to do so, let 
him be ‘ cast’ and kept down. As a lule when once 
down he will, from the relief to pain, often remain 
in the recumbent position ; he should then he 
turned at least twice a day, and his bedding kept 
dry and clean to prevent chafing of the skin or 
‘bed-sores.’ After the acute symptoms pass, thin 
heeled shoes, barred or plain, as suit the feet, 
should he put on, cold applications made to the 
feet, and then a mild blister put round the coronet. 

FoHiidiHg* or Metal-casting*, is the art of 
working metals by pouring them, while in a fluid 
condition, into moulds in which they solidify and 
harden into the form of the mould which they fill. 
In general the terms are restricted to metal- work ; 
but glass, plaster, cement, wax, gutta-percha, 
&c. are cast in moulds precisely m the same 
manner as the metals. 

Casting is the most important of all the opera- 
tions by which metals are fashioned into useful or 
ornamental forms; hut there ai*e certain metals 
which cannot be in practice treated by this process. 
It is essential that the metal employed should be 
meltable at a temperature which can be reached in 
foundry practice, that it should flow freely, and 
should fill the mould well without forming air- 
bubbles in the mass. Malleable iron cannot be 
treated by casting, on account of the exce^ive 
temperature at which it becomes fluid ; and neither 
copper nor aluminium becomes sufficiently limpid 
to flow and fill a mould properly. lion -founding, 
in which the special form of pig-iron known as 
* foundry pig ’ is used, is the greatest of xnetaU 
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casting industries ; after which come brass-found- 
ing, bronze-casting, zinc, German silver, gold and 
silver casting, and typefounding and stereotyping. 
The last two will be dealt with under their own 
proper heads, and the casting of the minor metals 
will receive such notice as they require in connec- 
tion with the metals themselves. 

The general process of founding or casting 
embraces numerous and complex operations con- 
nected with ( 1 ) the preparation of a mould or form 
into which the molten metal is run, (2) the melting 
of the metal or alloy, and (3) the pouring of the 
molten metal into the mould, in which it solidifies 
and haidens. According to the form, size, and 
intricacy of the object to be cast, and the nature 
and value of the metal used, the vaiiations of 
working are very many, and it will not be possible 
here to describe more than two or three typical 
processes. 

Bronze’Casting is the most ancient of all metal- 
lurgical arts, and an outline of its development 
may serve to illustrate the processes employed in 
dealing with that alloy. The earlier forms of 
bronze axe used by prehistoric man were solid 
castings made in moulds, which consisted of two 
flat stones, having in the faces of each hollowed- 
out depressions wdiich corresponded to two equal 
halves of the axe. The stones, when placed 
accurately face to face, had thus between them a 
hollow space which represented the form of a 
perfect axe, and into that hollow from the outer 
surface a channel or ‘ gate ’ was formed, by which 
the molten metal was poured in, till the hollow or 
mould was filled up. In later times, with the view 
of saving valuable metal, the practice was intro- 
duced of forming a core within moulds of large 
objects, around which the bronze was poured, 
which thus formed only an outer surface or skin. 
Iron appears to have been the material at first 
selected as suitable for such cores. But at a very 
early period the Greek sculptors discovered the art 
of casting their figures, &c. so that the core 
around which the metal flowed was removable, 
thus forming hollow castings. By whatever 
process the early artists worked they were able 
to produce castings which for beauty of surface, 
intricacy of pattern, size of casting, and economy 
of metal cannot be excelled with all the re- 
sources of modem ingenuity. Their process was 
probably that employed to the present day for the 
finest products of bronze-casting, known as cire 
perdue. In this process a rough model of the 
statue or other object to be cast is formed slightly 
smaller than the work to be cast. This model is 
coated over with beeswax ; and to the wax surface 
the most finished form and touches of the artist 
are given. The whole surface then receives two 
or three coatings of a potter’s slip or fine cream of 
ground brick, clay, and ashes, which forms a 
closely adherent skin around the wax. Then the 
mould is built up of clay, packed around all the 
parts to form a solid mass, which is clamped up 
within a strong iron framework. At certain 
intervals iron pins are stuck through the clay and 
wax into the central core, and suitable ‘ gates ’ are 
made for pouring in the bronze and allowing the 
wax to escape. The clamped-up mass is now 
placed in the furnace, and slowly heated up till all 
the wax runs out, and the clay of both mould and 
core are dried and sufficiently baked. The space at 
first occupied by the wax is now vacant, and it 
* only remams to pour in molten bronze to occupy 
the space dnd assume the form and the thickness 
of the original wax. In modem bronze-casting 
for which the care p&rdue process is not employed, 
objects of large si^ spch as heroic figures, are 
cast in sections,^ whi<fli have afterwards to be fused 
{.together at thw edges. Models in plaster of the 


separate pieces are first made, from which moulds 
in sand and plaster are obtained. Within these 
moulds cores are cast, and these when baked and 
dry are uniformly scraped down all over according 
to the thickness desired in the finished object. 
The cores so reduced are again placed and supported 
within the moulds, and thus there is a space 
between mould and core into which the molten 
bronze is poured. The various pieces are sub- 
sequently brazed together and finished. Some of 
the recorded works of early Greek sculptors were 
cast of gigantic proportions. The Colossus of 
Rhodes is variously stated at from 90 to 120 feet in 
height. There yet remains in the Hippodrome at 
Constantinople a pillar of bronze in the form of 
three twisted serpents, cast 479 B.C., which in its 
erfect condition was 20 feet high. Schwanthaler’s 
gnre of ‘Bavaria’ in Munich, finished in 1850, 
stands 67 feet in height, and contains nearly 63 
tons of bronze. ‘La vierge du Puy,’ by Bonnas- 
sienx, is 51 feet high, and contains about 100 
tons of bronze. For Bartholdi’s ‘Liberty’ and 
other famous bronze figures, see Colossus. 

Iron founding^i from the nature of its operations 
and the gigantic scale on which it is carried on, 
may he regaided as a separate and distinct 
industry. The large-gi‘ainea, ^ay pig-iron, on 
account of the highly fluid condition into which 
it can he brought, is the material principally 
employed ; hut according to the size of the castings 
required and the purposes for which they are to be 
used mixtures of finer grained pig are also melted 
up. The metal is m^ted with coke in a round 
firebrick furnace called a cupola, the beat being 
urged by means of a powerful blast created by 
rotary blowers (superseding fanners). The molten 
metal is run from a tap at the bottom of the 
furnace into a malleable iron ladle lined with loam, 
from which it is poured into the mould through 
holes called runners or gates. When the mould is 
newly filled numeions jets of blue flame issue from 
as many small holes pierced in the sand. These 
perforations are necessary for the escape of air and 
other gases produced by the action of the hot 
metal on the mould. Care must also be taken 
not to have the mould too damp, otherwise steam 
is generated, which may cause holes in the casting, 
or even force part of the metal out of the mould. 
The casting remains covered up for a time in order 
to cool slowly, and is then removed by breaking 
away the sand and drawing out the core. 

In the case of a fluted or otherwise ornamented 
pillar the pattern would require to be in at least 
tour pieces instead of two, because it is only a 
lain pattern that will come out of the mould in 
alves without tearing away the sand. When a 
attern is necessarily made in several pieces it is 
rawn out of the mould bit by bit, to the right or 
left as the case may he, and so parts from the sand 
without breaking it. 

Suppose that a small ornamental vase were to 
surmount the pillar, the founder would prepare the 
pattern of this in a more elaborate manner. He 
would first mould it in wax or clay, from which a 
cast in plaster of Paris is made ; from that again a 
cast is taken in an alloy of tin and lead, which, 
after being sharply chased and divided into the 
required number of pieces, is used as a pattern 
to cast from. All ornamental patterns, such as 
figures, scrolls, leaves, enriched mouldings, and the 
like, are made in this way, whatever metal the 
ultimate casting is to be produced in. 

Yery large engine cylinders, pans, and such 
vessels are cast in loam-moulds, which are built of 
brick, plastered with loam, then coated with black- 
ing, and finally dried by means of a fire. This 
method is adopted with large plain objects where a 
pattern would be expensive, and when few castings 
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of one kind are required. Iron moulds, coated with 
blacklead or plumbago, are now used for water 
and gas pipe founding, which forms an extensive 
special industry. Thej^ are greatly more expen- 
sive than any other kind, but they enable the 
founder to dispense with a pattern, as, when once 
made into the required form, they are not destroyed 
like moulds of sand or loam at each casting. 

For chilled castings, also, metal moulds or moulds 
partly metal and sand are employed. In these the 
molten iron solidifies and cools with gi*eat rapidity, 
owing to which it acquires extreme hardness, a 
quality of peculiar value for shot and for many 
purposes wnere wear-resisting properties are of 
more importance than toughness. In malleabU 
castings the opposite effect of rendering the metal 
soft, tenacious, and partially malleable is obtained. 
For this end the finished casting is embedded in 
powdered hematite ore or other iron oxide, packed 
in an iron chest, and exposed for two or three days 
to a red heat in a furnace. Thereby the cast-iron 
parts with its carbon, and assumes the softness, 
tenacity, and infusibility of malleable iron. The 
process may be continued till the effect is produced 
throughout the mass acted on, or it may be stopped 
when merely a skin is decarbonised, leaving the 
core of unaltered cast metal. 

In iron-casting, and especially in steel-casting, 
bubbles of carbonic oxide and other gases are 
formed, which partly escape and partly remain 
imj^risoned in the mass, tending to render it 
vesicular and less sound than it might otherwise 
be. Various means have been adopted to promote 
the escape of impiisoned gases, and thereby to 
render the casting more homogeneous and strong. 
In Krupp steel the addition of silico-spie^eleisen 
to the cast metal acts favourably by stopj^ng the 
•evolution of the gases. To force out the gases the 
late Sir Joseph Whitworth in casting steel adopted 
the expedient of casting under pressure. While 
the metal was in a fluid condition he applied 
pressure of as much as from 6 to 9 tons per 
square inch over its surface, and by preventing 
the formation of air-bubbles he thereby obtained a 
remarkable increase in the strength of the castings 
■so operated on. 

The variety of articles produced by founding or 
casting are very numerous. Besides others inci- 
dentally alluded to, we may mention cylinders, 
cisterns, paper-engines, beams, boilers, pumjis, 
and the heavy parts of machinery generally, gates, 
railings, lamps, grates, fenders, cooking-vessels, 
and the like in iron; cannon, many portions of 
machinery, and numerous ornament^ objects in 
brass, bronze, and the more costly metals. 

Machine-moulding . — Much moulding is now done 
by machinery of many different types. A ge^r- wheel 
moulding-machine requires only a pattern of two or 
three teeth to mould a complete toothed wiieel. 

Foundling Hospitals, strictly speaking, are 
institutions in which childi*en that have been 
deserted by their parents or guardians are received 
to be nourished and cared for by private charity or 
at the public expense. Their primary purpose is to 
serve as a preventive of infanticide and the wilful 
procurement of abortion, and to counteract the 
temptation on the part of unmarried women to 
abandon their illegitimate offspring, and of married 
women to leave exposed on the streets children they 
are themselves either unwilling or unable to nurture 
and support. Although the practice of infanticide 
was largely prevalent amongst some of the nations 
of antiquity, especially the Greeks and Romans, 
amongst whom the father of a family possessed an 
almost absolute right of life and death over his 
children, even to selling them into slavery or to 
slaying them, nevertheless the state was not alto- 
gether careless of the preservation of foundlings 


and abandoned children. Private persons were 
encouraged to take care of deserted infants, and to 
educate them, by deciees which assigned them as 
slaves to those who should thus adopt them. Of 
the rest— such as 'were not thus taken charge of— 
many were educated at the public expense. The 
ancient Egyptians, Jews, and Thebans (in Greece), 
however, looked upon infanticide as a crime ; and 
this also was the sentiment of the ancient Germans. 
But from the time when Christianity became the 
state religion of the Roman empire a sensible 
change began to show itseK amongst its leading 
peoples in relation both to infanticide and to 
the exposure of children. The more enlightened 
emperors, as Constantine, Valentinian, and Justi- 
nian, devised legislative measures for the prevention 
of both offences. But it was only when the church 
turned its attention to the matter seriously that 
the preservation of those unfortunates began to be 
earned out in a systematic way. In spite, however, 
of imperial edict and ecclesiastical exhortation, 
exposuie and the selling of offspring, especially in 
times of public calamity or distress, still continued 
to be largely practised, more particularly in the 
Western eiiipiie. Iceland, circa. 1000, declined to 
accept Christianity unless the chuich peiraitted 
‘ exposition ’ of children. The germ of the modern 
foundling hospital may perhaps be found in an 
institution which owed its existence to the Bishop 
of Tibves in the 6th century ; in the cathedral 
porch a large maible basin was built, in which 
children might be placed, to be afterwards reared 
by membeis of the church under the superintend- 
ence of the ecclesiastical officers. Similar airauge- 
ments are mentioned in some of the capitularies 
of the Fiankish kings But the first well-authenti- 
cated instance of a foundling hospital, as we now 
understand the term, is one that was established 
at Milan in 787. From the end of the 11th to the 
end of the 14th century several institutions of a 
similar character were founded in some of the chief 
towns of France, Italy, and Germany. It is in 
France that they have been most thoroughly studied 
and organised. 

At Paris foundlings were generally deposited in 
the porch of Notre Dame. For the reception of 
cliildren so exposed Marguerite de Valois opened a 
special home in 1536, and nine years later the 
government afforded shelter to 136 orphans in the 
Trinity hospital. But, no provision being made 
for their sustenance, they were dependent upon 
the alms which their nurses begged on the streets 
or which they themselves could collect Avhen old 
enough to go a-begging ; till in 1552 the parliament 
of Paris set apart for their maintenance the pro- 
ceeds of a special tax. Amongst these children the 
mortality averaged 90 per cent. About the same 
time the Bishop of Paris Tjuilt another house of 
refuge for foundlings picked up within his diocese ; 
this was known as the Couche. But the accommo- 
dation was insufficient, and children were selected 
for admission by lot, those who weie not elected 
being generally left to die on the street. Subse- 
quently the inmates of the Couche became the 
objects of a biusk traffic, children being sold to 
rofessional beggars, acrobats, and others at the 
xed price of 20 sous each. These evils at length 
attracted the attention of St Vincent de Paul, who 
in 1638 established a more satisfactory home and a 
humane system of treatment. Out of this grew the 
celebi-ated Foundling Hospital of Paris, wliich was 
incorporated in 1670. With it the Couche, reformed 
and enlarged, was joined in 1688, and Maiguerite 
de Valois’s orphanage in 1772. Under the Revolu- 
tion all illegitimate children and foundlings were 
viitually adopted by the state, which in 1793 issued 
a decree bestowing a premium upon all girls who 
should declare themselves to be the mothers of ille- 
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jjitimate children, and, as the Emperor Trajan had 
done, pioclaimiiig all such infants ‘ childien of the 
country.’ 

At the Foundling Hospital of Paris children are 
admitted ( since 1886 ) under conditions which allow 
any person to leave a child openly without giving 
an account of it; in fact, the system in vogue is 
that of indisciiininate admission under the cover 
of secrecy. The infants admitted belong to the fol- 
lowing categories : foundlings proper — i.e. children 
deserted by parents who are unknown ; children 
who are abandoned by parents who are known; 
and orphans left destitute, the general designation 
for them all being not enMnts trouvis, but evfants 
CLSsistes ; besides these, the hospital also takes in 
children moralemetit ahandonnis — i.e. incorrigible 
children sent by the law-courts, by the prefecture 
of police, or by their paients. The scope of the 
institution is not, however, confined to this ; it also 
gives piesents of money, baby-clothes, and cradles to 
mothers who are poor, and sends out nurses to give 
suck to the infants of such women as cannot them- 
selves perform that service for their offspring. As 
a rule infants only remain in the establishment at 
Paris a short time— the average is four days ; vrhen 
adjudged strong enough to travel, they are sent 
Avith their nurses into the country, to be boarded 
with peasants or artisans. For the custody of each 
child the government pays a monthly subsidy, de- 
creasing from 15 francs during the first year to 6 
francs durin" the twelfth. Once that age is reached 
nothing further is paid ; the child is then generally 
apprenticed to its foster-father if he is an artisan, 
or becomes his domestic servant if he is a peasant 
engaged in agriculture. The central administration, 
however, still keeps its eye upon these children 
through its provincial inspectors, nor does it lay 
down its guardianship or cease its surveillance of 
them until after they have attained twenty-one 
years of age. These inspectors also keep the pro- 
vincial hospitals and the central hospital at Paris 
supplied with wet-nurses, recruited from the women 
of the countryside. Parents are allowed to reclaim 
a child at any time on satisfactorily establishing 
their title to it, and that without recouping the 
expense of rearing it. Also, persons who prove 
to the satisfaction of the hospital administrative ! 
authorities that their motives are sincere and laud- 
able are allowed to adopt a child from amongst 
those whose parents are altogether unknown. 

In the United Kingdom and Germany the care of 
foundlings is for the most part left to the active 
philanthropy of the charitable or to the operations 
of the poor-law administration. Britain lagged 
behind other lands in this form of philanthropy, 
though the idea of foundling hospitals had long 
been familiar. Christ’s Hospital ( 1553 ) was origi- 
nally a foundling hospital, but only for a short 
period. It is prooable that an essay by Addison 
{Guardian^ cv.) in 1713 prepared the way for the 
success of the project of Thomas Corain (q.v.), who 
after seventeen years of untiring effort founded in 
1739 the institution known as the London Found- 
ling Hospital, of which the real title is ‘The 
Hospital for the Maintenance and Education of 
Exposed and Deserted Young Children.’ The 
term ‘Foundling’ Hospital is indeed not strictly 
appropriate, but this famous institution claims 
more than passing notice. 

The AVork began in Hatton Garden, but Avas 
transferred in 1745 to its present home in Guilford 
Street. The hospital quickly won suppoi-t, and a 
notable feature ot its early history is its association 
Avith the artfiu Hogarth was a member of the 
original committee, and two of his finest paintings 
are in the hospital. The annual art e^mibitions 
there led to the formation of the Royal Academy. 
Handel conducted annual performances of The 


Messiah in the chapel, the funds profiting to the 
extent of £7000. Music has all along been culti- 
vated at the Foundling, and the massed choir of 
children’s voices lends attraction to the chapel 
services. The boys are taught musical instru- 
ments, and no less than some 80 per cent, enlist as 
regimental bandsnieii. 

A disastrous episode in the eaily history of the 
hospital Avas its period of indiscriminate admission, 
aided by large subsidies from the state, when 
branch hospitals were established at AckAvorth, 
ShreAvsbury, Westerham, and elseAvbere, Grave 
abuses arose, and after four years’ trial indis- 
criminate admission ceased in 1760, the country 
hospitals being successively sold. 

The system of admission now in operation has 
been found satisfactory. A child is admitted, if 
not over twelve months old, on personal application 
of the mother, who must have been deserted by 
the child’s father, and whose previous chaiacter 
has been good. Children of married women and 
Avidows are not received. No money is accepted 
for admission. On reception children are pub out 
to nurse Avith cottagers (usually outside London), 
and aie brought back to the hospital at the age of 
five. Boys enlist or are apprenticed, &:c., when 
fifteen. Girls become domestics at sixteen, and 
are visited from time to time. Rewards are given 
annually to deserving ex-Foundlings until they 
come of age. There are usually between 600 and 
700 children in hospital and at nurse. 

Great Britain possesses numerous orphanages and 
homes for Avaifs and strays. 

Russia possesses tAvo large foundling hospitals, 
one at Moscow, admitting 13,000 children per annum, 
and the other at Petrograd, which accommodates an 
annual average of 7500. Here infants prematurely 
born are reared in ‘ frames very like those used for 
melon culture,’ padded inside, and surrounded out- 
side Avith a jacket of hot water, so that the tem- 
perature may be kept uniform. 

Italy has many foundling hospitals. Among the 
most notable are those at Rome (Avhere a depart- 
ment of the ancient foundation San Spirito main- 
tains about 3000 foundlings), Venice, and Floience. 
The methods followed at Florence Avere studied by 
Coram’s committee when the London Foundling 
Hospital was being planned {supra). Foundling 
hospitals exist in most of the countries of Europe, 
particularly in Austria, Spain, and Scandinavia. 

In the United States deserted children are for 
the most part sent to the almshouses, or are taken 
care of in private charitable institutions, like the 
foundling asylum of the sisters of charity, for in- 
stance, in New York city, established in 1869 ; 
the infants’ hospital, established in 1868; the 
nursery and child^s hospital ; and the infant asylum, 
organised in 1871 — all at New York. There are 
large foundling hospitals at Mexico, Rio de Janeiro, 
and at Buenos Aires (founded in 1774, with an 
annual average of about 1200 to 1300 inmates). 
China, it should he stated, has admirably con- 
ducted establishments for the care of destitute and 
abandoned children in nearly all the large cities of 
the empire. 

During the early part of the 19th century it was 
customary for foundling hospitals to be provided 
with a revolving pillar or basket or Avheel, a con- 
trivance by means of which a child could he de- 
posited at a foundling asylum without the person 
who left it there being seen or any questions asked. 
This apparatus, which was indeed first used at 
Marseilles about the heginnhig of the 13th century, 
was largely employed in France, Belgium, Italy, 
and elsewhere ; and, though it has been almost 
entirely abolished, it still survives in a few found- 
ling hospitals of Italy. And the new regulation 
put in force at the Paris hospital in 1886 is virtually 
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a return to the principle underlying the use of this 
apparatus — viz. secret and indiscriminate admis- 
sion. The revolving box was condemned on the 
ground that it acted as an encouragement to parents 
DO abandon their offspring, and thus weakened the 
sense of parental responsibility. 

Foundling hospitals have been condemned on the 
giound of the gieat nioitaliby which takes place m 
them. For^ instance, at London, when admission 
was indi&criininate, the death-rate was over 60 per 
cent. ; and the Dublin liospital, which foi seveial 
years from 1704 received from 1600 to 2000childien 
annually, was finally closed in 1835 on account of 
the excessive mortality, the death-iate being 4 in 
5. Again, the asylums of Russia have foi many 
yeais lost 50 to 60 per cent, of the infants annually 
sent to them ; in Vienna it rose even as high as 
75 ; and it stood at a high figuie in France, Italy, 
and Portugal. But in the case of France and 
Loudon at least a great improvement has been I 
effected, the peicentage for each being less than 4, 1 
except in the case of childien under one year 
of age hoaided in the ruial districts in France. 
Another system of reaiing — sometimes killing off — 
illegitimate children is known as hahy-farming. 

See Terme and Montfalcon, Hi&toire Statistique et 
Morale des Enjants Tronvis (Paris, 1837); De Gomoff, 
Becherches sur Les Enfamts ouv^s { Pans, 1839 ) ; Epstem, 
Studien zur Fraae dev FindeJanstalten (Prague, 1882) ; 
Sennichon, Histoire de^ Enfants Ahandonnes (1880) ; 
Warner, American Cliariiies (1894); Folks, Neglected 
and Dependent Children (New York, 1901); B. K. 
Gray, JECiUory of English Philanthropy (London, 1905); 
G. L. Brace, Gesta Chriati. Also the articles Italy, 
Illegitimacy. 

Found Property. See Lost Property. 

Fountain9 a basin or an artificial structure tor 
the supply or the ornamental display of water. 
In civilised countries fountains have at all times 
been considered as public monuments of the greatest 
importance ; and, where the source of their supply 
has not been provided by nature on the spot, 
immense labour and expenditure have been in- 
clined to make up for the deficiency. The splendid 
Aqueducts (q.v.) of the Romans are instances of 
the important light in which they regarded the 
fountains of their cities. Every Roman town had 
at least one aqueduct, the water from which was 
distributed to as many fountains as the population 
required. 

In early times utility was the first object of 
a fountain, and the ornamental features of the 
structure into and through which the water was 
led were strictly developments of their ori^nal 
utilitarian purpose. Spnngs were highly valued, 
especially in lands where water was scarce ; many 
of them were associated with the names of saints, 
and sacred tiaditions accumulated around them. 
Sometimes, therefore, such springs were built around 
for protection, statuary figures of their patron 
saint were placed in niches, and artificial oasins 
were provided to contain the water. In towns 
where a number of persons might require to draw 
at one time a large basin was erected with a pillar 
in the centre, from which pipes radiated all round 
— each with its separate jet to supply the running 
water — while the oasin was used lor washing the 
pitchers. Many examples of this kind of fountain 
lemain throughout Italy and in the older Ger- 
man towns, of which the fountain at Viterbo 
and the Schoner Brunnen at Nuremberg may be 
mentioned as examples. The pillar is sometimes 
surmounted l)y a statue, or has one or more smaller 
basins with ornamental streams and jets of water 
falling from tier to tier. A beautiful fountain of 
this nature existed in the royal palace at Lin- 
lithgow, and a modem reproduction of it may be 
seen in front of Holyrood Palace at Edinburgh, 
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Where modem views of water-supply and sanita- 
tion are carried out, under which water is led into 
each household by gravitation, great public foun- 
tains have become puiely ornamental structures. 



Fontana Grande, Viterbo. 


Small pillar fountains are yet commonly placed on 
streets and places of public resort for wayfarers, 
and sinrilaidy basin fountains are provided for 
horses and other animals. The Metropolitan 
Drinking Fountain Association was fornied in 
London in 1859. Of ornamental fountains the 
most magnificent display is at Versailles, l^aris 
also contains several very leinaikable fountains, 
and in England the display at the Crystal Palace, 
Sydenham, is very fine. Ohatsworth is remarkable 
for its fountains, one of which is said to throw 
a jet of water 267 feet high. Although Rome has 
lost four-fifths of the aqueducts winch so lavishly 
supplied her with fresh water in the time of the 
Empire, she is still unsurpassed for the number, 
beauty, and utility of the public fountains which 
adorn her streets and palaces. 

FoiintaillS Abbey, one of the largest and 
best-pieseived monastic edifices in England, in 
the West Riding of Yoikshiie, 3 miles SW. of 
Ripon. Founded for Cistercians in 1132, it was 
not completed till the 16th century, so offers every 
variety of style, from Noimau to Perpendiculai. 
See Walbraii’s Fountains Abbey (Surtees Soc. 1863 
et seq,). 

Fountain Shell. See Strombus. 

Fou4u6, Ferdinand Andr:i^ (1828-1904), 
French petrologist and geologist, was born at 
Mortain (La Manche), studied at the Ecole Nor- 
niale in Paris, and became curator of the scientific 
musenui. Afterwards he held various academic 
appointments, including a chair in the College de 
France, and took part in many expeditions. He 
did stratigraphical work for the French geological 
survey, but turned later to petrology and the study 
of volcanoes, especially to experimental research. 
He collaborated much with Michel-L6vy. 

Fouqu^y Friedrich Heinrich Karl, Baron 
DE LA Motte, German romanticist, was of Hugue- 
not ancestry, and grandson of the Prussian general 
of the name (1698-1774) distinguished in the Seven 
Years’ War. Bom at Brandenburg, 12th February 
1777, Fouqu6 served as Piussian cavalry officer in 
the campaigns of 1794 and 1813. The interval 
between these campaigns was devoted to literary 
pursuits in the country, and the rest of his life 
was spent alternately in Paiis and on his estate at 
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Nennhausen, and after 1830 at Halle. He died in 
Berlin, 23d Jannaiy 1843. Fouque appeared first ^ 
under tlie pseudonym Pellegrin, as author of 
Dramatiscke Spiel e (1801). Noise legend and old j 
French and Geinian poetry atti acted him most 
strongly ; one sees this in his long series of i omances, 
both piose and verse, winch picture the life of j 
medieval Europe. These include Sigurd (1808), 
The Magic Bing, Thiodidf the Icelander, Aslaugas 
Knight, Sintram and Jus Companions, The Tioo 
Captains, and Undine. His masterpiece is Undine 
(1811); its tender grace and fairy glamour aie 
exquisite. Otherwise Fouqii6 is too often chaige- 
able with all the extravagances of the romantic 
school. Straining after fantastic conceits, he seems 
fascinated by the antique life which he pictures, 
rather merely from its quaint contiast with modem 
manners than as a form into which the life of 
actual living men had shaped itself in bygone 
days. He himself edited a selection of his works 
(12 vols. Halle, 1841). His second wife, Kaioline 
( 1773-1831 ), is also known in Germany as a romance- 
writer. 

Fouquet9 Charles Louis Auguste. See 
Belleisle. 

Fon^iuet, orFoucQUET, Jbhan, French painter 
of the 15tli century, best known as a miniaturist 
and book-illuminator, but excelling also in portraits 
and altar-pieces, was bom at Touis about 1415, 
He visited Italy, painted a portrait of Pope 
Engenius IV., returned to France, and was court 
painter to Louis XI. He probably died about 
1485 01 1490. Owing much to Italian and Flemish 
art, he may be regaided as the founder of a French 
school. His most notable book-illustrations aie 
those for a Booh of Hours and for a Josenhus. His 
portraits include Charles VII., Count Wilczek, and 
Jou venal des Ursins. A diptych, foi merly in Notre 
Dame de Melun, exhibits Agnes Sorel as the 
Virgin. See a work by G. Lafenestre ( Paris, 1902). 

FoiKluety Nicolas, Viscount of Melun and of 
Vaux, and Marquis of Belle-Isle, finance minister 
under Louis XiV, of France, was born at Paris 
in 1615. Attaching himself closely to Mazarin, 
he received in 1650 the important appointment of 
procureur-gMral to the parliament of Paris, and 
three years later was advanced to be superintendent 
of finance.^ His rapid advance made him ambitious 
of succeeding Mazarin as fiist minister, and in order 
to secure himself friends and a party he distributed 
money with a lavish hand j but he had a formidable 
rival in Colbert. Fouquet^s plans were, however, 
brought to nought; for in the first place Louis him- 
self took the reins of power into his own hands 
when they slipped from the grasp of the dead 
cardinal, and in the second place, instigated thereto 
by Colbert, he suddenly arrested Fouquet in Sep- 
tember 1661. After a trial extending over three 
years, Fouquet was sentenced to perpetual exile 
and the loss of all his property, but the sentence 
Avas afterwards altered to life-long imprisonment 
in the fortress of Pignerol, where he died 23d 
March 1680. As an example of the extravagance 
and gorgeous display made by Fouquet, it may be 
mentioned that Siortly before his arrest he enter- 
tained the king at a banquet which cost 120,000 
livres in his castle of Vaux, erected by him on a 
plan very similar to that afterwards embodied in the 
royal palace at Versailles. From the circumstance 
of his imprisonment at Pignerol, Fouquet, though 
lie died in 1680, has been identified with tlie Man with 
the lion Mask (q.v. ; who died in 1703). See Lives 
by Ch6ruel (1865), Lair (1890), and Cheales (1899). 

Fouqnier-Tittville, Aktoine Quentin, one 
of ^e most notorious actors in the French Revo- 
iotioa, was bom in the village of H^rouelles, in 


the department of Aisne, in 1747. Originally an 
attorney of dissolute habits, he ranged himself, on 
the outbreak of the Revolution, in the ranks of the 
most violent among the democrats. Appointed by 
Robespierre and Danton public prosecutor to the 
Revolutionary Tribunal on 10th March 1793, he 
superintended during tlie Reign of Terror, until 
28th July 1794, all the political executions decreed 
by the tribunal. His performance of his duties 
was characterised by pitiless rigour, brutality, and 
callous indifference. He apparently regarded it as 
his mission to supply the guillotine with a regular 
supply of victims, and no bribes were able to turn 
him from his purpose. And he sent his friends, 
among them Robespierre, Danton, and Hubert, to 
execution in the same spmt in which he sent their 
enemies. On the overthrow of the Reign of Terror 
he was himself guillotined on 7th March 1795. See 
the Life by Alphonse Diinoyer ( 1912 ; trans. 1913 ). 

Fourchambailltf a town in the French de- 
partment of Nievie, 5 miles NNW. of Nevers, near 
the right bank of the Loire. There are large iion- 
foundiies, nail- works, and Avire-Avorks. Pop. 5000 

Fourcrovaj a neotropical genus of Amaiyl- 
lidace;e, neariy allied to Agave (q.v.), and yielding 
a similar fibre. 

Fourier, Francois Marie Charles, a French 
socialist, Avas bom" at Besan 9 on, 9th April 1772. 
His father, a prosperous drapei, had him educated 
in the academy of his native towm. The boy 
excelled in the studies of the school, especially 
geogi’aphy, and was passionately fond of flowers 
and music. He regi'etfully abandoned his studies 
for a business career, Avliicn he folloAved with zeal 
and integrity in various tOAvns of France. As a 
commercial tiaveller he also visited Holland and 
Germany, Avhere with remarkable insight and 
accuracy he took note of everything interesting 
in climate, productions, and manners. From his 
father Fourier inherited a fortune of about £3000, 
but, having started business for himself at Lyons, 
he lost nearly all he had at the siege of that city 
by the Jacobins during the Reign of Terror (1793). 
fle was even thrown into prison, and narroAvly 
escaped the guillotine. After his release and two 
years’ experience as a soldier he returned to a 
commercial career. 

At a very early age Fourier had his attention 
called to the abuses of commerce. When only five 
he Avas punished for speaking the tmth about 
certain goods in his father’s shop ; and in 1799, 
while employed in a house at Marseilles, he had to 
superintend the destruction of an iniinense quantity 
of rice held for higher prices, in the midst of a 
scarcity of food, till it had become unfit for use. 
Believing that a system Avhich involved such abuses 
and immoralities must be radically evil, Fourier set 
himself to discover an entirely new social theory, 
Avhicli he elaborated chiefly in three considerable 
works. In 1808 he published his TMorie des Quatrcs 
Mouvements et des Destinies Ginirales ; in 1822 his 
TraiU d^ Association Domestique Agricole; in 1829 
Ze Nouveau Monde Tndustriel et SocUtaire. 
W'ritten under the most discouraging circum- 
stances, these works for many years fotxnd few 
readers and scarcely any disciples ; only the most 
ardent faith in his own principles could have 
carried him through so many difficulties. For the 
last ten years of his life he waited at noon every 
day in his apartments for the coming of the wealthy 
capitalist Avno should furnish means towards the 
realisation of his schemes. It was chiefly after the 
decline of the Saint-Simon movement that he gained 
a hearing and a little success. A small group of 
enthusiasts gathered round him; a journal was 
started for the advocacy of his views ; an attempt 
to establish a society on Ms principles was made 
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in 1832 near Vei bailies, Liit witliout success. At 
Pans, October 8, 1837, Fourier died, poor, but 
warmly appreciated bv a circle of devoted dis- 
ciples. In nis private life he seems to have been a 
model of kindness, simplicity, and integrity. 

The great aim of Fouiier is to reconstruct society 
on principles which are entirely new. But his social 
system is more or less moulded and coloured by his 
peculiai views on cosmogony and psjrchology. His 
views of God incline, though not decidedly, to pan- 
theism. The will of God pervades the world as a 
aiiiversal attraction. Whereas Newton proved that 
this universal attraction governs one movement of 
the world, Fourier shows that it rules the world in 
all its movements, which are four— material, organic, : 
animal, and social. From this law of universal | 
attraction there follows a universal analogy, accord- 
ing to which everything in one department of the 
world has its parallel elsewhere. 

Fourier believed that the world has scarcely yet 
reached the adult stage, having existed only seven 
thousand years, whereas it is destined to last for 
eighty thousand years, a long period of piogi-ess 
being followed by a corresponding period of decline. 
At present mankind is oppiessed by an endless 
variety of evils, 'which he sums up in one obnoxious 
word, and which are due to the fact 

that we have run counter to the Creator in pro- 
nouncing passions to be bad that are simply 
natural. To effect the passage from social chaos to 
univeisal harmony there is but one way — to give 
a free and healthy development to tne human 
passions. 

This brings us to the psychology of Fourier, who 
recognised twelve radical passions, with tliree 
points of attraction; live sensitive (tending to 
enjoyment), sight, hearing, taste, smell, and touch ; 
four affective (tending to groups), friendship, love, 
ambition, and familism or paternity; three dis- 
tributive (tending to seiies), the emulative, alter- 
nating, and composite. The meaning of the first nine 
is obvious enough. The emulative passion leads to 
intrigue, the alternating involves love of change; 
and the operation of the two might cause jealousy, 
disharmony, and war, were they not controlled by 
the composite passion and by a higher unity. Out 
of the free play of all the passions harmony is 
educed, like white fiom the combination of the 
colours. 

But for the realisation of this ideal new social 
arrangements are necessaiy. These are provided 
in the •phalange^ an institution in which the 
interests of social union and indiridual liking ai*6 
to he thoroughly reconciled. Each phalange was 
to consist of 1800 persons, a number sufficient 
to include the whole circle of human capacities, 
adequately various, and yet not too large for a 
convenient common life. The individuals constitut- 
ing the phalange were to be arranged in groups of 
seven or more persons ; from twenty-four to thirty- 
two groups were to form a series, and a number 
of series united to form a phalange of the requisite 
size. The pervading idea of the whole organisation 
was a harmonious social life combined out of the 
fiee play of the most varied likings and capacities. 
The dwelling of the phalange was the phcuanst&e^ 
a vast, beautiful, and commodious structure in 
the centre of a highly cultivated domain, a square 
league in extent, where life would be arranged to 
suit every one, common or solitary, according to 
preference. As regards the institution of marriage 
Fourier would permit a freedom which would be 
subversive of such social order as now exists. 

It is an obvious deduction from Fourier’s principle 
of universal attraction that human life generally, 
and labour in particular, should be attractive. In 
the phalange labour is accordingly made attractive 
by constant regard to the likings and capacities 


of every one, and by continual change of occupa- 
tion. The results of labour 'wei-e to be distributed 
in the following manner. Out of the common gain 
of the phalange a very comfortable minimum was 
apporiioned to each member, and the leinainder 
was divided into twelve shares, of winch five went 
to labour, four to capital, and three to talent In 
distributing the reward to lahoiir, the reverse of the 
present method was to be followed — i e. necessary 
labour would be best paid, useful labour would 
come next, and pleasant labour would be worst 
paid. 

So convinced was Fourier of the beauty and 
practicability of his social system that he believed 
it only required to be understood in older to be 
universally appreciated, and that in a very few 
years his phalanges would cover the whole world. 
The phalanges would arrange themselves in con- 
venient groups with a common chief, and all would 
finally be nnited in a great federation, with Con- 
stantinople as capital. There never has been the 
least symx^tom of the lealisation of such a dream. 
The system of Fouriei has so little touch with fact 
and reality that it is hardly worthy of serious dis- 
cussion, His road to the social millennium is far 
too easy. Yet his works are full of ingenious sug- 
gestion ; and his criticism of the existing social 
order is often most searching and pungent. His 
theories may still he very profitably studied by the 
social economist. 

Fourier’s complete works were published at Pans 
(6 vols. 1840-4G ; new ed 1870). The most eiuincnt 
expounder of Fourierism was Victor Consideiant, Destmie 
hociale (1835) ; Gatti de Gamond’s Fourier et son Syst^me 
IS an excellent summaiy. See also Socialism ; Pellarm, 
Fourier {5th ed. 1871); L. Eeybaud, Refarmafcans 
Modernes : Sargant, Social Innovators ( 1859 ) ; and several 
works by Alhaiza (1890-95). 

Fourier, Jean Baptiste Joseph, Bahon de, 
French mathematician, was born at Auxerre, 21st 
March 1768. He became a pupil, and in 1789 a ino- 
fessor, in the military school of nis native place ; was 
afterwards removed to the normal school in Paiis, 
and then to the Pol^^teclinic, and accompanied 
Bonaparte to Egypt in 1798. On his return to 
France he became a contributor to the Description 
de Vilgypte, and also wrote the historical introduc- 
tion, At the same time ( 1802) he 'svas made prefect 
of the department of Grenoble, an office which he 
held till 1815, and was created baron in 1808. 
After Napoleon’s escape from Elba Fourier took 
up his abode in Paris, and devoted himself exclu- 
sively to science, becoming a member of the Aca- 
dem;y of Sciences in 1816, and afterwards secretaiy 
for life, conjointly with Cuvier. He died at Paris, 
16th May 1830. His most famous work is the 
Thiorie Analytigue dela Chaleur (Paris, 1822), in 
which he applied new methods of mathematical 
investigation. An allied subject is discussed in his 
treatise on the temperature of the^ globe (1827). 
His analysis of Determinants, distinguished both 
for its substance and manner of exposition, and 
left unfinished at his death, was completed and 
published by Navier (Paris, 1831). 

Four Lakes, a chain of deep lakes ( ]Mendota, 
Menona, Waubesa, and Kegonsa) in Dane comity, 
Wisconsin, connected by short outlets, bladison, 
the state capital, stands on an isthmus between 
Mendota and Menona. 

Four Masters, Annals of the, an historical 
work composed in the Irish language, at the mon- 
astery of Donegal, by Michael O’Clery, a Franciscan 
monk, who enjoyed some reputation as a trained 
antiquary and historical writer. The work, which 
covers the history of Ireland from 1172 to 1608, 
'with additions bringing the narrative down ^ 
1616, was begun in the year 1632 and completed in 
1636. Michael O’Clery was assisted in the work 
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of compilation and copying Ly liis brother, Conary 
O'Clery, by a relative, Cucogiy O’Clery, and by 
Cucogry O'Duigenan ; hence the title of the dock. 
See the edition (text and Eng. trans.) by Donovan 
(3 vols. Dublin, 1848). 

Fourillies» a town in the French dep. of iNord, 
12 miles 8E. of Avesnes by rail, with mines, iron- 
works, and mills. Pop. 11,000. 

FoWCYf or Foy, a municipal boiough and old 
port of Cornwall, on the river Fowey, 11 miles SSE. 
of JBodmm, cures pilchards, and expoits ‘china- 
stone ’ and ores ; pop. 2000. 

Fowl. See Poultry. 

Fowler, Henry Hartley, Lord Wolver- 
hampton (1830-1911), born at Durham, became 
a solicitor at Wolverhampton, which in 1880 le- 
tuined him to parliament. He held a succession 
of offices in Liberal governments, being Piesident 
of the Local G-overnment Board, Secietaiy of 
ytate for India, and Chancellor ot the Duchy of 
Lancaster. He was made Viscount W olverhanipton 
in 1908. See Life by his daughter, Edith H. Fowler 
(1912).— His elder daughter, Ellen Thorney- 
CROFT Fowler, who in 1903 became Mis Felkin, 
made a name by Isabel Carnaby, The Farringdons^ 
Kate of Kate Mall (with her husband). The Wis- 
dom of Folly, and other novels. 

Fowler, Sir John, born at Sheffield in 1817, 
became distinguished in railway engineeiing, river 
improvement, and the construction of laige docks, 
and on the completion of the Foith Biidge, designed 
by him and Sir B. Bakei , he was made a baronet, 
tie died 20th Novembei 1898. See Bridg-e. 

Fowler, Thomas (1832-1904), philosopher and 
historian of his college, was born at Burton- 
Stather in Lincolnshire. He graduated at Merton 
College, Oxford, in 1854, and was ever after closely 
connected with that university, first as tutoi of 
Lincoln College, afterwards as professor of Logic 
from 1873, and as president of Corpus Chiisti Col- 
lege flora 1881. His principal works exQ Elemenis 
of Deductive Logic (1867); Elements of Inductive 
Logic {\310 ) ; editions of Bacon’s Kovum Organum 
(1878), and Locke’s Conduct of the Understanding 
(1881); Frogj'essive Morality (1884); and Prin- 
cii^es of Moi'cds (1887). Others are Loche in 
‘English Men of Letteis,’ Bacon, and Shaftesbury 
and Hutcheson in ‘ English Philosophers,’ 
Fowler’s Solution. See Arsenic. 
Fowling^. See Wild-fowl. 

Fox, the name of a number of species of the 
family Canidse (q.v.), which are now usually referied 
to the genus Canis (see Dog), hut are sometimes 
regarded as forming a distinct genus, Vulpes, dis- 
tinguished by certain minute differences in the 
form of the skull and of the teeth, the more 
elongated body, slender, pointed muzzle, elliptical, 
somewhat oblique pupil, and bushy tail, Repre- 
sentatives are found in the greater part of the 
northern hemisphere, hut are conspicuously absent 
from South America. 

The following species demand separate notice: 
(1) The Common Fox {Canis vulpes) measures on 
an aveiage 4 feet in length, of which 16 inches 
are occupied by the tail ; and 14 inches in height ; 
the weight is from 15 to 22 lb. The head is broad, 
the brow flattened, and the muzzle rapidly tapering, 
long, and slender ; the mouth is furnished with 42 
teeth. The body, though apparently thick, owing to 
its hairy coat, is really lank, but strong and mobile ; 
the legs are slender. The anal glands are strongly 
developed, giving the animal its well-known odour. 
The colour above is reddish-brown ; the brows, 
shoulders, and posterior portion of the back, as 
root of the tail, are shot with white, 
the hairs in these regions having white tips. The 


hair on the lips, cheeks, and throat is white, and 
a streak of the same colour runs down the legs ; 
the breast and belly are ashy and the flanks 
whitish gray, the feet red, the eais and toes 
black, and the tail reddish shot with black, and 
usually with a white tip. These vaiious tints 
blend gi’adually into each other, and pioduce a 
tout ensemble which renders the animal remarkably 
inconspicuous. 

Sportsmen have an extensive technical vocabu- 
lary for all that concerns the fox : the female is 
a ‘ vixen,’ the young, ‘ cubs ; ’ his head, a ‘ mask ’ 
or ‘pate,’ his feet ‘pads,’ and his tail a ‘hm&li;’ 
his dung is known as ‘billet,’ and his home is 
a ‘kennel,’ or, if underground, an ‘earth.’ 



Common Fox [ Ca/ms vulpes or Vulpes alopex ). 


Foxes occupy hiinows in the ground, generally 
utilising those which have been made by badgers, 
while occasionally they live in company with 
these animals. These dens are preferably on the 
sides of hills, the apertures leading downwards and 
outwards, and consist of a central chambei with 
several means of exit. When suitable burrows are 
wanting, hollows under piles of stones, or even 
hollow trees have been used. 

The fox’s food embraces a wide range of nutria 
ment, from a fawn or a lamb to beetles, or even 
vegetables or fruit; nothing comes amiss. Mice 
form a large percentage of his diet, and when half- 
sated he will play tor long with his food before 
eating it. He hunts almost exclusively by night, 
and in his wanderings chooses the most secluded 
ways and takes advantage of eveiy particle of 
shelter which the nature of the ground afibrds 
when passing from one covert to another. He is 
fond of warmth, and if undisturbed will bask for 
long in the sunshine ; he runs rapidly and with 
great endurance, swims well, and has been known to 
climb trees in the search after eggs. The usual cry 
is a short hark, most commonly heard at the paiiing 
season ; the young ones use their voices freely when 
hungiy. The pairing takes place in February, and 
the period of gestation is 60-63 days. Befoie the 
birth of the young, of which there are usually 4r-7, 
the vixen pulls out the hair from her belly, partly 
to provide a soft bed for her offspring and partly to 
expose her nipples ready for their use. When horn 
they are very helpless (both eyes and ears being 
closed) and covered with smooth brown fur. At 
I six weeks old they appear outside the burrow, and 
at three months go hunting either alone or with 
the mother, who tends them with the utmost 
solicitude, and will face any danger or run any 
risk in their defence. A vixen has more than once 
been caught with no more than a mouse in her 
own stomach cariying home a plentiful supply of 
la^er game to her young. 

The fox’s mental qualities are of a very high 
order. His cunning is proverbial, and his know- 
ledge of localities and ability to profit by experience 
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have been highly developed in an arduous struggle 
tor existence. ‘ More elegant than his relatives in 
mien and bearing ; sharper, more prudent, calculat- 
ing, and adaptive ; of strong memory and sense of 
locality, resouiceful, patient, resolute ; equally 
skilled in jumping, slinking, ciawling, and swim- 
ming, he seems to unite in himself all the quali- 
b cations of a perfect highwayman, and, when Ins 
lively humour is also taken into consideration, 
produces the impression of a highly educated artist 
in his own line.’ ^yllen taken very young the fox 
has been successfully tamed, but he does not ex- 
hibit that capability for domestication for which 
liib congener the dog is so lemaikable. With this 
latter, however, lie agrees in the parasites by which 
he is infested and the diseases to which lie is liable. 
Even hydrophobia lias been known to attack him, 
and to have been by him communicated to human 
beings. He has many enemies ; the wolf and dog 
attack and kill him even* when they do not 
devour ; the hawk and eagle take the cubs, and the 
latter sometimes the adults. His chief foe is man. 
In northern countries where he is abundant the fox 
is slaughteied for his fur. The skins are brought 
from Poland, Russia, and the whole of Siberia. 
The black variety is much rarer and consequently 
more valuable than the red. 

In Britain the fox has a factitious value as the 
object of a time-honoured sport, which, though it 
leads to his being pursued to the death by horse and 
hound, is still the sole reason why lie has not long 
ago shared the fate of the wolf ( see FoxHUNTiNa ). 
In former days many foxes were dug out of their 
holes in Germany for the sport of ‘ tos^sing. ’ Long, 
narrow nets were spread out in front of the holes, 
the opposite ends of each being held by a lady and 
gentleman ; as soon as reynard in his attempt to 
•escape ran upon the net this was suddenly tightened 
and the unfortunate creature hurled aloft like a 
schoolboy in a blanket ; and this was repeated 
until he happened to fall upon solid ground and 
eluded his tormentors. 

Several varieties of the common Biitisli form are 
known to sportsmen; the Greyhoimd Fox, which 
■occurs in the mountainous parts of England and 
Scotland, is tall, long-limbed, and strong; the | 
Mastiff Fox is shorter and stouter, whilst the Cur 
Fox is known by his hlack-tipped tail. In addition 
to these several more conspicuous variations have 
received names and been by some regarded as 
distinct species. The Coal Fox is found in Switzer- 
land and Bavaria, and has a bhack- tipped tail. 
The Cross Fox is distinguished by a longitudinal 
dark line down the back and a transverse one over 
the shoulders. The Black-bellied Fox is restricted 
to the south of Europe, and is sufficiently described 
by its name. 

The Red Fox of North America ( C, fulvtis) is 
very little removed from its European congener: 
it is not so enduring, but runs with great speed for 
about 100 yards. For the fur of these three varieties, 
■especially the Silver Fox (bred on fox-farms in 
Prince Edward Island and elsewhere), see Fixes. 

(2) Tlie Gray Fox {Cants cMereo-argentatns, G, 
virgimamts ; sometimes made the type of a distinct 
genus Urocyon) is somewhat smaller than his 
European relative, and has comparatively longer 
legs and a shorter tail; the colour is a peculiar 
speckled gray, due to the hairs being white at the 
roots and black with white rings in the distal 
portions. It is abundant in the southern United 
States, but does not occur north of Maine. It is 
not so swift as the red fox, but is even more cautious 
and timid, though its habits are in general similar. 
It has been seen to stalk game like a pointer. 

(3) The Corsac or Steppe Fox [Oatiis corsac)i& 
the Asiatic representative of the commdn fox ; than 
this it is decidedly smaller, measuring at most 


3 feet in length ; it is aLo somewhat taller, 
and shorter in the tail, and has a rounder pupil. 
The colour in summer is reddish, hut in winter it 
becomes paler owing to the development of a white 
ling round the individual hairs near their extremi- 
ties. The till oat, lower surface of the body, and 
inner surfaces of the legs ai e y ello^\ ish-white, and 
there is a three-corneied, daik’-gray patch in front 
of each eye. The tail is daik a’l)ove, and has a 
black tip. This species extends from the Caspian 
Sea to Alongolia, wherever there are extensive 
steppes, but it never occurs in foi ests or mountains. 
Its Jiabits are like those of the Euiopean form. It 
is eagerly puisued by the Kirghiz and Turcomans 
for the sake of its fur : all the oiclinaiy means are 
employed for its captuie, and in addition eagles 
are trained to hunt it, and it is foiciblj^ diagged 
fiom its earth by an apparatus resembling a magni- 
fied corkscrew. As many as 50,000 skins aie said to 
have come into the market in some \eais. 

(4) The Soutli African Besei t Fox { Ca7iis cliama ) 
is only about half the size of the Euiopean fox, 
and is said to live almost enthely on ostiich eggs, 
which it rolls from the nest to its burrow and then 
breaks against a stone. 

(5) The Fennec {Cams z&rda oi V. cerdo) a 
delicately -formed little cieature, leinarkable for its 
large e^^es and enormous ears, w liich have led some 
authoiities to place it in a special genus (Mega- 
lotis ). It is found in the deserts of northern Afiica 
and the adjoining parts of Asia, and lives in buriows 
in the ground, usually near the roots of shrubs. 
Unlike the common fox it excavates its own home, 
and is able to dig so rapidly that it can often hide 
in this manner when puisued. Small birds are its 
favourite food, but it will also eat lizards, beetles, 
and grasshoppers, or even vegetable products such 
as dates or melons : fennecs have been supposed by 
some to be ‘ the little foxes that spoil the vines ’ 
of Scripture. They produce three or four young 
ones at a birth, which are tenderly cared tor by 
the mother. When taken young they soon become 
very tame ; they aie captuied by snaies fastened 
at the entrance of their burrows, and, strange to 
say, they make no attempt to liite the nooses, 
though they struggle hard to bieak them. 

(6) The Arctic Fox {Cams lagopus) is Neiy veil 
characteiised by its sliort, blunt snout, rounded 
ears, short legs, and hairy covering to the soles of 
the feet, whence the specific name. The summer 
coat is brownish or gray above and on the sides, 
and white below; but as winter approaches the 
colour of the whole becomes pure white, although 
individuals are occasionally observed which have not 
changed their hue. The species is distributed over 
the polar remons of both tne Old and New World.s, 
as well on iSands as on continents : it only wanders 
exceptionally south of the 60th parallel of latitude. 
The cubs are bom in the latter half of June, the 
vixen choosing a cleft in the rock or some similar 
position for her nursery. Its food consists of any 
animals which it is strong enough to overpowei, 
especially mice and lemmings ; but in case of need 
it will eat creatures of any kind that may be cast 
up by the sea, and will even venture into the huts 
of the Eskimo and steal whatever it can cany 
away, whether edible or no. When food is abuiui- 
ant it will conceal it and return to its store in time 
of need. In character it presents a curious mixture 
of cunning and of impudence. Steller records that 
during his stay on Behring Island the foxes would 
come and try to take the meat from the hands of 
himself and his comrades, gnaw their boots, or 
sniff around their faces as they lay asleep ; and also 
that in spite of numbers being slain they did not 
become shy. That this was not entirely due to 
lack of acquaintance with human beings is shown 
by their exhibiting the same characteristics in 
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Norway. When young they can be easily tamed, 
and as pets have the advantage of being free 
from the disagreeable odour associated with most 
foxes. The tur is a inarketable article, though 
not so valuable as that of some of the other species. 
See Foxhunting, Furs. 

Fox, Charles James, Whig statesman, was a 
son of Henry Fox, first Lord Holland, by Lady 
Georgiana Carolina, eldest daughter of the Duke 
of Richmond. He was born on the 24th Januaiy 
1749, and was educated at Eton and Oxford, spend- 
ing part of his vacations on the Continent in the 
gayest and wittiest circles of the French capital, 
and visiting Switzerland and Italy. Notwith- 
standing the irregular life wdiich he led even as a 
schoolboy, he was very distinguished for ability 
both at "school and college; and so high was his 
father’s opinion of his talents that at the age of 
nineteen he had him brought into parliament as 
member for the borough of Midhurst, a step to 
which he is said to have been further incited by 
the fact -Dhat, even at this early age. Fox’s energies 
had found an outlet in gambling and other forms 
of dissipation. His precocity in vice, as well as 
in intellectual development, is said to have been 
the result of the injudicious fondness of his very un- 
piincipled but very gifted father. Till he attained 
his majority Fox prudently kept silent in the 
House, but immediately thereafter he appeared as 
a supporter of the administiation of Loid North, 
and was rewarded with the office of one of the lords | 
of the Admiralty. In 1772 he resigned that office 
owing to a difi:erence with Lord North, but the 
following year was named a commissioner of the 
Treasury. From that post he 'svas dismissed two 
years afterwards, in consequence of another quarrel 
with Lord North, and passed over to the ranks of 
the opposition. During the wdiole course of the 
American war he was the most formidable opponent 
of the coercive measures which were adopted by the 
government, and the most powerful advocate of the 
claims of the colonists; acting, to this extent at 
least, in accordance with the view^s which for many 
years before had been urged upon the country by 
the great Lord Chatham. The difference between 
them was that, whereas Lord Chatham urged con- 
ciliation in order to preserve the connection between 
the two countries, Fox foresaw and foretold the 
necessity and the advantages of complete separation. 

In 1782, on the downfall of Lord^orth, Fox was 
appointed one of the secretaries 'of state, which 
office he held till the death of the Marquis of Rock- 
ingham. On the dissolution of the Shelburne 
administration in 1783 the North and Fox coalition 
was formed, and Fox resumed his former office ; but 
the rejection of his India Bill by the House of Lords 
soon after led to the resignation of his government. 
It was now that Pitt came into power, and that the 
long and famous contest between him and Fox, who 
occupied the position of leader of the opposition, 
commenced. In 1788 Fox enjoyed a short respite 
from his public labours. Accompanied by his wife, 
he visited the Continent, and after spending a few 
days at Lausanne in the company of Gibbon, who 
was there engaged in writing his famous history, 
he set out for Italy. The sudden illness of the long, 
however, and the necessity of constituting a regency 
rendered it undesirable that he should be longer 
absent from England, and he hastened back to his 
post. The regency, the trial of Warren Hastings, 
the French Revolution, and the events which 
followed it gave ample scope to the talents 
and energies of Fox, and on all occasions he 
employed his influence to modify, if not to counter- 
act, the policy of his great rival. He was a strenu- 
ous opponent of the war wdth France, and an advo- 
cate ot those non-intetvenrion views which find 
greater favour in our day than they did in his. 


After the death of Pitt in January 1806, Fox was 
recalled to office, and endeavoured to realise his 
doctrines by setting on foot negotiations for a peace 
with France, the results of which he did not live to 
witness. He was on the point of introducing a bill 
for the abolition of the slave-trade, wdien he died at 
Chiswick, on the IStli September 1806, in his fifty- 
eighth year. In private life Fox was a genial 
companion ; to warns his opponents he wa.s generous, 
and free fiom malignity or enmity ; but critics like 
Mr Fortescue (in British Statesmen o/ the Great 
JFarj 1911 ) insist that he was early demoialised by 
self-indulgence, reckless of the interests of otlieis 
as of his own, and not a little selfish. Of his 
oratoiical powers it is enough to recoid that Burke 
called him ‘the gieatest debater the world ever 
saw,’ and Sir James Mackintosh, ‘ the most Denios- 
thenian speaker since Demosthenes.’ His remains 
were interred in Westminster Abbey, near to those 
of Pitt. 

See the Zt/e and Times and Memorials and Corre- 
spondence, by Earl Rusbell ; the Character, by Dr Parr 
(1809); the Early History, The American Revolution, 
and Gewge III. and Fox, by Sir George Trevelyan ( 1880- 
1914) ; and the Lives by Wakeman (1890) and Haiunioiid 
(1903). 

Fox« George, the founder of the Society of 
Friends (q.v.), commonly called Quakers, was born 
in July 1624, at Fenny Drayton in the south of 
Leicestershire. His father, a woollen-weaver, 
apprenticed him at an early age to a man who 
combined the trades of shoemaking, wmol-dealing, 
and farming. With him George was j)rincipally 
employed in tending sheep — an occupation which 
suited his meditative disposition. When about 
nineteen years of age his religious convictions 
deepened to such an extent as to make him believe 
he was the subject of a special divine call to leave 
his native place and his friends, ‘to forsake all, 
young and old, to keep out of the way of all, and 
to he a stranger to all.’ Bible in hand, he 
wandered about the country, spending even his 
nights in the open air, a small competency he had 
supplying his slender wants. From his clothing 
he became known as ‘the man in the leather 
breeches.’ He soon began to attend meetings, and 
often to interrupt divine services, especially when 
these were conducted by ‘professors,’ persons 
whom he believed to be formalists and not genuine 
Christians, and when held in ‘ steeple-houses ’ and 
called together by church-hells, to which he had a 
special antipathy. The church he held to he the 
pillar and ground of truth, made up of living stones 
and lively members, a spiiitual house of which 
Cluist is the head. He was not, he said, the head 
of a mixed multitude, or of an old house composed 
of lime, stone, and wood. The ‘inward light,’ in 
which all orthodox Christians now believe, though 
to him it seemed a special revelation which he 
afterwards found in the Scriptures, was the central 
idea of his teaching. He was not only a great 
religious, hut a great social reformer. As the 
former he inveighed against everything approach- 
ing to sacerdotalism and formalism. As the latter^ 
he ran a tilt against all social conventionalism. 
Not only priests, but lawyers and soldiers, were- 
obnoxious to him as the embodiment of principles 
which he hated. Everywhere he went he was a 
marked man : his dress, his mode of speech, his 
manners, were different from those of others. ‘ The- 
Lord ’ forbade him ‘ to put off’ his hat to any, high 
or low,’ and ‘he was required to thee and thou all 
men and women, without any respect to rich or 
poor, high or low, great or small. And as lie- 
travelled up and down, he was not to hid people- 
ood morning or good evening, neither might ne- 
ow or scrape with his leg to any one,’ He saw 
the evils of intemperance, and denounced all pnblici 
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amusements. He thus came into collision with 
all soi*t& of people, and his life is indeed little else 
than a record of insults, persecutions, and iin- 
piisonments, to which his zeal and indiscretions 
subjected him. His experiences of prison were 
numerous, and of such a nature as to make him 
one of the eailier of prison refoinieis. Arrested on 
one occasion by Colonel Hacker, he was taken to 
London to be examined by the Piotector, who became 
convinced of his sincerity and of the liarmlessness 
of his tenets. This, howevei, did not prevent the 
continued persecution of himself and his followers, 
who in 1656, the year after they refused to take 
the oath of abjuration, had increased to such an 
extent that there weie nearly one thousand of them 
in gaol. He visited Wales and Scotland, and after 
his marnage to the widow of Judge Fell he went 
to Barbadoes, Jamaica, America, Holland, and 
various parts of Germany. In these later wander- 
ings he was accompanied by Penn, Barclay, Keith, 
and others of the more eminent of the second genera- 
tion of Quaker ministers. He died 13th January 
1691. Amongst his last woids weie . ‘All is well. 
The seed of God reigns over all, and even over death 
itself.' Full of personal peculiarities, guilty of 
many indiscretions, he was yet an amiable and 
Christ-like man, with a heart full of love for his 
fellows, and a mind so capable and comprehensive 
as to enable him to institute the admirable systems 
of registration, poor relief, education, and self-help, 
which have made the sect he founded a real social 
power. His preaching and wiitings were often 
tuigid, incoherent, and mystical. As a writer he 
will be always remembered by his Journal, full of 
heart and intellect, valuable as giving with extreme 
simplicity and an unflinching regard for truth a 
record of his own life, and of the manners and 
customs, especially of the poorer classes, in the 
stormy times in which he lived. 

The Journal was not edited direct from his MS. till 
1911 (by Norman Penney), earlier editions being sub- 
jected to official modifications. His works were coSected 
in 3 vols (1694-1706) ; in 1852 an edition in 8 vols. was 
published at Philadelphia. The list of his writings in 
Smith’s Catalogue of Friends^ Books (1868) occupies 53 
pages. See Sewell, History of the Quakers , Cunningham, 
The Quakers ; Neal, Pv/ritans ; Marsh, Life of Fox ( 1848 ) ; 
Lives by Janney (1853), J. S. Watson (1860), Hodgkin 
(1896); Bickley, Fox and the Early Quakers (1884), 
Deacon, Fox and the Quaker Testimony (1896). 

Fox, William Johnson { 1786-1864 ), orator and 
political wiitei, was bom near South wold, Suffolk, 
the son of a small famer, who afterwards settled 
as a weaver at Norwich. Sent to Homerton 
College to be trained for the Independent ministry, 
he subsequently seceded to Unitarianism, and 
ultimately delivered a series of prelections at his 
chapel in South Place, Finsbury, which marked 
him out as the leader of English rationalism. 
When the Anti-corn-law League enlisted the ablest 
platform orators of the day in the service of free 
trade, his hold and impassioned rhetoric greatly 
contributed to arouse and intensify public feeling. 
M. Guizot quotes his speeches as the most finished 
examples of oratory which the great conflict pro- 
duced. Their effect upon the vast metropolitan 
audiences to which they were addressed was 
electric. Fox also contributed by his pen to the 
success of free trade, and his Letters of a Norwich 
Weaver Boy were largely quoted and read. From 
1847 till 1863 he sat as an advanced Liberal for 
Oldham in parliament, where his success was 
hardly equal to the oratorical promise of his plat- 
form and pulpit career. His best parliamentary 
^eeches were upon the education of the people. 
One of the earliest contributors to the Westminster 
Review, he edited for many years the Monthly 
Repository, and published many lectures, &c., col- 


lected in the Memorial Edition of his works ( 12 volh. 
1865-68). See Life by 11. and E. Gainett ( 1910j. 

Fox Channel, the northern portion of Hud- 
son Bay, washing the western sliores of Baffin 
Land, takes its name fioni Luke Fox, an English 
navigator, who was bom about 1585, exploied 
Hudson Bay in 1631, and died subsequent to 
1635. 

Foxe, John, the maityiologist, was bom of 
respectable paients in 1516, at Boston, in Lincoln- 
shire. At sixteen a fellow of Brasenose College 
brought him to Oxford, apparently as a private 
pupil. He seems to have attended Magdalen 
College School, and to have become an under- 
giaduate of Magdalen College. He took his 
bachelor’s degree in 1537, his mastei's in 1543, 
and w'as elected a fellow of Magdalen in 1538. 
He had already acquired a reputation hy his 
Latin veises, but soon gave himself to the "study 
ot the Fathers, and of the theology of the Re- 
formers, with tlie lesnlt that he found his position 
among less advanced colleagues at Magdalen irk- 
some, and voluntarily lesigned his fellowship in 
1545. For some time he was employed as tutoi 
to the children of William Luev of Charlecote, 
Warwickshire; there he married eaily in 1547, 
and afterwards was engaged by the Duchess of 
Richmond as tutor to the children of her biothei, 
the Earl of Surrey, who had been executed, 19tli 
Januaiy 1547. I)uring the reign of Mary, for 
safety’s sake he retired to the Continent, and at 
btrasburg, Fiankfort, or Basel met all the leading 
Refoimers, including Knox, Griudal, and Wliitting- 
barn. At Basel he was employed as reader for 
the pi ess in the piinting-oflice of Opoiinus He 
returned on the accession of Elizabeth, 'was 
pensioned by his old pupil, now Duke of Norfolk, 
and received, in May 1563, a prebend in the 
cathedral of Salisbury. He lived chiefly in 
Ciipplegate, London, and often preached. For a 
year he held a stall at Durham. But he as pre- 
vented from further preferment by his conscienti- 
ous objection to wearing the suiplice^ and other 
practices of the establishment. To his credit it 
must be said that he pleaded for religious toleia- 
tion when some Dutch Anabaptists were con- 
demned to the flames in London in 1575. He in- 
terceded for tliem with Queen Elizabeth and other 
persons in authority, but without effect. He 
died in 1587, and was buried in London, in the 
chancel of St Giles’s, Ciipplegate. Foxe published 
numerous contioversial treatises and sermons, be- 
sides an apocalyptic Latin mystery play, called 
Christiis Triiimpham (Basel, 1556). But the woik 
that has immortalised his name is his History of 
the Acts and Monuments of the Church, popularly 
known as Foxe^s Booh of Mar'tyrs, the first part of 
which was published in Latin, in an octavo volume, 
at Strasburg in 1554, reprinted along with live 
other hooks at Basel in a folio volume in 1559. 
The first English edition appeared in 1663, in one 
volume folio. Sanctioned by the bishops, it was 
ordered by a canon of the Anglican Convocation 
meeting in 1571 to be placed in the hall of every 
exiiscopal palace in England ; and it went through 
four editions in Foxe’s lifetime, and numerous 
others since his death. Apai t altogether from the 
vexed question of its historical value, it will survive 
as a noble monument of English. Foxe’s state- 
ments cannot be accepted as trustworthy evidence, 
if unsupported from other sources. His story is 
doubtless substantially true, although his credulity 
and bitter prejudice hardly suggest critical capacity 
in the selection of his authorities. 

He was warmly commended Iry* Strype (who 
came into possession of Foxe’s MSS.), Whitgift> 
Camden, Burnet, and Thomas Fuller. Apart from 
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Roman Catholic critics, many of whose attacks 
are justifiable, Foxe’s exaggerations and want of 
historical precision have been best exposed by the 
Rev. Dr S. R. Maitland, in a series of pamphlets 
is=»ued between 1837 and 1842. The biogiaphy of 
Foxe, attributed to his son Samuel, and published 
in both Latin and English in the 1641 edition of 
the JctSj is certainly apocryphal, although it has 
foimed the basis of numerous popular memoirs. 

The best edition is that in the ‘ Reformation * series of 
the Ecclesiastical Historians of England, edited by R. R. 
Mendliam and Josiah Pratt (8 vols. 1853 et seq.), with 
Canon Townsend’s vindication against the attacks of 
Roman Catholics. 

Foxglove^ a species of Digitalis (q.v.). The 
Common Foxglove {D. ^purpurea) is a native of 
Britain, and a familiar 
and conspicuous oina- 
ment in woods and 
hedgerows, its flower- 
ing stem reaching a 
height of fiom 2 to 4 
feet, or even more. 
It flowers from June 
to August. Both it 
and its white-flowered 
variety are frequently 
planted in gardens and 
shrubberies. Its Eng- 
lish name, the German 
name Fingerhut 
(‘thimble’), and the 
botanical name Digi- 
talis ( Lat. digitale, 
‘ the finger of a glove ’ ) 
refer to the form of its 
flowers. The foxglove 
was a favourite with 
the fairies, and was 
called in Ireland 
Fairy-cy>, and in 
Wales Elf -glove, else- 
where Fairy-fingers, 
Fairy-petticoats. But 
there seems no good 
ground for the attempt 
to make out that fox- 
glove is a corruption 
of Folk’s-glove, for 
Good-folk’s Glove, or 
Fair; 5 r-glove. Another 
English provincial 
name is Fox-fingers. 

Foxhound, prob- 
ably a cross between 
Common Foxglove the old southern hound 
(Digitalis purpwea). and the giey hound, 
combines the nose and 
tongue of the former with the speed of the lattei. 
When the large woods began to disappear, and 
more ‘ blood ’ was used in our hunters, the pace 
of the hound was found to be still too slow. The 
foxhound continued to be bred for speed, until 
now we have a hound possessing a dash wholly 
unknown to the original foxhound, and capable 
of getting away from a large field of horses. 
The head of the foxhound should be large, deep 
through the muzzle, bub without throatiness or 
heaviness ; teeth, strong and even ; shoulders, 
oblique^ and muscular ; oack, short and strong ; 
legs, with great bone perfectly straight in front; 
hocks, well let down behind ; feet, round with 
arched toes; ears, naturally long and graceful, 
but always ‘rounded’ or shortened to prevent 
tearing when working in coverts; colour, white, 
with black or tan markings, sometimes to a great 
extent ; height, 22 to 24 inches. In addition to 
the necessary amount of speed the foxhound must 


possess staying powers of a high order, a good 
nose, and be without a tendency to ‘ babble ’ or 
‘ run mute ’ — i. e. to give tongue when not on a scent, 
or the opposite fault, to refuse to speak to a scent. 



Foxhound. 


In breeding a pack of foxhounds the individual 
hound must not be considered, but the speed of 
the whole pack must he increased or reduced as 
necessity demands, so as to have the whole pack 
hunting together. Foxhounds (not bloodhounds) 
weie till of late regularly trained — and used — to 
track escaped convicts^ at the great soiithein con- 
vict camps in the United States ; hounds a little 
larger and slower than English hunting foxhounds. 

Foxhunting. That foxhunting has been 
can led on m England for at least six hiuuhed 
years is proved by a ceitaiii amount of evidence 
gathered from old deeds and documents. But toi 
the fiist two-thiids of this period it is quite ceitaiii 
that the fox was only hunted to be killed, and 
that pursuing him in the interests of spoit was 
quite unknown. The fox was indeed, thioughout 
the middle ages, regarded as vermin, and was 
hunted for extermination, being cliiven into nets 
or dug out of the ground. Though theie were 
many bieeds of hounds in almost every pait of the 
kingdom, none of them were then regarded as iox- 
hounds, and practically all weie kept foi the chase 
of the wild deer and the hare. As far as is knovn, 
the earliest Anglo-Norman writing which has hunt- 
ing for Its subject was written by one Guillaume 
Twici pievioiis to 1327, and this, though it treated 
of stag-hunting, hare-hunting, hawking, fishing, 
and other sports, made no mention of the fox as an 
animal who was worthy of being hunted. On the 
other hand, there aie records of pei mission to hunt 
the fox, notably one granted by Ricliai’d IT. to the 
Abbot of Peterborough, and another by Henry IV. 
to Henry de Popham, ‘for taking haies and foxes in 
the County of Southampton.’ It is sometimes asked 
why foxhunting, which, for at least one hundred and 
fifty years, has been the greatest of all English 
field-sports, was not practised at an eailiei date than 
tlie lecords show, and the answer is faiily obvious, 
viz. that the country generally was physically unfit 
for what has been long known as cross-country 
riding. During the middle ages, and tlnough a 
much later period, the land was very paitially 
cultivated, and was covered with foiests, chases, 
and wide open heaths or commons, all of Avhich 
were strictly preserved for tlie chase of the stag or 
buck. Stag-hunting, hawking, and com sing were 
the sports which were followed by equestrians, 
and the horses used were slower and heavier 
than the modern hunter, and almost certainly 
asked to carry move weight, both in saddleiy 
and equii)ment. Indeed, the saddle of the 
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16 fell centuiy appears to have been nearly thiee 
times the weight of the modern hunting saddle, 
and the hoises were just as fiequently required to 
cany men in armour as to follow the chase. 
Duiing the later Stuart peiiod there was an 
extraoidiiiary and very lapid improvement in the 
breed of hoiaes, owing to the importation of a 
vast number of Eastern sires. These weie Aiabs, 
Barbs, and Turkish horses, and so thoroughly weie 
they distributed about the countiy, that m* a few 
years the light horse, as distinguished from the 
horse used for war, became the popular bleed of 
the day, at a time when every one lode from place 
to place on business or in puisuit of plea&iiie, as 
the case might be. During the 17th and 18th 
centuries land was being i eel aimed in almost 
every part of the country, and liundieds of thou- 
sands of acres of forest disappeared. The stag 
and the buck were also being quickly brougho 
down in numbers, and owneis of hounds were in 
many districts obliged to find some other quaiiy 
to hunt. It was discovered some two hnndied 
years ago that horses could travel faster than their 
ancesfcois of only two or three generations before, 
and that the country was gradually becoming more 
rideable. Bub who first conceived the idea of hunt- 
ing the fox in the manner he has been hunted for 
the last two hundred years is absolutely unknown ; 
and though there are many hunts which claim to 
be the oldest in the kingdom, seveial of these 
began as stag or hare hunts, and no actual date as 
to when they changed to fox is forthcoming. 

‘ The Diiiid’ in Silk and Scarlet states that prior 
to 1760 it was sound orthodoxy to bunt what came 
fir^t to hand, and that it was not until some 
twenty yeais later that the line of demarcation 
between have and fox began to grow shaip and 
clear. ^ That many of the earlier packs hunted 
bares in the autumn and foxes after the turn of the 
year is well known, and theie are at the present 
day old harrier packs who still turn their atten- 
tion to foxes in the spring of the year. Certain it 
is that all the great family packs which were in 
existence during tlie first half of the 18th centuiy 
had become foxhounds at some period before 1800; 
but in remote provincial counbiies the change came 
even later, and there are at the present day cer- 
tain long -established hunts which were harrieis 
about 1850, or even a little later. It being 
impossible to say definitely which is, or was, 
the oldest pack of foxhounds, mention may be 
made of some of the older packs about which 
definite facts are known. Tlie Charlton Hunt 
went back— it no longer exists — bo 1689, when, 
according to Sussex Archceological GollectionSy a 
Kentish gentleman named Roper managed a pack 
of hounds for the Duke of Monmouth and Earl 
Oiey. It has always been understood locally 
that this pack was maintained to hunt the fox 
alone, but the records as to its earliest hunting 
are vague, and the claim with regard to foxes is 
mostly traditional. The countiy of the Charlton 
Hunt was hunted some years ago hy the Duke of 
Richmond, but more lecently it has formed part 
of Lord Lecon field’s big Sussex countiy. Another 
hunt can show even stronger evidence that it has 
always been a fox hunt, and was not formed from 
a liarrier pack. The hunt in question is the Qiiorn, 
one of the most important hunts in the kingdom. 
The evidence as to the fact that foxes were the 
only quarry of the Quorn Hunt is afforded by a 
hunbing-hom which bears the following inscrip- 
tion : *Thos Boothby Esq., Tooley Pai k, Leicester. 
With this horn he hunted the first pack of fox- 
hounds then in England 55 years. Born 1677, 
-died 1752.’ The year 1698 is given by some 
authorities as the commencement of Mr Boothby’s 
long mastership, and this would make his hunting 


period fifty-four years, presuming that he was still 
bunting the country at the time of liis death. It 
should be added that in Mr Boothby’s time the hunt 
was a piivabe jiack, and not known as the Quoin ; 
but Mr Hugo Meynell, who followed Mi Boothby, 
hunting much the same countiy, ba‘=? always been 
legaided as mastei of the Quoin. Two Yoiksbire 
hunts can also claim gieat antiquity, viz. the 
Smnmgton and the Bilsdale, but in all piobability 
their origin is identical, both being wiiliin the 
district hunted by the Duke of Buckinghain in 
‘1680 or theieabouts.’ The Sinningbon is iieaier 
to what used to be the Forest of Pickeiing, which 
was generally supposed to be the duke’s favouiite 
hunting gz'Ound ; while in Bilsdale there is a spot 
known as Buckingham Bbone, where tiaditiori lias 
it that a horse of the duke’s died after a gieat lun. 
Some yeais ago the author of a hook which dealt 
with hunting in Dorsetshire stated that the Cian- 
hoine Chase Hunt had the distinction of being the 
first countiy in which hounds weie kept to hunt 
fox to the exclusion of other quarry ; }>ut older 
authoiities give the date of the estalilishing of 
this pack as 1730, which puts it many yeais behind 
the Charlton Hunt and the Quoin. As to vhat 
quairy was hunted hy the Duke of Buckingham 
nothing can he stated with certainty, hut prob- 
ably bucks were hunted before the countiy was 
disaffoiested in the reign of Chailes L, and whether 
foxes or hares took their place when the deer dis- 
appeaied is a matter of doubt. What may be 
taken as certain is, that packs of hounds have 
been maintained in England for at least six hun- 
dred years ; that foi the first four of these six 
centuiies stags or bucks were the chief qiiaiiy, 
though hai-es weie hunted as M^ell ; that the early 
part of the 18th centuiy was a period of tiansition 
trom sta^ and haie to fox, and that this tiansition 
was continued for anothei seventy oi eighty years, 
until the country as a whole became much what it 
is at the preseiit day as regaids the geogiaphical 
arrangement of packs. 

It should be explained, however, that the number 
of hunting countries has been greatly inci eased in 
quite modern times, and this increase is due to 
various counliies having been dnided, and even 
subdivided, so that they could he more thoioughly 
dealt with, or, in other woids, that hounds could 
hunt all parts of their countiy regulaily instead 
of going once or twice in a season to the outside 
districts, and neglecting the less desirable places 
altogebhei. In tlie eaily days of foxhunting all 
the packs were privately owned, and without doubt 
there were no very definite boundaries of country. 
It is said, for example, that the Berkeley country 
was so large as to extend fiom London to the 
estuary of the Severn, and this is confirmed by 
the fact that at the piesent day there is the Old 
Berkeley Hunt, in Herts, Bucks, and Middlesex, 
with kennels near Aniersham, and the Beikeley 
(the Earl of Beikeley’s) in Gloucestershire. The 
Berkeley Hunt dates from 1613; but there is nothing 
to show that it was a foxhunt, or even that foxes 
were ever hunted hy this pack in its early claj’s. 
The late Graiitley Berkeley, however, wrote of his 
father, the 5th Earl of Berkeley, about 1859 — 
that he (the 5th Earl) used to hunt all the country 
from Kensington Gardens to Berkeley Castle ami 
Biistol (a distance of over a hundred miles in a 
stiaight line). His nearest covert to London was 
Scratch Wood, near Wormwood Scrubs, *and from 
that covert hounds ran to Kensington Gardens 
about the be^nning of the 19th century. The Earl 
of Berkeley had kennels at Cranford (Middlesex), 
Nettlebed,' in Oxfordshire, and i>os-s|l)ly at other 
places between the two extremities of the hunt; 
but it is not definitely decided that the pack ( or 
packs) hunted much in the middle of the huge 




794 


FOXHUNTING 


disfcricfc involved, and it is certain that nearly all 
bhrongh the IStli century the hounds of the various 
Dukes of Beaufort were hunting in Wilts and 
eastern Gloucestershire large tracts of country 
winch are in the direct line between Cranford 
and Berkeley Castle. One writer has suggested 
that separate hunting establishments were main- 
tained at either end of the hundied miles — that is 
to say, at Cranford and Berkeley Castle — and that 
when the Earls of Berkeley travelled between 
Berkeley Castle and London they took hounds 
with them, and hunted when opportunity offered. 

To mention a few of the older and more import- 
ant packs, the Belvoir, the Brocklesby, and the 
Badminton (the Duke of Beaufort’s) latber stand 
out, chiefly because they are still holding their own 
as three of the greatest hunts in the kingdom, and 
also because of the blood in their kennels being 
of extreme value. Indeed, Belvoir blood is a by- 
word in hound lore, and has permeated into every 
modern pack in the kingdom ; and it has been built 
up in a great measuie from Brocklesby blood, and 
freely crossed at times with the blood of the Bad- 
minton kennel. The Brocklesby claims to date 
from 1700, or even a little earlier, and its hound 
list goes back to 1746. The Belvoir Hunt dates fiom 
1750, and has hunted foxes exclusively since 1762. 
The first named of the two packs has always been 
owned by the Pelham (Lord Yarborough’s) family, 
while the Belvoii hounds have always belonged 
to the reigning Duke of Rutland, though at times 
certain other gentlemen have been masters of 
the pack. Which of the Dukes of Beaufort 
first formed the Badminton pack is not clear, 
but it is said that there were always hounds 
at Badminton, and only foxes have been hunted 
since about 1770 in all these countries. The 
Southwold, in Lincolnshire, was formerly part 
of the Brocklesby country; while the adjoining 
Burton country dates back to 1774, when the third 
Lord Monson was master. The Blankney was 
taken out of the Barton country in 1871. The 
date of the Quorn Hunt has been given. The 
popular Fernie Hunt was a part of the Quorn 
country until 1853. The Cottesmore, which borders 
the Fernie and the Quorn, and is thought by 
many experts to contain much of the best riding 
country in the kingdom, is an old pack, the country 
having been hunted by the Noel family about 
1730. Indeed, one Thomas Noel was respon- 
sible for a Booh of Hounds, which is dated 1732, 
and the Noel family had the pack until 1788. 
Since then the Lowther family has provided 
many masters of the pack The Pytchley dates 
from about 1750, and in 178*2 the P^^tchley Hunt 
Club was a flourishing institution, with a member- 
ship of twenty-eight. The Warwickshire is an 
old counti'y, bub its early history is a trifle vague, 
though Mr Corbet was hunting part of it in 1778, 
and Mr W rightson another part two years later. As 
at present constituted the country dates from 1812, 
and the North Warwickshire — which Mr Corbet 
had hunted nearly fifty years before — from 1838. 
The Atherstone dates from 1804, and the Meynell 
from 1816, while the Bicester country was hunted 
by Mr John Warde towards the close of the 18th 
century, and by Sir Thomas Mostyn in 1800, since 
which date it has been known under its present 
name. All the above are important Midland 
packs. 'IJhe countries of the Quorn, the Fernie, 
the Cottesmore, the Belvoir, and the Pytchley are 
what are frequently termed *the shires,’ and as 
regards grass to gallop over these ai*e generally 
acknowledged to be the best riding countries in 
the kingdom— though the Tynedale, in Northum- 
berland, is emphatically a ^ass country, and its 
neighbour, the Morpeth, almost equally so. There 
are gi^ass countries in Ireland also, and much grass 


in the Warwickshire, Bicester, Atherstone, Noith 
Warwickshire, Meynell, and other countries which 
are not far away from the ‘ shires. ’ 

There aie many other countries besides those 
just mentioned which take high rank, and yet aie 
not quite grass countries when compared to those 
of the ‘ shires.’ Foremost among them is the Duke 
of Beaufort’s country, the laigest and most varied 
of any country in the kingdom. Here there are 
grass vales, a high-lying plateau where glass and 
light plough-land are in fairly equal proportions, 
certain hilly districts, and a good deal of wood- 
land. Eveiy kind of fence is to be found in the 
many vales of the Badminton Hunt, and stone 
walls on the high land. There is, in fact, gieat 
variety of country from a hunting point of view, 
and while the best of it is excellent, none of it 
is bad. To the south of the Duke of Beaufoit’s 
countiy lie the two divisions of the Vale of White 
Horse, which were foimeily, together with the 
Old Berkshire, one single and very large hunt. 
The original hunt, which included the South Ox- 
fordshire as well as the Old Berkshire and the 
Vale of White Hoise, goes back to 1760 ; the Old 
Berkshire was taken fi om it in 1830, and a yeai later 
the V. W. H., which was for a season the western 
end of the Old Berkshire, was established, while 
the South Oxfordshire became a sepaiate hunt in 
1845. Both the V. W. H. and the Old Berkshire are 
impoitant and very good countries; and a similar 
remaik applies to the Avon Vale, which is for the 
most part in the Duke of Beaufort’s original coun- 
try, while some of it belongs to the South and West 
Wilts Hunt, and is loaned by them. Anothei old 
country is the Craven, which dates back to the 
Lord Craven of 1739, bub has been a subscription 
pack for more than a hundred years ; white its 
neighboui, the Vine, dates fiom 1770, and has a 
complete list of masters from 1790. The H. H., or 
Hampshire Hunt, was established about 1745, but 
for forty yeais the hounds were stagliounds, and 
only made fox their quairy in 1791. The Gaith 
Hunt had Sir John Cope for master more than a 
hundred yeais ago ; and the Old Suney, now joined 
to the moie modern Burstow, has a life of over a 
hundred years ; and the same can be said of the 
Surrey Union pack. The Tickham is another old 
pack. The East Kent dates from 1814, while the 
West Kent country was hunted by Mr John Warde 
of Squeiries in 1776, since which time the countiy 
has always been hunted. The Essex Hunt was 
founded in 1785, the East Essex in 1820, and the 
Essex Union two years later ; while the Puckeridge 
became a separate hunt in 1799, it and the Hert- 
fordshire having been previously one bunt. These 
Essex and Heitfordsbiie packs hunt what are gener- 
ally considered to be the best plough countries in 
the kingdom, and all draw largely upon Londoners 
for their subscribers — not that many people actu- 
ally hunt from London in these days, but, never- 
theless, all the hunts within something like a 
fifty-mile radius of London are to a great extent 
supported by professional and business Londoneis 
who have made their residence in the country of 
their choice. The Cambridgeshire, in which there 
is as much, or perhaps more, plough than grass, 
was established in its present state in 1827 ; but 
a more important bunt lies north of it, this being 
the Fitzwiiliam, often spoken of as the ‘Milton,’ 
because the kennels are at Milton Park, the 
residence of Mr George Fitzwiiliam, who has 
been master, or joint -master, of the pack, ex- 
cept for two short intervals, since 1887 There 
are two other packs in the Fitzwiiliam family, 
known as Lord Fitzwiiliam ’s (Grove) Hunt in Notts, 
and Lord Fitzwilliam’s (Wentworth) Hunt in South 
Yorkshire. The Milton pack is, however, the 
parent pack, and the hounds have been famous 
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for many generationsj and the blood widely diffubed 
through the country. The hound pedigree book 
of the Milton pack goes back to 1760, and it is 
known than an earlier book was destioyed by fire. 
Of the Yorkshire Hunts the Siimington ( which is 
mostly a giass country) has been mentioned, as 
also the Bilsdale. The JOadsworth dates tioni 1730, 
and the Holderness from 1726. The Middleton 
Hunt began in 1761, and the Bramham Moor 
pack, of which Yiscount Lascelles became master 
111 1922, have been in the possession of the Lane- 
Fox family since about 1750, while the list 
of masters of the York and Amsty goes back 
over a hundred years. The Bedale country, as it 
now IS, dates fiom 1832; but the country was 
hunted long before, and was, in fact, pait of Loid 
Darlington’s great country, which more than a 
hundred years ago extended from Sundeiland 
Bridge, four miles south of the city of Duiham, 
to Boioughbridge in Yorkshire. Out of this hunt 
came parts of the South Duiham, and all of the 
Zetland and the Bedale. The list of dates could 
be extended, but the oldest and most important 
hunts have been mentioned, so that a general idea 
of the age of foxhunting can be formed. It has 
been shown that numerous divisions of country 
have been made, with the result that every part of 
the kingdom where hunting is possible is utilised 
for the purpose. Even among the mountains of 
the Lake District there aie five packs of hound.s, 
which are followed on foot ; and there is hunting all 
over Wales, horses being used almost eveiy where, 
for much of the Welsh mountain district is rideable, 
and in nearly all the hunts there is vale land as 
well as hilly country. In England the Midlands 
are for the most part flat, and h^ere are most of the 
best countries. Farther north, in many parts of 
Yorkshire, Northumberland, and Durham, capital 
hunting countries are to be found ; and Cheshire is 
also a good hunting country, owing to the fact that 
its suiface is largely covered by daiiy-farms. The 
plough countries lie chiefly in the south-east of I 
England — in Essex, Heits, Bedford, Cainbiidge, ! 
Norfolk, and Suffolk ; while Surrey and Sussex are 
for the most part hilly, with many great woodland 
districts. Hampshire is much moie open, except 
in and about the New Foiest — where there are 
foxhounds and buckhounds as well —and Dorset is 
the best of the southern countries from a hunting 
point of view, with four famous packs, the Black- 
moie Vale, the Cattistock, the Porbman (formerly 
Lord Portraan’s ), and the South Dorset to wit. ^ In 
Devon there are a great number of small establish- 
ments, and every inch of the country is hunted, 
hub the various countries are for the most part 
hilly, and the following almost entirely local. 

As regards the modus opey'andi of hunting, the 
best methods were adopted more than a hundre«l 
years ago, and have hardly been changed. Time 
was when meets took place at a much earlier hour, 
very frequently at daybreak, but that was because 
the sportsmen of that day liked their hounds to 
find the drag of a fox and hunt it until they found 
the fox himself. Foxes in those days were much 
scarcer tlian they are now, when the time of meeting 
is usually from 10 ‘30 bo 11 A,M., and even later when 
the spring is advancing. During the cub-hunting 
period of the early autumn the early meet still 
takes place; but the reason for this is that, at 
daybreak in September, for example, the ground is 
much moister owing to dew than it is a few hours 
later, and this moisture enables hounds to work 
better than when the surface has been dried by a 
hot sun. From the meet hounds ai-e taken to some 
woodland or gorse covert, into which they are sent, 
and which they go through in quest of a fox. If 
the fox leaves the covert hounds follow him, and 
run him by scent until one of three things occurs : 


they kill him, they run him to ground — which 
means that he gets into a hole, a drain-pipe or 
conduit, or a locky place wheie hounds cannot 
follow — or they lose the scent and cannot follow 
any longer. If the fox will not leave the covert m 
which lie IS found he is eibhei killed, or lost, or 
goes to giound as he would do in the open ; he 
possibly finds a substitute in the shape of another 
fox, when he immediately lies down, allowing the 
otner fox to go on in fiont of hounds. The ‘ field,' 
by which is meant those who follow hounds on 
horseback, will he outside the covert if it is a small 
one, but if a big woodland is drawn they will piob- 
ably be allowed to follow on behind hounds as 
they di aw, and should be able to see a good deal of 
woodland hunting. When a fox leaves the covert 
no one should move until hounds have come out, 
found the scent, and gone away in advance of the 
lideis. The latter then follow as best they can, 
regulating their pace according to the pace at which 
hounds aie going in front. The pace varies accord-*' 
ing to the scent. If scent is leally good, lioises 
have to gallop their hardest to keep near hounds. 
If scent is pooi, and hounds have to seek for it all 
the way, then the field must go slowly, and on no 
account get too iieai the pack. Hounds must be 
allowed plenty of room in which to hunt on a moder- 
ate scent, and no lider except the huntsman should 
at such times go within at least a bundled yards of 
the pack. The huntsman who carries the lioin is 
in chaige of the pack, and he is the only man 'vvlio 
is allowed to interfere with hounds in the couise of 
a hunt. He may cast them foiward, or to one side 
when they have lost touch of the scent. He may 
lift them on to what appears to be better scenting 
giound — out of plough-land on to glass, foi ex^ 
ample— and he may stop them altogether if he 
thinks that it is no longer worth while to persevere. 
His actions should he watched and noted by those 
who do not leally understand hunting, but, like 
‘ the man at the wheel,’ he should never be spoken 
to while he is undei taking the most difficult part 
, of all his duties, viz. tiying to get his hounds to 
maintain the line of a fox when scent is almost 
non-existent. When one fox is accounted foi by 
lieing killed, put to giound or lost, hounds are 
taken to another covert, and there is a repetition 
of the diaw, find, and hunt, but at times many 
coverts — at all times of the day — are drawn and no 
fox found theiein. Foxes live for the most part 
underground, but during the night, while they are 
out in quest of food, the holes which they are 
known to use are stopped, so that the foxes are 
outside, generally iil covert, when hounds come to 
look for them. The holes, or ‘eaiths’ as they are 
always called, are opened again in the afternoon 
when the sport is at an end. Gamekeepers are 
usually paid so much a head for each fox hunted 
from their beat, and the amount varies according 
to the custom of the district, but is never less 
than 10s. Foxhunting begins in most countries in 
September, and cub-nunting continues until the 
end of October. The regular season opens on or 
about the 1st of November, and terminates at the 
end of March, though many packs extend their 
meets for a week or two of Apiil if the season is 
not a very early one. 

See Thoughts on Bunting, by Peter Beckford; Bad- 
cliffe’s Nohie Science; YyneFs Botitia Venatica; Cooh 
on Foochuntivu ; the Complete Foxknnter, by Charles 
Kichardson (1906); Hunting the Fox, by Lord Wil- 
loughby de Broke (1921). 

Fox Indians* an Algonquin tribe, whose 
warriors sided alternately with the French and 
English in the wars of t\ie 18th century, and in 
that of 1812-14 were allies of the English. A 
number now farm lands acquired by purchase in 
Iowa; but most of the tribe were settled, with 
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the kindled Sacs, on a reservation between the 
Canadian and Aikansas liveis. 

Fox Islands. See Aleutian Islands. 

Fox Bivei% the name of two streams lising in 
Wisconsin. ( 1 ) The Fox River, or Pishtaka ( 220 
miles ), flows south to Aurora, then south-west to 
the Illinois, which it enters at Ottawa.— (2) The 
Fox River, or Neenah, after a tortuous but gener- 
ally noith-east course of about 250 miles, falls into 
Green Bay in Lake Michigan. It is divided into 
two sections by Lake ^Yinnebago, the upper one 
being connected by a canal with the Wisconsin, so 
as to link together the Mississippi and the Great 
Lakes. 

Fox-Slaark, or Theesher [Alopecias vylpes)^ 
the commonest of the larger sharks occasionally 
seen off British coasts. It is the only species of its 
genus, and is widely distributed in the Atlantic 
and Mediten-anean, also occurring off California 
,and New Zealand. It is much smaller than the 
basking shark [Selache maxima) ^ but attains a 
length of over 12 feet, of which half goes to the 
enormously elongated upper lobe of the tail, to the 
length and splashing activity of which the fish 
owes its names. The pectoral limb and the first 
dorsal fin are laige ; the snout is conical ; the mouth 
and gill-apertures are moderately wide ; the teeth 
are triangular and not serrated ; the skin is bluish 
above, flesh-coloured below. The fox-shark follows 



shoals of herrings, pilchards, and the like, threshing 
the water with its tail as it svdms round its victims, 
which it destroys in great numbers. In spite of its 
size it is not dangerous to man ; and though some 
of the stoiies of its attacks on large whales are 
exaggerated, it has been seen to punish them 
severely. See Shark. 

Foxtail drass a genus of Grasses, 

of which some species are much valued, particularly 
the Meadow Foxtail Grass [A. pratensis). This is 
one of the best meadow and pasture grasses of 
Britain, but does not arrive at full perfection tiU 
the third year after it is sown. It bears mowing 
well, and is reckoned a good grass for lawns. This, 
with Sweet Vernal Grass, is the earliest of British 
meadow grasses ; it bears drought well, and thrives 
under trees. The Jointed Foxtail Grass [A, gem- 
cnlatus), "Nvith an ascending culm bent at the joints, 
is very common in moist places, and cattle are 
fond of it, but it is a small grass. The Slender 
Foxtail Grass [A. agrestis) is an annual or biennial, 
of little value, although occasionally sown on very 
light sandy soils. See Grasses, Pasture. 

Fox-terrier# The origin of the fox-terrier is 
somewhat obscure. From the earliest days of hunt- 
ing a small dog has been used to follow the fox to 
its earth, but it is difficult to say when this dog 
became identical with the modern fox-terrier. The 
terrieis which lan with hounds until the middle of 
the 19tli centuiy were of all colours and coats ; their 
owners, acting on the adage ‘ handsome is as hand- 
some does,’ bred solely for work and not for appear- 
ances. The white terriex* with hound marking oeing 
found most suitable, it was bred with care, and 
became a distinct breed. Some smooth fox-terriers 
Were exhibited about the year 1865, and, speedily 


catching the public taste because of their handy 
size ana suitability to the house, soon became 
the most popular breed of the day. The wire^ 
haired fox-terrier was not exhibited in public xmtil 
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the year 1872, the breed having a class set apart 
for it at Glasgow in that year. As the coat of 
this variety of the fox-terrier requires some atten- 
tion, especially when kept for exhibition, it is 
not so common as the smooth section, though 
rapidly increasing in populaiity. The chief points 
of the fox-terrier are : head, long, fiat, rather 
narrow, but with powerful jaws and teeth ; ears, 
small, V-shaped, and drooping forward ; nose, 
black ; eyes, small ; back, short and strong ; tail, 
generally cut short, set on high, carried gaily; 
fore-legs — an important point — must be stiaight, 
showing no ankle, good bone; hind -legs, rather 
straight, with long and powerful thiglis; feet, 
round with arched toes ; colour, white with black 
or tan markings — a point of little importance ; 
weight, not more than 17 lb. ; coat, in the smooth 
variety, short, hard, and dense ; in the rough 
variety it should be half-an-inch long, but without 
any silkiness. The expression of tlie fox-terrier 
should be keen and hard, full of life and fire. 
Though the fox-terrier should not he quarrelsome, 
he should he ready to face anything in the way of 
his legitimate work. He is unequalled as a com- 
panion ; and, as many fox-terriers have been kept 
tor generations merely as companions, soft and 
degenerate specimens of the breed are common. 
But a genuine fox-terrier is of a bright and cheerful 
disposition, a splendid vermin-killer, fast enough 
to hunt, and small enough to enter an eai tli. 

Foy. See Fowey. 

Foy# Maximilien S^bastien, French general, 
was horn at Ham, 3d February 1775. During the 
early wars of the Revolutionary period he served as 
an artillery officer in Belgium, and on the Moselle 
and Rhine, till by 1800 he had risen to the rank of 
adjutant-general. In 1801 he commanded a brigade 
during the Italian campaign, and in 1805 a division 
of artillery in' the Austrian campaign. Two years 
later Napoleon sent him to Turkey to assist Sultan 
Selim against the Russians and British, and his 
defence of the Dardanelles obliged Duckworth, the 
British admiral, to retire with loss. From 1808 to 
1812 he commanded, as brigade-general, in Portugal 
and Spain, and was present at all the battles of 
the Pyrenees, being dangerously wounded at Oithez 
in 1814. In 1815 he was again wounded at Water- 
loo, where he commanded a division under Ney. 
In 1819 he was elected deputy by the department 
of Aisne. In the chamber he was the constant 
advocate of constitutional liberty, and distinguished 
himself particularly by his eloquence in opposing 
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the wai against Spain in 1823. Foy died at Paiis, 
November 28, 1825. The Htstoire cle la Guerre de 
la PeninsuU appealed in 1827, and in 1828 his 
Discours, with a biogiapljy by Tis&ot. See his Vie 
mihtaire, by Girod de TAiii (1900). 

Foyers, a stream of Inveiness-shire, running 9 
miles noithwaid to the east side of Loch Ness, lOJ 
miles NE. of Fort Augustus. During the last l| 
mile it makes a total descent of 400 feet, and foims 
two magnificent cascades, 40 and 165 feet high. 
The lower, called specially The Fall of Foyers, is 
one of the finest in Biitain. In 1895-96 works weie 
established for manufacturing, by electiicity gene- 
rated by the fall, aluminium out of bauxite brought 
fiom Ireland (see the article Aluminium). 

Foyle, Lough, an Atlantic inlet on the north 
coast of Ii eland, between Londondeiiy and Done- 
gal. It is 15 miles long, 1 mile wide at its entrance, 
and 10 miles broad along its south side ; but part 
is dry at low-water, and its west side alone is navi- 
gable. Vessels of 600 tons ascend the lough, and, 
as far as Dei 15 ’', the Foyle river, which, formed by 
the confluence of the Finn and the Mourne, has a 
north-north-easterly course of 72 miles. 

Fra Angelico. See Angelico. 

Fra Bartolommeo* See Bartolommeo. 

Fracastoro, Girolamo, an Italian physician 
uud poet, famous for the universality of his learn- 
ing, was horn at Verona in 1483. At the age of 
nineteen he was appointed professor of Logic in 
the university of Padua. He afterwards practised 
successfully as a physician, and it was by his 
advice that the Council of Trent moved from Trent 
to Bologna to avoid the plague. Some yeai-s before 
his death, which occurred at Casi, near Verona, 
on 8 tli August 1553, Fracastoro abandoned medi- 
cine for letters, and became intimate wdth some 
of the leading scholars of the age, ^ The chief of his 
numerous writings are : Sjjphilidis, sive Morhi 
Gallici, Lihri Tres (1530; Lond. 1720); De Vini 
Temperatura (1534); Homocentricorum sim de 
Steltis Liber (1535); and De Syinpathia et Anti- 
patina lierum (1546). His collected w^orks ap- 
peared at Venice in 1655, and his poetical works 
at Padua in 1728. 

Fraction* In Arithmetic, when a unit of any 
kind is divided into any number of parts, each, is 
termed a fraction of the whole unit-— e.g. one foot 
(lineal measure) is divided into inches; one inch 
is thus a fraction of one foot. The usual notation 
employed to denote the value of a fractional 
quantity is to place under a horizontal line the 
number of equal parts into which the whole unit 
has been divided; above the line is placed the 
number of these parts actually contained by the 
fraction. The former number is known as the 
denominator, the latter as the numerator of the 
fraction. Thus, 7 inches is expressed as the fraction 
of one foot hy /y. Quantities expressed in this 
way are termed vulgar fractions ; tlaey are proper 
or improper according as the numerator is less or 
greater than the denominator; and when the 
numerator and denominator have np common 
factor the fraction is said to be in its lowest terms. 
When the denominator is 10 , or a power of 10, the 
quantity is termed a Decimal Fraction (q.v.). 
In Algebra the teim fraction, while including the 
sense of the arithmetical definition, is generally 
used to mean that any quantity affected by it is to 
be multiplied by the numerator and divided hy the 
denominator. The addition, subtraction, multi- 
plication, and division of fractions^ are performed 
according to rales which are practically the same 
both in arithmetic and algebra. Such rules will 
he found in any competent text-hook on these 
subjects. 


Continued Fractions. — ^Any ex]>ression of the 

foi-m a + j 

"eT " 1 

~d -i- &c. is termed a continued 
fractim. This expression is usually for conven- 
ience abbreviated to a + 7 -^^ ^ Such 

o -f C -1- a + 

fractions may be terminating or non-terminating. 
A series of quantities 'which successively appioach 
towards the actual value of such a quantity are 
tenned successive conxcrgents to the value of the 
fraction ; they are alternately smaller and greater 
than its actual value. Such a series for the frac- 
tion above given is : a 

c 


Vamshmg Fi'actions. — When, by giving to one of 
the tenns in a fractional algebraical expression a par- 
ticular value, both the numerator and denominator 
become zero, the expression is said to be a vanish- 
ing fraction. Such is the case in the quantity 

— 1 ^ 

T , when £j? = 1 ; and in — - - ~ ^ r ^ » 

oc - V \ a + X - wa - cc 

when £15 = 0. But in the first case, hy dividing 
both numerator and denominator by £r - 1, the true 
value of the expression is x 1, which is equal to 
2 when £c = 1. In the second example, by m-ultiply- 
ing ab ove an d be low b y the complenientarj^ surd — 
viz. V« + £» + \la — X, the fraction becomes equal 
to when x = 0. Such methods for finding the 
trae value of vanishing fractions are all moie or 
less tentative. For a general process by which 
their value may be found, reference may be made 
to Williamson's Differential Cakidm, chap, iv. 
See also article Calculus. 


Fractures, in Surgery, are classified in 
several difierent ways. As regards the fractuied 
hone itself, it may be merely broken across, 
either transversely or obliquely, the commonest 
injury; or broken into several pieces [com- 
minuted fractuie); or only cracked {fissured 
fiacture, the most usual fracture of the skull) ; or 
partly broken, paitly bent [greeiistick fracture, 
occuiring in the hones of the limbs in children) ; or 
one part of the bone may be forcibly driven into 
the other [impacted fractuie). But the most 
important classification of fractures is concerned 
with their relation to the surrounding parts. In 
a simple fracture there is no wound 01 the skin 
communicating wfith the fracture ; in a compound 
fracture thei-e is such a wound ; in a complicated 
fracture there is some other injury (e.g. a flesh- 
wound not communicating with the fracture, a dis- 
location, a rapture of a large blood-vessel). The 
distinction between simple and compound fractures, 
is of special importance, as the latter are very 
much more serious than the former, chiefly on 
account of the risk of pyijemia or septicsemia, and 
their repair much more tedious; though^ the 
dangers attentoig them have much diminished 
since the introduction of the antiseptic method. 
See Antiseptic Surgery. 

Fractures are most common in the long bones of 
the limbs, particularly the collar-bone, the radius 
just above the w^rist, the thigh-bone, and the fibula. 
They are rather less frequent in children than in 
adults, and much less in women than in men. 

Causes of Fractures. — The predi^osmg causes 
which render bones specially liable to fracture may 
be local — e.g. necrosis or ^tumour affecting a single 
bone, or general — e.g. locomotor ataxia and some 
other nerve diseases, the diseases called inollities 
and fragilitas ossium, and old age, all' which render 
the bones generally less able to bear a strain. The 
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immediate cause may be either external molence or 
muscular action. The exteinal violence pioducing 
a fractiiie may be either direct or indirect. In 
direct fractures the bone yields at the point wheie 
the foice is applied, and there is ahvays more or 
less bruising of the adjacent soft parts by the body 
Avhich causes the fractuie — e.g. when a limb is 
broken by a heavy wheel passing over it, or a stone 
falling upon it. In indirect fractures the bone 
gives way at some point between two opposing 
force's, and the adjacent tissues aie not injured 
except by the bioken ends of the bone — e.g. when 
a person falls upon his hand, and the radius oi 
luimeius gives way. The worst fractuies are thus 
in general those produced by diiect violence. 
Muscular action not infieqnently leads to ' the 
fiactnre of bones into which powerful muscles are 
inserted, particularly the knee-cap, by simjdy 
tearing them asunder. The subject of the injuiy 
may then fall, and attribute the accident to the 
faU, wheieas the reverse is the case. This form of 
accident may happen, for example, in an old pei.son 
who bleaks the neck of the femur by a sudden 
tAvist, and then falling down, does himself some 
furthei injuiy, such as impaction of the fractuie, 
in the fall. 

Symptoms of Fracture. — Fractuie of a limb is 
.attended by pain, swelling, and loss of power ; but 
these do not suffice to distinguish it from othei 
forms of injuiy. Deformity other than swelling 
(shortening, angling, or iirmatuial rotation of the 
injured limb), abnormal mobility at the seat of 
injuiy, and a lough giating sound and feeling 
(called when the limb is so moved as to 

mb the broken surfaces together are the most 
satisfactoiy evidences of fiacture. The patient, 
moreover, may have observed the sound of the 
break when the bone gave way. But in a case 
wheie fracture is suspected X-i ay examination now 
affords an indispensable method of examination, 
which often leveals small fiactuies not othei wise 
discoveiahle X-ray examination also gives valu- 
able infoimation as to the position in which the 
fragments lie. 

Bepair of a Broken Bone . — The immediate result 
■of a fracture is consideiable extravasation of blood 
into the tissues around it, from the blood-vessels 
torn across by the injury. It. is not quite certain 
whether some of this blood takes part in the heal- 
ing piocess ; most of it at all events is simply 
.absorbed But during the days following the 
fracture inflammatoiy lymph, together with new 
formative tissue cells (heie called callus), is thrown 
‘Out between and around the broken ends of the 
bone. Slow organisation of the callus, with forma- 
tion of fibious tissue and blood-vessels, takes place, 
lime salts are deposited, and in from three to eight 
weeks it i.s usually conveited into bone, firmly 
•cementing the fragments together. In man, when 
the fractuie is set in good position, there is generally 
little more lymph effused than suffices to lestoie 
the natural outline of the bone j but in animals the 
bleak is generally ensheathed in a large mass of it, 
called provisioned callus, which steadies the bone 
till the permanent callus between the ends of the 
bones has become ossified; then the provisional 
•callus, being no longer necessary, is absorbed. 

Treatment^ of Fracture . — When a fracture has 
taken place it is important that there should be as 
little disturbance as possible of the injured part till 
it is to be finally adjusted by the surgeon. Many 
■simple fractures, especially of the lower limb, are 
made compound by ignorance or carelessness on the 
part of the injured person or of officious onlookers. 
The injury should therefore be attended to first 
on the spot Avhere it has been received ; the limb 
■should be fixed by handkerchiefs or strips of cloth 
“to anything at hand firm enough to keep it tem- 


poraiily steady (a walking-stick, rifle, broom-handle, 
&c.), 01 , in the case of the lower limb, to the other 
leg. When this has been done the patient may 
more safely be removed to the place wheie he is to 
remain dining tieatment. 

The object of the siiigeon in setting a fiactuied 
limb IS to place the fiagments as rieaily as possible 
in their natural i elation, and to retain tliem fiinily 
in this position during healing. The fiist object is 
attained by pulling on the limb [extension) so that 
the displacement is cori'ected, and the limb is left 
in a comfortable position. Retention in this posi- 
tion is effected by applying some form of splint 
or external rigid apparatus to the limb, diflering 
in material, shape, and method of application 
according to the seat of the fracture. Splints are 
usually made of wood, poioplastic felt, oi metal, 
and fixed, on by straps or bandages ; but in some 
simple fractures, especially of the lower limb, a 
bandage is used impregnated with some mateiial, 
like plaster of Paris or silicate of soda (water-glass), 
Avhich haidens on drying and forms a case for the 
limb ; in this Avay confinement to bed may be much 
shortened. It is necessaiy in some cases to con- 
tinue the extension, and this may he effected by 
attaching weights, which act over a pulley, upon 
strips of plaster fixed to the bioken limb. 

Treatment of fractures may lead to an unsatis- 
factory result in either of two contrary ways : when 
the vitality is low, or the treatment has not secuied 
perfect rest of the broken bone, it may become 
united merely by fibrous tissue instead of bone, 
leaving a flail-like useless limb ( ununited fracture, 
or false joint) ; or, when rest has been too long and 
continuous, the healing process may not merely 
reunite the bone, but fix the surrounding tendons 
and ligaments by fibrous adhesions, leaving more 
or less obstinate stiffness of the neighbouring joints. 
The former is in general more apt to occur in the 
I shafts of the long bones, the latter close to their 
! ends, and the treatment must be modified accord- 
ingly. 

Fractu.res of the bones of the bead and tiunk are 
dangerous more on account of the risk of laceration 
of the important organs enclosed by them than 
because of the injury to the bones themselves ; and 
in general any attempt to ‘set’ such fiactures is apt 
to do more harm than good. Means must simply 
be taken to keep them as much at rest as possible. 

Fra Dia'volo, properly Michele Pezza, a 
celebrated Italian brigand and renegade monk, 
born at Itri, in the Terra di Lavoro, in 1760. Of 
plebeian origin, he at first followed the trade of 
stocking- weaver, then entered the Neapolitan 
army, and subsequently the service of the pope; 
finally he abandoned military life and became a 
monk, but, being expelled for misconduct, withdrew 
to the mountains of Calabria, where he headed 
a band of desperadoes, whose strongholds lay 
chiefly along the frontier of the Terra di Lavoro. 
Pillage, bloodshed, and atrocious cruelties sig- 
nalised his career. For yeais he evaded the pursuit 
of justice by retiring to his haunts amidst moun- 
tains and iorests, and skilfully defeating, with 
much inf^ior numbers, all the armed forces 
despatched against him. He became at length 
known among the peasantry of the neighbour- 
hood as Fra Diavolo. On the advance of the 
French into the Neapolitan states, along witii 
his hand he warmly espoused the royal cause, 
and in return they were not only pardoned and 
reinstated in civil rights, but promoted to the grade 
of officers in the royal army, Fra Diavolo himself 
becoming colonel. In 1806 he attempted to excite 
Calabria against the French, but was taken prisoner 
at San Severino, and was executed at Naples on the 
12th November. The opera of Auber has nothin^! 
in common with Fra Diavolo hut the name. 
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Frusta* a town of Spam, on the Ciiica, 63 
miles ESE. of Saragossa, the centre of a district 
famous for a variety of small green figs, which are 
dried before being consumed. Here, in 1134, the 
Moors defeated Alfonso I. of Aragon. Pop. 8000. 
Fragaria. See Strawberry. 

Fragonard, Jean Honor]6, painter, was born 
at Giasse in 1732. He studied under Chardin and 
Boucher ; and, entering the academy schools, gained 
the * piix de Rome ’ in 1752. In Italy — which, latei, 
he revisited — he was influenced mainly by the 
works of Tiepolo, the last of the great ‘Veuetians ; 
and he executed many illustrations for Saint-Non’s 
Voyage de ^ Naples et de Sidle, Returning to 
France, he in 1765 leceived 2400 francs from Louis 
XV. for his ‘ Calliriboe,’ commissioned for repro- 
duction in Gobelins tapestry ; then he ceased to be 
academic, and began to be personal, to follow his 
true bent — helped to be most himself by the art of 
Venice and by the ait of Rubens. lie painted, 
with a loose touch and luscious colouring, genre 
pictures of contemporary life, or of scenes which, 
however titled, diew their inspiiation from present 
actuality, from humanity seen and observed by the 
painter himself. To these his ardent and sensuous 
southern temperament gave both force and charm. 
He is also known by his landscapes. He is -well 
represented in the Lomore, most typically in its 
La Gaze collection by such works as ‘IBacchante 
Endonnie ’ and ‘ La Chemise Enlevee.’ He died in 
Paris, 22d August 1806. 

Frambeesia. See Yaws. 

Frame, in Gardening, a term usually applied to 
movable structures used for the cultivation or the 
sheltering of plants. The most common form is 
tliat of the ordinary hotbed frame, which is a rect- 
angular box of any conveirient dimensions covered 
with glazed sashes ; but they are made in many 
forms, according to fancy and the purpose for which 
they are particularly required. 

Framingham, a town of Massachusetts, on 
the Sudbury River, 24 miles W. by S. of Boston 
by rail. It includes Saxouville and South Fram- 
ingham, with manufactures of rubber and straw 
goods. Pop. 17,000. 

Framlillgham ( ‘ strangers’ town ’), a market- 
town of East Suffolk, 14 miles NNE. of Ipswuch. 
It consists of a spacious market-place, with a 
few streets branching off irregularly. The fine 
flint- work church, restored in 1888-89, has a tower 
90 feet high, and contains several noble altar- 
tombs of the Howards (the third Duke of Norfolk, 
the poet Earl of Surrey, &c.). Separated by the 
Mere from the red-brick* Albert middle-clan's college 
(1864) rises the great Edwardian castle, reduced in 
1650 to a mere shell, but retaining its thirteen 
square towers. The stronghold successively of 
Bigods, Mowbrays, and Howards, it was Queen 
Mary’s refuge after Edward VI, ’s death. Pop, 
2000. See Hawes’s 'History ofFramlingham (1798). 

Franc, a French silver coin which forms the 
unit of the French monetary system. Introduced 
into France 6th May 1799, it was extended to the 
other countries comprised in the Latin union — 
viz. Belgium, Italy, and Switzerland — by the con- 
vention of 1865, and has since then been adopted 
by Rumania (1868), Spain (1871), Serbia (1874), 
Bulgaria (1880), and Gi'eece (1882). In Belgium 
and Switzerland it is knoAvn as the franc ; in Italy, 
lira; in Greece, drachma; in Rumania, lei; in 
Serbia, dinar ; in Spain, •peseta ; in Bulgaria, ieva. 
The franc is coined of silver, fine, and weighs 
five grammes, its value at par Wng about 9|d. 
English money, or 19 cents of United States. One 
pound sterling =25 *2 francs. The franc is divided 
into 100 centimes, but the old division into 20 sous. 


valued at 5 centimes each, is still niade iise of in 
common life. There are in France silver coins of 
1, 2, and 5 francs ; and gold pieces of 5, 10, 
20r50, and 100 francs. See Decimal System. 

Fraueatelli. Charles Elme (1805-76), born 
111 London of Italian family, was a famous London 
chef and writer on cookeiy. 

Francavilla, in the Italian pro\ince of Lecce, 
22 miles of Biiiuhsi, lias a pop. of 20,000. 

France occupies a comnianding position be- 
tween the Atlantic and the Mediteiiaiiean. The 
civilisation de\ eloped on the coasts of the Meditei- 
ranean eventually found an easy passage towaids 
the Atlantic and the Noitli Sea by the bio«a(l 
valley of the Rhone and Saone, which communi- 
cates with the drainage areas of the Seine, the 
Loire, and the Garonne. The territory now occupied 
by France thus became the ground upon wTiich 
Roman civilisation met and melted with the 
civilisation of the Celts and Teutons ; and it 
gave birth to a race which assimilated a variety 
of ethnogi*aphical elements — Gaulish, Italian, 
Spanish, German, and Flemish — and developed 
into a powerful nationality, the French. 

Ill its present limit.s, augmented in 1919 by the 
reacquisition of Alsace and Lorraine (5590 sq. in., 

1.874.000 inhabitants). Fiance covers just under 

213.000 sq 111 . — one-eighteenth part ot Euioi)e — 
and bad in 1921 a population of 39,209,766, includ- 
ing Alsace-Lorraine. It is bounded on the N. by 
the English Channel and the Strait of Don er, which 
sepaiate it from England ; on the NE. l)y Belgium 
and the grand-duchy of Luxemhuig ; on the E. by 
Germany, SNvitzerland, and Italy ; on the S. by 
Monaco, "the Mediterranean Sea, Andoira, and Spain, 
fi’oni which it is separated by the Pyrenees; and 
on the W. by the Atlantic Ocean. Its utmost ex- 
tiemities are comprised between 51’ 5' and 42“ 20' 
N. lat., and the longitudes of 5® 9' W. and 8“ 14' E. 
In shape it is a compact hexagonal mass, sym- 
metiically distiibuted on both sides of the nieiidian 
of Palis, its greatest dimensions being 606 miles 
from N. to S., 583 miles from W. to E., and 675 
miles from NW. to SE. 

The areas of the different administrative sub- 
divisions of France, and their populations, as well 
as the former divisions into provinces, are given in 
the table on the next page. 

Coasts, Seaports, and Isla^ids, — The coasts of 
France possess great advantages for maritime 
intercourse with the world. The eastern part of 
the Mediten-anean coast, owing to its crescent- 
shaped indentations, has several excellent harbours 
which combine the advantage of being situated at, 
or close by, the teminus of the great commercial 
route connecting north-west Europe with the Medi- 
terranean ( GoSe de St Tropez, Hyeres roads, 
Toulon, Marseilles); on the other hand, the western 
portion of the same coast, which describes a broad 
curve in the Gulf of the Lion, is flat and difficult of 
access, as are also the shores of the Bay of Biscay 
in the Atlantic. The deep estuary of the Garonne 
has a good port in Bordeaux ; for Nantes, at the head 
of the estuary of the Lone, owing to the shallow- 
ness of its entrance, a deeper port has been found in 
St Nazaire ; whilst the port of Da Palisse, three miles 
Avest of La Rochelle, is steadily rising in import- 
ance. Farther north the rocky coasts of Brittany 
are indented with numerous nariow gulfs, and 
dotted with small islands ; and Brest, situated on 
one of the gulfs, is among the best ports in Europe. 
On the noithera coast, facing toAvards England, 
France has but few natural harbours. Cherbourg, 
at the extremity of the Cotentin peninsula, has 
been made a naval port at a heavjr outlay. De 
Havre, at the mouth or the Seine, also is an artificial 
port, Avhose maiitime intercoui-se with distant lands 
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Old Provinces 


North— 

Ile DU 
France.. 


Artois .. 
Picardy.. . 
No) tk-east — 

Champagne.. 


Lorraine 


Franche- 

COMT^... 


Burgundy. , 


North-west- 
Normandy, .-! 


Brittany.. 


Poitou 


Anjou 

Maine 

Centre — 
Touraind . 

Orl^anais 

Nivbrnais. 

Boubdonnai 

Marche... 

Berry ... 


Auvergne. . 
Soutk-vmt — 


Guibnnd 


Gascony . . . 


Languedoc .- 


SoiUTi-east— 

Lyonnais... 

Dauphin^ 


(Nice) . . 

OORSIDA . 


Depaitmeiits. 

Area in 
sq. uiiles. 

C 1. Seme 

184 

2. Seme-et-Oise 

2,185 

3. Seine-et-Mariie. , . . 

2,290 

1 4. Oise 

2,273 

V. 5. Aisne 

2,868 

2,228 

.) 6. Nord 

. 7. Pas-de-Calais . ... 

2,607 

S. Somme 

2,424 

2,028 

[ 9. Ardennes 

1 10. Marne 

3,168 

1 11. Haute-Marne 

2,416 

L 12. Aube 

2,327 

r 13. Meuse 

2,410 

2,039 

1 14. Meurthe-et-Moselle. 

15. Moselle 

2,405 

L 16. Vosges 

2,279 

r 17- Ba.s-Rhin 

1,848 

IS. Haut-Rhm. . 

1,354 

1 Teintoiy of Belfort 

235 

r 19. Haute-SaOiie 

2,075 

20. Jura 

1,952 

V. 21. Doubs. .. 

2,032 

r\ 22. Am 

2,248 

1 23. Sa6ne-et-Loire . ... 

3,331 

i 1 24. Gote-d’Or 

3,392 

\\ 25. Yonne 

2,880 

r 26. Senie-Iuferieuie.. 

2,448 

27. Euie 

2,831 

2S. Calvados 

2,197 

1 29. Maiiche 

2,476 

30. Orne 

2,873 

/ 31. Pmialeie 

2,714 

1 32, Morbihan 

2,734 

^ 33. GOtes-du-Nord 

2,787 

I 34. Ille-et-Vilaiue.. .. 

2,700 

1 35. Loire-Iiilerieure.. . 

2,695 

i 36. Vendee ... . 

2,709 

J 37. Denx-S6vres 

2,338 

\ 3S. Viemie 

2,720 

39. Maiiie-et-Loue. 

2,787 

( 40. Mayeime 

2,043 

t 41 Saithe 

2,411 

42. Iiidie-et- Loire ... 

2,878 

r 43. Loir-et-Clier 

2,479 

\ 44. Enre-et-Loir 

2,292 

1 4). Loiret 

2,630 

46 Nifevre. .... . ... 

2,659 

. 47. Allier 

2,861 

. 48. Grease 

2,L63 

( 49 Cher. 

2,820 

( 50. Indre 

2 666 

j 51. Haute-Vieiiiie 

2,146 

1 52. Oonfeze 

2,273 

( 53. Caiital 

2,230 

54. Puy-de-D6me . . 

3,095 

. 55. Ohareiite 

2,306 

j- 56. Cliarente-Inferieure 

2,792 

57. Aveyroii 

3,386 

58. Lot 

2,018 

59, Dordogne 

3,561 

■ 60. Taxii-et-Garoiine.. 

1,440 

61. IjOt-et-Garoune . . . . 

2,078 

6*2. Gironde 

4,141 

> 63. Landes 

3,615 

J 64. Geis 

2,429 

\ 65, Haabes-Pyreii6es, . 

1,761 

1 66. Basses-Pyr6uees.. . . 

2,978 

IX 67. Allege 

1,893 

. 68. Pyrenees-Orientales 

1,600 

• 69. Ardfeche 

2,146 

70. Haute-Loire 

1,931 

71. Loz^re 

1,999 

^ 72. Gard 

2,271 

73. Heraulb 

2,404 

74. Tarn 

2,230 

75, Haute-Garonne , . . 

2,467 

76. Aude 

2,448 

J 77, Loire 

1,853 

( 78. Rhone 

1,104 

r 79. Isfere 

3,180 

4 80. Di6me 

2,538 

1 81. Hautes-Alpes 

fi,179 

i 82. Savoie 

2,389 

( 88. Haute-Savoie 

1,776 

, 84. Vaucluse 

1,381 

f Bouches-dn-RhOne. 

2,026 

' 4 86. Basi^-Alpes 

2,699 

V 87. Var 

2,326 

1,442 

, 88. Alpes-MaritimeiJ.. . . 

... 89. Corse. , 

3,367 
,j 212,735 

Total 


Population 
lu 3921, 


4,411,691 

921,673 

349.234 
387,760 
421,515 

1,787,916 

939,907 

452,624 

277,811 

366,734 

198,865 

227,839 

207.309 
503,810 
589,120 
383,684 
651,686 
468,943 

94.338 

228,348 

229,062 

285,022 

315,767 

554,816 

321,088 

271,118 

880,671 

303,159 

384,730 

425,512 

274,814 

762,514 

546,047 

557,824 

558,574 

649,723 

897,292 

310,060 

306.248 

474,786 

262,447 

389.235 

327,743 

251,528 

251,255 

337,224 

270,148 

870,950 

228,344 

304,800 

260,536 

350.235 
273,808 
199,402 
490,560 

316,279 

418.310 
332,940 
176,889 
396,742 
159,659 
239,972 
819,404 
263,987 
194,406 
185,760 
402,981 

172,851 

217,503 

294,308 

268,910 

108,822 

396,169 

488,215 

295,588 

424,582 

287,052 

637,130 

956,566 

525,522 

263,509 

89,275 

224,874 

235,668 

219,602 

841,996 

91,882 

322,945 

367,759 

281,959 


and England is very extensive — as is that of Rouen 
(up the Seine) and the Channel porLs, Dieppe, 
Boulogne, Calais, and Dunkirk. 

Except Coisica, which geographically belong.s 
rather to Italy, France has no islands of conse- 
quence, the Channel Islands being Britislj. 

Colonies — The oveiseas possessions of France in 
extent and iinpoitaiice are surpassed only by those 
of the British Empire. Canada and India weie 
lost to France in 1759-63 ; Napoleon sold Louisiana 
to the United States of America, and his downfall 
in 1814 deprived his country of all but a few small 
islands and settlements abioad. By 1914, liowevei, 
a vast new colonial emjme had been built up, 
including North-west Africa almost en hloc, Mada- 
gascar, and Indo-China. Algeria, where there is, 
most scope for European immigration, is in certain 
respects tieated as part of France ; Tunis and 
Morocco are protectorates ; Syria, Cameroon, and 
Togo are territories mandated by the League of 
Nations; the New Hebrides (not included below) 
are undei joint Fianco-British administration 


39,209,766 


Prencli Colonies. 


Algeria 

Tunis 

Morocco 

Sahara 

Senegal 

Fiench Sudan 

Upper Volta 

Guinea 

Ivory Coast 

Dahomey 

Mauiitauia 

Niger Terntoiy 

Togo 

I 3 ^Gabnii 

Middle Congo 

J Ubangi-Shan 

Chad 

Cameroon 

Somali Coa.st 

Madagascar 

Mayotteaiid Comoio Is 
Reunion 


Year of 
Acquisition 


Total Jor Afnca 

India (Pondicherry, 
Kankal, Mali 6, &ic.). 



Total for Asia, 


. Guiana. 

r Guadeloupe and De- 

pendencies 

iMaitniique 

St Pierre and Miquelon 

Total for America .. 

New Caledonia and De- 
pendencies 

Society I si an d .s (Tall i ti), 
Marquesas, &c 

Total for Oceania,, , 

Grand Total.. 


1830 

1881 

1912 

1636-1854 

1893 

1846 

1883 

1802 

1893 

1912 

1919 

1842 


1919 

1862-84 

1642-1896 

1843-1912 

1649 


1674 

1862 

1884 

1863 

1884 

1893 

1898 

1920 


1626 

1635 

1635 

1635 


1853 

1842-80 


Area lu 
sq mile». 


222,000 

48.000 

160,000 

925.000 

74.000 

360.000 

120.000 

90.000 

122,000 

42.000 

155.000 

465.000 

20.000 

120.000 

150.000 

205.000 

490.000 

165.000 


Population. 


6,806,000 

2.100,000 

5,-100,000 

500.000 

1.225.000 

2.500.000 

3.000. 000 

1.900.000 

1.550.000 

850.000 

200.000 

1 . 100.000 

670.000 

1.300.000 

1.400.000 

1.600.000 

2.000. 000 
2,000,000 

220.000 


228;000 

800 

1,000 

3,278,000 

110,000 

173,000 

A,B07,800 

38,01^,000 

200 

22,000 

45.000 

70.000 

63.000 
100,000 

400 

60.000 

270.000 

3.800.000 

6.850.000 

2.400.000 

5.000. 000 

820.000 
182,000 

3.000. 000 

m,eoo 

StS,333,000 

33,000 

60,000 

700 

400 

100 

220,000 

245.000 

4,000 

SU,200 

5Vt,oon 

7,700 

60,000 

1,600 

32,000 

9,300 

83,000 

4,612,000 

61,865,000 


Geograj^hical Deseri'ption . — France is mountain- 
ous only in its south-eastern half— south of a line 
from Biarritz to Metz. The Pyrenees form its 
southern bolder ; the Alps and the Jura in the east 
sepaiate it from Italy and Switzerland ; farther 
north the Vosges run between Alsace and Lorraine. 
The 04vennes, west of the deep Rhone Valley, and 
(in the heai*t of France) the mountains of Auvergne 
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mark the culminating points of a great centiul 
plateau. The climate of France, its vegetation, the 
distribution of its population, and its very histoiy 
have been determined by these leading features of 
its orography. 

The Plateau , — The extensive mass of elevated 
plains which rises between the lowlands of the 
Mediterranean coast and those sloping towards the 
Atlantic reaches a height of from 3000 to 4000 feet in 
Its higher central parts only ; several chains, partly 
of volcanic origin, piled over its surface, attain 
from 5000 to 0000 feet; while the river -valleys 
are dug so deeply into the plateau that it often 
assumes a hilly aspect. The whole slopes gently 
towards the north-west, gradually melting into the 
lowlands of the Garonne, the Loire, and the Seine, 
which would be submerged almost entirely if the 
level of the ocean rose 1000, or even 600 feet. In 
the latter case the Atlantic coast-line would run 
from the western Pyrenees towards the Ardennes, 
-with detached islands to repiesent the highlands of 
Brittany and Normandy, and to the south of these 
two broad and deep gulfs, corresponding to what 
are now the upper drainage areas of the Garonne 
and the Loire ; while the Mediterranean Sea would 
send into the mainland a long and wide gulf up 
the valley of the Rhone, with a narrow elongated 
lake penetrating farther north, and corresponding 
to what is now the valley of the Sadne. 

It is easy to grasp at once how such a configura- 
tion facilitated the intercourse between the Mediter- 
ranean Sea and the Atlantic Ocean. The shores 
of the Gulf of the Lion, which at an early period of 
history were dotted Avith Greek and Roman cities, 
are separated from the Garonne by only a low 
watershed, the Seuil-de-Naurouse (636 feet above 
the sea), wliich allows easy communication with the 
Bay of Biscay. Farther north the depression of 
the Sadne, which is a natural continuation of the 
valley of the Rhone, is connected with the Loire by 
a valley of so gentle a gradient that it has been 
utilised for a canal (the Canal du Centre), the 
highest part of the watershed being but 1000 feet 
above the sea ; and, finally, the same depression of 
the Sadne freely communicates across the lower 
parts of the plateau with the tributaries of the 
Seine. The civilisation which developed on the 
littoral of the Mediteiranean thus found tliiee 
natural passages leading to the Atlantic Ocean 
and the coasts of the ISforth Sea, without having 
to contend with any of the natural obstacles 
opposed elsewhere by the Alps. 

While sloping gently towards the north-west, the 
plateau has a short steep slope towards the valley 
of the Rhone and the Mediterranean coast, and 
the southern part of that slope is hinged by the 
Cdvennes Mountains, which raise their granitic 
and crystalline summits to more than 5000 feet 
above the sea (chief summit, Mont Lozbre, 5684 
feet). This lofty chain separates two entirely 
diffeient worlds — the fertile, sunny, and warm 
plains of the Lower Rhone and Languedoc from the 
plains of the Rouevgue, dreary, cold, and 3000' 
feet high, upon which chiefly rye is grown, and 
flocks of sheep find rich grazing- grounds. Farther 
north the mountains on the edge of the plateau 
become much lower. The Monts du Vivarais reach 
their greatest height in MonbMezenc (5764 feet), 
while the Iilonts du Beaujolais and du Charolais as 
a rule do not exceed 3300 feet. The sunny slopes 
of the Monts du Beaujolais, turned towards the 
Sa6ne, are covered with rich vineyards; while 
the plateau to the west of them is dotted with 
ironworks, coal-mines, and manufacturing cities. 
Still farther north the plateau, which is separated 
by (mly the narrow valleys of the Sadne and the 
Boubs from the hills of the Jura, is fringed by the 
low dome-shaped hills of the Cdte-d'Or (2000 feet), 
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which connect it with the Vosges. The upper 
tributaries of the Seine have their source in the 
s^e wet district as those of the Sadne, and both 
rivers are connected by the Burgundy Canal. 
Finally, the Vosges, although making a steep 
descent to the valley of the Rhine, rise but gently 
ovei the plateau, their highest points being less 
than 5000 feet above the sea ( Ballon de SouUz, 467ii 
feet). Thick forests still clothe the slopes of the 
Vosges (and their continuation, the Hart), which 
are covered with morainic deposits of the glacial 
period, and their numberless streams are dotted 
with sawmills and factories. 

The plateau reaches its greatest height of 
from 3300 to 4000 feet in central France — in the 
Massif Central of Auvergne, which covers fully 
one-seventh of France’s total area, and is a region 
of granites, Reisses, and crystalline slates fringed 
by Jurassic deposits, and dotted on its surface with 
extinct volcanic cones sun-ounded by wide sheets of 
lava. The Massif du Cantal, connected by the 
Margeride chain with the C^vennes, rises nearly 
2000 feet above the level of the plateau, reaching 
6093 feet above the sea in its highest volcanic cone, 
the Plomb du Cantal. The Monts Bore, 40 miles 
north, have the same character ; their chief summit, 
the Puy-de-Sancy (6188 feet), surrounded by several 
lower volcanic cones, being the highest mountain of 
central Fiance. Finally, the Monts Bdme, a few 
miles farther north, consist of some fifty volcanic 
cones, the highest of which is Puy-de-BOme (4806 
feet). The Limousin and the Marche, to the west of 
the above, are granitic plateaus hardly reaching 
3300 feet above the sea ; while the Gausses of the 
Rouergue, in the south, are built up of Jurassic 
limestones deeply cut into by rivers which flow in 
beautiful canons ; towaids the north-east the 
Massif Central is continued by the Morvan, and, 
farther north-east, by the much lower jfiateaus 
of western Lorraine and Champagne Pouilleuse, 
which slope with a very easy gradient towards 
the plains watered by the *Seme. As to the 
Ardennes (between the Meuse and the Moselle), 
which have played so important a part in military 
history as a bulwark against foreign invasions, 
they are a plateau from 1600 to 2400 feet high, 
still coveied with wnde forests, and intersected by 
marshy depressions, ravines, and fertile valleys. 
The heights of the Massif Central, suftering as 
they do from a protracted winter, have but a poor, 
rapidly-diminishing population. The forests which 
once covered them have mostly been desti'oyed, 
save in the picturesque Margeride chain, and only 
fiocks of sheep graze on their meagre pasture- 

f rounds. The Gausses receive rain in abundance, 
ut are exceedingly dry— the water rapidly dis- 
^pearing in the numberless crevices of the soil. 
The inhaoitants are thus compelled to ^ther rain- 
water in cisterns for themselves and tlieir cattle. 
A few acres, cultivated here and there, bear poor 
crops of barley, oats, and potatoes ; but hundreds 
of thousands of sheep are kept for the special 
purpose of making cheese. As a rule the plateau 
is thinly peopled, save in the mining and industrial 
regions. Farther north-east, where it is much lower, 
and where the broad valleys between the wooded 
hills have a more fertile soil, a denser population 
gathers in the villages and the towms, and finds the 
means of existence in agriculture combined with a 
variety of small industries. 

The Jura , — narrow passage near Belfort (la 
Troupe de Belfort), utilised by both the canal whicii 
connects the Sadne with the Rhine and the railway 
which lea^ from Paris to Switzerland, separate 
the Vosges from the limestone plateaus of the Jura 
(Crdt de la Neige, 5663 feet). The depressions 
and high valleys between the forest -c3ad hilla 
shelter a large and laborious population, which 
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is supported by a combination of agriculture and 
cattle- Dreeding with a variety of petty trades. 

TJiq Since the annexation of Savoy in 

1860 the Alps of Savoy, as well as a portion of the 
main chain, including the northern slopes of the 
chain of Mont Blanc ( 15,780 feet), belong to France. 
The pass of Little St Bernard (7190) separates 
the latter from the Graian Alps, which have the two 
passes of Mont Cenis (6883) and Mont Genevre 
(6802) leading from France to Italy, and are con- 
tinued to the south-west by the Oisans group, where 
immense glaciers rivalling those of Switzerland 
gather around Mont Pelvoux (13,462). The valley 
of the Durance separates the Graian Alps from 
another short parallel chain of the Cottian Alps 
(Monte Viso, 12,608 ), while the still lower Maritime 
Alps descend in terraces to the Mediterranean 
coast. The cold and snowy slopes of the Alps are 
but thinly peopled, especially in the dry limestone 
spurs of the Graian and Cottian Alps. ^ A number 
of agricultural villages, however, thrive in the lower 
spurs of the Savoy Alps, and the city of Grenoble is 
an industrial centre of importance ; while Chamouni 
at the foot of Mont Blanc is one of the chief centres 
for tourists. 

Th& Pyrenees . — This wild complex of lofty chains 
extends for a length of 260 miles between the 
Atlantic Ocean and the Mediterranean Sea. In the 
east it is built up of three parallel chains running 
in a north-eastern direction ; the Monts Albbres, 
the Sierra del Cadi, which enters France from Spain 
and has on French territory the lofty peak Mont 
Canigou (9137 feet)^ and the chaLn of south-east 
Andorra, continued in France by the peak Puy-de- 
Carlitte ( 9583). Farther west the Pyrenees proper 
consist of parallel chains of wildest aspect, running 
west-north-west and disposed in iehelons. Here 
we find the highest peaks : N^thou (11,168) in the 
Maladetta chain, Posets and Mont Pei du (11,000) 
are in Spain, but Vigneniale ( 10,820 ) on the frontier 
is French, with other giants of over 10,000 feet. 
Wide evtques^ which formerly were filled with 
nMs and ^ave origin to vast glaciers, and 
arid mountains intersected by narrow and dark 
valleys are characteristic of that part of the 
Pyrenees; but the Pyrenean .glaciers of our own 
time are much inferior to those of the Alps, and 
none descends lower than 7260 feet. The Pass of 
Rongevaux ( Roncesvalles, 40 miles from the At- 
lantic coast ), which has been the route of so many 
migiations, separates the Pyrenees proper from a 
series of much lower spurs of the Spanish coast- 
ridges, which, like the Mediteiranean coast-ridges, 
also have a north-eastern direction. The passes 
across the Pyrenees proper are very few, very high, 
and difficult. The Pass of Roncevaux in the west 
and in the east those of La Perche and ( 16 miles 
only from the Mediterranean ) Perthus lead through 
longitudinal valleys of the chains running north- 
east which enclose the Pyi-enees at both ends. 
Of the passes through the Pyrenees proper none 
is lower than 5400 feet. The railways connect- 
ing France with Spain have consequently been 
compelled to follow the very coasts of the Atlantic 
Ocean and the Mediterranean, but the Central 
Pjrrenees are to be pierced and crossed by lines up 
the Aribge, Salat, and Aspe valleys. A plateau, 
from 1600 to 2000 feet high ( Lannemezan ), spreads 
out at the northern foot of the Pyrenees. Owing 
to its limestone soil it is exceedingly dry, and its 
razing-lands have had to be irrigated with water 
erived from the Neste River. 

Plains and Rivers. — ^The whole of north-western 
France, with the exception of a few hilly tracts in 
La Vendee, Brittany, and Normandy, is occupied 
by wide plains which constitute the real wealth of 
her territory. Taking them in order from the 
eouth'-lTe^^t, we have first the Landes — a wide 


triangular space between the Bay of Biscay, the 
Adour, and the Loii-e, covered with Pliocene sands, 
which would be an immense marshy fever-den| 
bordered by shifting sands on the sea-coast, if it 
were not intersected by canals, and the sands were 
not fixed by plantations of trees. The thick 
growths of hushes which cover the plain are utilised 
as grazing-grounds for flocks of sheep, the shepherds 
formerly being compelled to mount upon stilts 
when watching their flocks. Some of the ponds— 
formerly bays, now separated by sand-dunes from 
the ocean — are valuable fishing-grounds. The 
Adour (187 miles long), which fringes the Landes 
and receives a number of tributaries {gaves) from 
the chalky plateau of Lannemezan, has but few 
important cities on its course — ^Bayonne being the 
chief of them. The Garonne (346 miles), which 
rises in Spain, and receives the Tam and the 
Aveyron from the very depths of the Massif 
Central, is a most important channel for naviga- 
tion. But the torrential rains which pour over its 
drainage area of 22,080 sq. m. do not always find 
an easy outlet in its channel, and floods are not 
unfrequent. The Dordogne ( 305 miles ), which rises 
in the Mont Dore, has most of its course dug into 
the plateau. Beautiful vineyards cover the slopes of 
its valley, while lower down the raising of iron ore 
and the quarrying of grinding-stones, as also the 
industry of truffle-hunting in P^rigord, become a 
source of prosperity; the old city of P6rigueux 
is an important centre of manmactures. The 
Dordogne and the Garonne join to form the 
Gironde, which is a true marine estuary, with the 
left bank bordered by the low hills of M6doc, 
covered with vineyards yielding every year vast 
quantities of the finest red Bordeaux wines. The 
great port of Bordeaux, on the Garonne, is some 16 
miles above the head of the estuary of the Gironde. 

The monotony of the rich plains between the 
Gironde and the Loiie, which include the old 
province of Poitou, is broken by the dreary hills of 
the G^tine, a link betweeh the chains of Margeride 
and Limousin and the hilly tracts of Brittany. 
The southern parts of the plains on the right 
bank of the Gironde — the Saintonge (watered by 
the Charente) — are among the richest districts of 
France. Farther north the Bocage closely reminds 
one of England by its meadows enclosed within 
rows of trees, while Le Marais, on the coasts of 
the Gulf of Poitou, which has the two islands of 
R6 and 016ion protecting the entrance to Roche- 
fort, resembles the polders of the Netherlands. 

Next we have the immense plains watered by 
the Loire, which becomes a great river after receiv- 
ing the Allier, and has a diainage area covering 
more than one- fifth of the entire area of France 
(46,750 sq. m.), and a total length of 670 miles. 
This longest river of France rises on the plateau 
not far to the west of the middle of the Rhone’s 
lower course, and describes a wide curve towards 
the north, approaching within 70 miles of Paris 
at the head of the bend at Orleans. It enters the 
Atlantic Ocean by a wide estuary, pouring out of 
its broad channel into the sea a vast or meagre 
volume of water in time of flood or drought. The 
regions along its middle course are the real heart 
of France. As it issues from the valleys of the 
plateau it waters the Sologne, formerly the chief 
rye -producing region; the Berry, to the south 
of the Sologne, a chalky plain from 350 to 700 
feet high, interspersed with numerous ponds and 
with rich pasture-grounds ; and Beauce, situated 
between Paris, Orleans, and Tours, quite flat 
and covered with cornfields and meadows. The 
G5*tiuais, to the east of Beauce, spreads between 
the two great forests of middle France — the For§t 
d’Orl6ans (which covers 84,600 acres) and the 
For6t de Fontainebleau (41,700). Farther down 
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its coarse the Loire enters the lowlands of Touraine 
and Anjoa, which are literally covered with corn- 
fields, gardens, and vineyards, while the cities of 
Toars, Saumar, and Angers are centres of manu- 
facturing industry. The beautiful meadows, corn- 
fields, and gardens continue as far as Nantes, where 
tlie Loire enters its estuary. With the deepening 
of the river channel Nantes is regaining its mari- 
time importance, vying with its avant-port, St 
Nazaire, and is, too, a busy manufacturing town. 

The peninsula of Brittany is formed by two 
ridges of granitic hills, from 1000 to 1200 feet 
high, separaffed by a region of crystalline slates. 
Its scenery and moist climate, as well as those 
of the Cotentin peninsula, again remind one of 
England, with the meadows and fields fringed by 
trees, and the ivy-covered houses. Cattle-bi ceding 
on a large scale, poultry- farming, fruit-gardening, 
agriculture, and fishing are the chief riches of 
Brittany, as of Normandy, a laud famed for its 
eider. The plateaus of Normandy and Maine, 
which rise from 1000 to 1300 feet above the sur- 
rounding plains, are covered with meadows, corn- 
fields, and forests. The Seine separates them from 
the Cretaceous chalky plains of the Caux, which 
raise their cliffs over the Channel, and are deeply 
cleft by fertile valleys. 

The Seine (485 miles), which rises in the hills 
of Morvan, and drains with its tributaries (chiefly 
on the right bank) an area of 30,030 sq. m., cer- 
tainly is behind the Loire in length, volume, and 
size of drainage basin, but is far superior for 
navigation purposes. The wide Tertiary basin 
which it and its tributaries water has from re- 
mote antiquity been the dominant portion of 
his borical France. N umerous large cities, like A ux- 
erre, Sens, Troyes, Chalons, Reims, Laon, Rouen, 
which all took such an important part in the 
making up of France— and especially Fails, which 
acquired its importance owing to its most advan- 
tageous position at the intersection of all the chief 
rontes crossing France— are situated either on the 
Seine, or on its right-bank tributaries which water 
the fertile plains of Champagne. Le Havre is the 
great port at the mouth of the river. 

Artois and French Flanders are low tracts of land 
to some extent conquered from the sea. Their 
flourishing agiicultnre, vast coal-fields, and the 
great industry of their chief cities (Amiens, Lille, 
Ronbaix) suffered sadly in the European War. 

At the other extremity of the republic the 
lowlands of the south occupy the sea-coast and 
the broad valley of the Rhone, along which they 
extend l^bween the Alps and the plateau, as far 
north as Lyons, to be continued farther north by 
the valley of the Sa6ne. 

The Rhone (507 miles) has its source in the 
glaciers of the St Gobhard group, and of its 38,180 
sq. m. drainage area — densely inhabited around 
Lyons — nearly one-tenth belongs to Switzerland. 
Below the Lake of Geneva its course is still in the 
mountains, and it is nob far from its junction "with 
the Sadne at Lyons that it enters the plain of 
Dauphin6, dotted with numerous industrial cities. 
At Lyons the Rhone at once changes its westerly 
course, to flow rapidly due south in a rich 
valley, the slopes of which are covered with 
vineyards. Below Avignon the valley suddenly 
assumes a decidedly southern character, not unlike 
the driest parts of Sicily and Greece. The Isbre, 
which rises in the Graian Alps, the Durance, 
which flows from the Cottian Alps, and a nuniber 
of smaller streams rushing from the C^vennes join 
the Rhone, which bifurcates at Arles, leaving the 
marshy delta of the Camargue between its two 
main branches, and the gravelly plain of the Orau 
to the left. The tides being insignificant, the 
mouth of the Rhone is rapidly obstructed by mud 


and sand. A canal permits ships to enter the 
river at Port St Louis, and another canal now 
connects the Rhone witii Marseilles. 

The littoral of Provence has no great fertility, 
and, except the stony or marshy plains in the 
neighbourhood of the Rhone, there is but a 
narrow strip of land left between the mountains 
and the sea-coast, which is utilised for vineyards 
and fruit - gardens ; but the remarkably well- 
sheltered harbours of Marseilles (q.v.), Toulon, 
Hyeres, and St Tropez give birth to a consider- 
able maritime commerce; and Marseilles is the 
chief port of France for intercourse with the South 
and East. The eastern pait of the coast, acquired 
fiom Italy in 1860, is well known for its mild 
climate and rich vegetation, which render Nice, 
Villefranche, Cannes, and Mentone the chief resort 
of the invalids of Europe. As bo the western pait 
of the Mediterranean coast — Languedoc — with its 
cities Montpellier (and its seaport Cette), Car- 
cassonne, Perpignan, Beziers, and Narbonne, its 
vineyards supply Fiance with abundance of vm 
ordznaire. Finally, the Roussillon, which com- 
prises the eastern outspurs of the Pyrenees, par- 
takes of the character of the Iberian peninsula, 
especially of Catalonia. 

CllTnate, — France enjoys on the whole a very fine 
climate; nob so continental as that of eential 
Europe, and not so maritime as that of England. 
Apart from the lofty tiacts of the Alps and 
Pyrenees, the coldest region of France is evidently 
that of the high plateau with its severe winteis, 
though it has hot summer days. The north-eastern 
part of the country ( Champagne, Alsace, Lorraine, 
the Vosges) has a continental climate much like 
that of central Europe. Frosts are recoided there 
from seventy to ninety days per year, but the 
amount of snow is seldom considerable in the 

E lains. The Paris basin has a climate transitional 
etween the above and that of the sea-coasts. The 
mean temperature in December and January is 
nob lower than 37® F. ; the spring is beautiful, 
and excessive heat does not last long during the 
summer. The annual rainfall is bub 21 inches 
(the average for France is 31*5 inches), and, though 
it rains on 175 days in the year, the rains usually 
are of short fdnration. The climate of Brittany is 
very much like that of the south-west of England ; 
that of the plains, on the Bay of Biscay is warm 
and dry, and Pau, on the slopes of the Pyrenees, 
has the deserved reputation of a sanitary station. 
The re^on about Lyons has an intermediate, rather 
wet climate, with cold winter and hotibut humid 
summer ; while the climate of Languedoc and Pro- 
vence assumes to some extent an African character 
— a mild winter is succeeded by a burning hot, 
dry summer, moderated from time to time by the 
mistraly which blows violently from the Cdvennes, 
throwing back to the sea the moistness which 
otherwise might result in rain, so that Marseilles 
has but fifty -five rainy days during the year. 
Brest, with a mean of over 44* in winter, and nuclei 
65* in summer, has the least seasonal variation of 
temperature in France. ( Th e cor respondiu g figu i es 
for Nancy in the north-east are 34® and 68*; for 
Perpignan in the south, 45* and 75*.) 

Population, Occ'mgLtions, National Character , — 
For origins of the French nation and the elements 
that compose the French population — Celtic Gauls, 
Belgse, Aquitanians or Iberians, Romans, Franks 
and other Germanic tribes, and Normans — see the 
section below on the history of France, and the 
separate articles, such as Belg-.®, Celts, Fbanks, 
&:c. For the dominant language of France, see 
the section on French Language and Literature. 
For the Proven9al lan^age of the south of France, 
see thaj head. In Finistbre, Morbihan, and Cfites- 
du-Nord the Celtic Breton is still the mother- 
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tongue of 1,200,000 persons, most of whom also 
speak French (see Brittany); and in the south- 
west tlie peculiar Basque language is used by 

140.000 persons in two arrondissenients of the 
Basses-Pyrenees ( see Basques ). Flemish is spoken 
by some 150,000 people in French Flandeis ; the 
Walloons (q.v.) have their own romance dialect in 
the north-east of France ; and a Germanic patois is 
spoken in parts of Alsace and Lorraine. As to the 
national character, it is the sum of so many indi- 
vidual, i>rovincial, and political varieties that a 
general judgment cannot be pronounced too cauti- 
ously. So much, liowever, can be said, that, like 
its teriitory, the French people is a natural transi- 
tion between the inhabitants of southern Europe 
and those of the north. It combines the impres- 
sionability, the vivacity, the rapidity of conception, 
and the artistic feeling of the men of the south 
with the persistence, laboriousness, and rationalism 
of the men of the north. The sociability of the 
French has become proverbial. 

In 1921 the populauion of France was 39,209,766, 
as compared with 39,601,509 in 1911, In the 
hostilities of 1914-18 France lost 1,354,000 men, 
and the excess of deaths over births among the 
civil population was even greater. But for the 
recovery of Alsace-Lorraine Avith 1,709,700 in- 
habitants, the inier-censal decline ( 1911-21) would 
have been over 2 millions, as against a gain of 

640.000 in 1901-11. In 1866— before the Franco- 
Prussian war — tlie population Avas 38,067,000, so 
that in half a century the total crept up by 
little over a million, Avhereas it jumped from some 
20 millions in 1700 to 27^ millions in 1800, and to 

35.800.000 in 1851. The main cause of the practi- 
cally stationary condition of the population for 
two generations has been the Ioav birth-rate, which, 
after declining from 31 per thousand in 1800 to 26 
in 1860, fell to 20 in 1900. In 1906-10 the birth- 
rate was 19 per thousand ; the death-rate was the 
same (as against 24 in 1860, 28 in 1800). Of 

11.697.000 families in 1911, 3,011,000 had but one 
child, 2,558,000 only two children, and 1,687,000 
none at all. The restriction of births is most 
pronounced in the agricultural regions of Bur- 
gundy, Noimandy, Aquitaine, least evident in the 
industrial centres, fishing communities, and in 
Savoy. 

Emigration (chiefly to Algeria, U.S.A,, and Ar- 
gentine) is trifling — c. 7000 per annum in 1850-1900. 
Immigration, however, is considerable. In 1921 
foreigners in France (mostly Italians, Belgians, 
Spaniards, and Swiss) numbered 1,550,000 — half a 
million more than in 1901. Migration from country 
to toAvn has marked the steady growth of industries 
since the coming of raihvays. The urban dAvellers, 
who represented only a quarter of the entire popula- 
tion in 1850, accounted for about half the total by 
1921. Thus Avhile the population altered little in 
density in 50 years ( 184 per square mile in 1921 ), 
in distribution it has changed radically. The 
principal concentrations are in the industrial areas 
of the north and north-east, on the coasts of 
Brittany and Normandy, and round the three lead- 
ing cities. Palis (2,906,000), Marseilles (586,000), 
and Lyons (562,000) contain over a tenth of the 
whole population. A dozen other towns — Bordeaux 
^67,000), Lille (201,000), Nantes, Toulouse, St 
Etienne, Strasbourg, Le Havre, Nice, Rouen, 
Roubaix, Nancy, Toulon — have each over 1 00,000 
inhabitants; and there were thirty -three toAvns 
in 1921 Avith from 50,000 to 100,000. Tlie sparsest 
ai'eas are in the mountainous regions of the Alps, 
Pyrenees, Massif Central (Lozfere, Cantal) and 
Corsica, the marshy Landes, the barren Crau and 
the arid Champagne Pouilleuse. 

In 1911 fully 56 per cent, of the French people Avere 
eXassed an xpxal— as compared with 22 per cent, in 


England. Of an active population of 20,931,000 
(including 7,719,000 Avomen) enumerated in 1911, 
agriculture and forestry claimed 8,517,000, nianu- 
factuiing industries 5,746,000, and commerce 
2,053,000 ; transport 1,543,000, public service ( army 
included) 1,292,000, domestic service 929,000, 
liberal professions 550,000, and mines and quanies 
246,000. 

Agriculture. — France is still pre-eminently an 
agricultural country. Half the nation is on the 
land and supplies the other half Avith most of 
its alimentary needs- Exports and imports aie 
not the gauges of national prosperity, afc in Britain ; 
the home maiket is the absorbing concern of the 
French farmer, as it has been hitheito of tlie French 
manufacturer ; luxuries — wines and pHmeurs, silks 
and automobiles — may be sent abroad, but the 
country uses itself the overAvhelming mass of Avhat 
it produces, normally being self-supplying to a 
surprising extent. 

The system of small holdings, so typical of 
France, encourages ‘ Jacques Boiihomme ’ to woik 
his hardest. Some 3 million people possess or 
cultivate tiny patches of ground or farms up to 25 
acres in extent. Many peasants do not OAvn the 
land they till, but are (tenant farmeis) or 
oMtayers (Avho surrender, in lieu of rent, a propoi- 
tion of the produce to the propiietor) ; and many 
aie day labourers. An official inquiry made in 1908 
shoAved that in most departments the number of 
small proprietors Avas increasing, and since the 
end of the European War numbers of mitayeis and 
fermiers have been able to purchase the farms they 
Avorked. The peasant may be conseiA^atiAe and 
primitive in many of his AA^ays, but by his patient 
toil and sheer attachment to the soil lie has made 
the rocky slopes of the Alps and Pyrenees, the 
SAvamiis and stony deserts of the plains, yield him 
a livelihood Avhere it seemed impossible for human 
beings to subsist. Since the Revolntion and the 
breaking up of big estates, private enterprise and 
state aid have collaborated to raise the value of 
land ; from an average of £8 per acre in 1789 it 
lose during the 19th century to £27. By chemical 
and natural manures arable land was improved and 
crops were dorr bled or trebled ; marshes Avere 
drained and made habitable, as in the Landes, 
the Camargue, the Sologne; territory was Avon 
back from encroaching sea and sand; dry stony 
wastes, as in the Crau, were warped* and irrigated 
into fruitfulness. Crises came and were oveiconie 
— phylloxera in the 80’s and the slump in Avine 
prices in the Midi at the beginning of the 20th 
century ; the competition of grain from North and 
South America, which led to the introduction in 
1892 of protective duties. The Great War, which 
called the labourer from the harvest-field to the 
battlefield, and fed the soil of France Avith hun- 
dreds of thousands of its devoted husbandmen, 
laid waste great areas of the richest agricultural 
country, maimed and mined thousands of peasants, 
and forced the republic to import huge quantities 
of grain, sugar, and other foodstuffs. 

The following table shows the distribution of 
French territory before and after the War : 

1911, 1920. 

Acres, Acres 

Agricultural and.Pastoral Land 98,200,000 99,000,000 

Forests 24,700,000 25,600,000 

Moor and Uncultivated 9,500,000 11,500,000 

Total area 13^,400,000 136,000,000 

The recovery of Alsace-Lorraine added 3,600,000 
acres^ to French territory and made available as 
fertiliser.«j great deposits of potash ; yet the arable 
land fell from over 59 million acres in 1’911 to 
under 56 millions in 1920, while 2 million acres 
were added to the uncultivated area. Even then 
the percentage of land under crops and pasturage 
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(72*8 of the entire country) is remarkably high. 
Over two-fifths of French soil is subject to the 
plougii ; forests cover nearly 19 percent., and moor 
and waste 8*5 of the whole territory. 

Crops. — Wheat is the chief grain crop. One- 
tenth of all France — a land of great white-biead 
eaters — is given over to wheat. Its ubiquity, 
however, keeps the average yield comparatively 
low— 19 bushels per acre, as against 30 to 35 in 
the United Kingdom. The north shows the best 
results. Oats, Tike wheat, are grown everywhere. 
Rye has greatly dwindled since 1840, but persists 
in the Massif Central and Brittany. The area and 
produce of the chief crops in 1920 are shown below : 


Acres. Metric Toes. 

Wheat 12,582,000 6,448,000 

Oats 8,474,000 4,230,000 

Bye 2,146,000 876,000 

Barley 1,640,000 836,000 

Maize 847,000 387,000 

Buckwheat 870,000 370,000 

Potatoes 3,560;000 1,164,000 


Beet-root for sugar and distillation covered 600,000 
acres before 1914, but two -thirds of the sugar 
factories in the north were destroyed in the War, 
and in 1920 the acreage was only 300,000, and the 
yield under 3 million metric tons. Flax, which 
elaimed 247,000 acres in 1850, dropped to 70,000 in 
sixty years. Hemp ( in Maine, Anjou, and Brit- 
tany ) IS also disappearing. Hops are grown for beer 
in the Nord, Cdte-d’Or, and Alsace. In certain 
departments (Dordogne, Lot-et-Garonne, Gironde 
especially) tobacco, a state monopoly, is authorised 
(25,000 metric tons before the War). Market- 
gardening is carried to a fine art, particularly 
around Paris, in the Midi, Brittany, Anjou, and 
Picardy. Fruit-growing is widespread, and varies 
with; the climate ; apples, pears, and cherries in 
Normandy and Brittany; peaches, apricots, figs, 
oranges, lemons, almonds, olives in the south; 
plums in the Vosges ; prunes in Lot-et-Garonne. 
The central plateau has chestnuts ; Dordogne pro- 
duces walnuts also ; P^rigord is famed for truffles ; 
Nice and Grasse for flowers. 

Viticulture ranks next to wheat-gi'owing in im- 
portance, France being the chief wine -producing 
country in the world. >The viticulturists number 
over 1,500,000 ; their vineyards extend to nearly 
4 million acres ; and the yield in 1920 exceeded 
1300 million gallons of wine. The Midi — H6raulfc, 
Aude,^ Gard, &c. — accounted for nearly half the 
quantity [vin ordinaire). Bordeaux, Burgundy, 
Champagne provide vins de choim. Only the north- 
western strip (part of Brittany, Normandy, Picardy, 
Artois, Flanders) grows no vines. The industry, 
which is of ancient date, established a record in 
1875 with 6,300,000 acres of vines and over 1800 
million gallons of wine. Phylloxera and other 
diseases reduced production in the next decade to 
a quarter of that total. Replauting with American 
phylloxera-resisting stocks saved the industry ; the 
average yield was improved, and gradually produc- 
tion approached former figures. Whereas m 1873 
fully 88 million gallons of wine were exported, and 
under 14^ millions imported, in 1920 exports totalled 
28 million gallons (worth over 500 million francs), 
and imports 117 million gallons (valued at under 
600 million francs). France imports cheap wine 
from Algeria, Spain, and Italy, and exports choice 
wines. Brandy is distilled from wine in many 
districts — 5 million gallons in 1920; the Cognac 
(q.v,) of the Charentes is world-famed ; Armagnac 
eau-de-vie, produced in Gers and round about, is 
not so strong. American prohibition, collapse of 
the German, Russian, and other markets, and high 
British excise duties told on the wine-grower after 
the War. See Vine, Wine, Brandy. 

Cider (q.v.) and perry take the place of wine in 
Normandy, Brittany, and Maine. In good yeai-s. 


like 1913 and 1915, from 600 to 700 million gallons 
have been produced in France, the north-west 
contributing over two-thirds. 

Livestock. — The numbeis of farm animals before 
and after the European War were : 


191J. 1920 

Horses 3,231,000 2,635,000 

Mules 193,000 181,000 

Asses 360,000 298,000 

Cattle 14,807,000 13,217,000 

Sheep 16,213,000 9,406,000 

Pigs 7,048 000 4,942,000 

Goats 1,458,000 1,341000 


Thus, despite the addition of Alsace-Loriaine, the 
totals two years after the armistice were in every 
case still well below the figures for 1913, when the 
pastoral industiies were flourishing and Fiance 
was exporting horses, cattle, and pigs. Horses 
are reared especially in the west, among the best- 
known breeds being the Perclieron — sturdy, but far 
from slow; the heavy draught Boulonnais, the 
cross-bred Anglo-Norman, and the little Tarbes 
steed with Arab blood. Poitou is noted foi donkeys 
and mules. Cattle find good pasturage throughout 
the north-west, in the Auvergne plateau, Burgundy, 
Jura, among other parts. The chief race is the 
Norman, both its milk and its meat being excellent. 
Among draught oxen the white Charolais is in higli 
repute. The dairy industry is most developed in 
Normandy, Brittany, and the norch. Cheese, a 
8t7ie qua non in France, is of infinite variety. 
Camembert (Normandy), Giuyk*e (Jura), and 
delicate Brie are made from cow’s milk ; Roquefort 
from ewe’s milk (west of the C6vennes and from 
Corsica). See Cheese. Unlike cattle, sheep fell 
in numbers during last century, foreign competition 
being too strong. The flocks in 1840 were almost 
double the 1913 total. The best mutton— saU 
—comes from the coast of Brittany and Poitou. 
The largest flocks are in the centre, south, and 
^west, where the pasturage is inadequate for bigger 
stock, and the climate not too cold and damp — 
C4vennes, Corsica, Basses -Pyrenees, Aveyron, 
Bouches-du-Rh6ne, Berry, and Champagne. 

Forests, — Foiests and woods extended over 
10,328,000 hectares in 1920 (about a third belonging 
to the state or local authorities), Alsace-Loiraine 
having added 440,000 hectares. The public forests 
are subject to a provident regime ; but leckless cut- 
ting, disastrous fires, and the wholesale destruction 
and demands of war have made great gajis in many 
forested regions, and 550,000 hectares were rendered 
unproductive for yeai*s. The greatest forests are 
in the departments of Landes (516,000 hectares) 
and Gironde (462,000 hectares), where a wilderness 
of sand and stagnant pools has been transfoimed 
by drainage and pine plantations. The Ardennes, 
Argonne, and Vosges forests were in the war zone. 
Round Paris are the fine forests of Fontainebleau, 
Rambouillet, Orleans, &c. Many slopes of the 
Alps, Jura, and Pyrenees are pine-clad, and there 
are large forest areas between Toulon and Cannes 
(Monts des Maures and Esterel), in the Morvan 
(Cdte-d’Or, Nibvre, &c.), and Dordogne (chestnuts). 
Mulberries are grown in the lower Rlione valley, 
where some 60,000 sericiculturists (90,000 in 1913 ) 
rear silkworms, producing 2000 to 3000 metric tons 
of cocoons. See Forestry. 

Mining. — Before the War of 1914-18 France was 
relatively poor in minerals. Two -thirds of the 
country’s coal and nine-tenths of its iron wei'e pro- 
duced m the area overrun by the Germans, and the 
invaders temporarily or permanently put out of 
service many mines and works. . In the centre and 
other regions the metallurgical indus^ was, how- 
ever, greatly stimulated ; the restoration of Alsace- 
Lorraine made France the leading iron-producing 
country in Europe ; and fuel difficulties were met 
% the exploitation of the Saax coal-mines (see 
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Saae), and by the rapid development of hydro- 
electric power. The production of coal in 1913 was 
40 million metric tons, and the consumption over 
60 million. The Nord and Pas-de-Calais mines con- 
tributed two-thirds of the production. Other coal- 
Ifelds are, in the Loire (St fitienne), Sa6ne-et-Loire 
,Blanzy), Gard (Alais), Tarn, and Aveyron de- 
partments ;^in Bouclies-du-Rh6ne lignite is worked. 
Between 1873 and 1913 the production of iron ore 
was raised from 3 to 22 million tons, all but 2 
millions from Meurthe-et-Moselle ( Briey, Longwy, 
Nancy). The rest of Lorraine, lost to Fiance in 
1871-1918, gave in 1913 over 21 million tons, so that 
its recovery instantly doubled the iron resources 
of the republic, and opened up ^reat possibilities 
for the metallurgical industry ( given an adequate 
supply of fuel). Lorraine ore yields 33 to 40 per 
cent, of iron ; rich deposits, exploited since 1900 
in Normandy, Biittany, and Anjou, yield 40 to 60 
per cent. ; and ‘ pure ’ mineral has long been worked 
in the Pyrenees. 

There are valuable antimony mines in Vendee, 
and aluminium is extracted from the bauxite plenti- 
ful in Provence. Small quantities of gold, silver, 
zinc, lead, copper, manganese, and wolfram are 
obtained. France is rich in building mateiials 
(stone, gravel, slate, cement), witness her cities 
and roads. Asphalt, bituminous schists, petrol 
(Alsace), graphite (Hautes-Alpes), and kaolin are 
also worked. Rock-salt is exploited in Lorraine 
and elsewhere, and sea-salb in the marshes of the 
Midi. The unrivalled potash beds (discovered in 
1904) in Alsace are invaluable alike to the chemical 
and agricultural industries. Mineral springs of 
gredt variety and fame abound — at Aix-les-Bains, 
Vichy, Vivian and other resorts. 

Maymfactures , — Industrial development was later 
and slower in asserting itself than in England, 
handicaps being shortage of labour and fuel, dear- 
ness of machinerv and transport. The War of 1914- 
*18, which played havoc with France’s main indus- 
trial areas, the north and north-east, led to the 
establishment of new industries (chemical, for in- 
stance), and the extension of old ones (especially 
metallurgy), the expansion of other industrial 
centres in the heart of the country, and the ex- 
ploitation of vast resources of neglected water- 
power; and it gave valuable lessons in mass 
production and combination* French manufac- 
tures, as a rule, have been noted abroad for their 
artistic taste, novelty, and skilled workmanship, 
their quality rather than their quantity. The 
chief industry in France is the manufacture of 
textiles — silks, cotton, wool, linen — which before the 
War gave employment to about a million workers. 
Lyons (q.v.) is the centie of the silk industry, hut 
hand-looms in the city itself have given way to 
power-looms in factories scattered over the Rhdne, 
Isfere, and adjoining departments. St ^Itienne 
specialises in silk ribbon. Artificial silk is made 
at Besangon and elsewhere. In 1913, an excep- 
tionally good year, France imported 7i million kilos 
of raw silk (from Japan, China, Italy, &c.), and 
herself produced half a million ; she exported silk 
and silk thread to the value of over £25,000,000 
(Britain taking more than a third), and kept 
£10,000,000 worth for the home market. See Silk. 

Before the War France imported 330,000 metric 
tons of raw cotton, and, with over 7^ million 
spindles and 167,000 hands, exported 64,000 tons 
of cotton material and thread. Most of the cotton 
spinning and waving towns (Lille, Amiens, Ron- 
baix, St Quentin, among others) were in the in- 
vaded area, and the industry suffered according^ly. 
The restoration of Alsace made the Vosges region 
ttie principal centre, others being Rouen and 
Boanua See Cotton. 

The fiourisliing Wool industry quartered in the 


north (Roubaix, Tourcoing, Fourmies, Ave&nes, 
Cambrai, Reims, &c.) was almost wiped out duiing 
hostilities. In 1913, over 268,000 metric tons of wo(S 
were imported from Australia, Argentine, and other 
countries, and added to 35,000 tons of French wool ; 
and 38,000 tons of woollen manufactures were ex- 
ported. The destruction and stripping of the wool 
factories in the north gave an impetus to those in 
Normandy (Elbeuf, Louviers), Languedoc (Maza- 
met, Castres), Vienne, and round Lyons. Alsace 
added half a million spindles to the three millions 
already engaged in wool-spinning. See Wool. 

Linen was made at Lille, Cambrai, Armentibres, 
and other parts of the^ invaded area, mostly from 
Russian flax, and the industry was therefore very 
severely hit by the War, the more so as over 
half the home-grown flax came from the Lys re- 
gion. Spindles, which numbered 570,000 in 1913, 
were reduced to one-tenth of that number by 1918. 
Other industries of the kind are hemp (rope- walks 
at Angers), jute (Dunkirk), and lace (Caudry, 
Calais, Le Puy, Luxeuil, Alencon, &c.). 

Notwithstanding the destruction of furnaces in 
the devastated north and north-east, France after 
the War had over 100,000 men employed in iron 
and steel foundries, and the annual output of cast- 
iron and steel by 1920-21 was two-thirds of the 
1913 totals of 5,207,000 and 4,687,000 metric tons 
respectively. The foundries are mostly situated 
beside the Lorraine iron mines, and where coal 
or water-power is available — in the Nord, St 
Btienne (Loire), and Le Creusot (Sa6ne-et-Loiie), 
Dauphine, and Savoy. Alpine streams are also 
harnessed for the extraction of aluminium, of 
which France is one of the leading producers. 
The electrical industry (dynamos, electric fittinss^ 
telephones, &c,) has advanced rapidly during the 
present century. Subsidiary industries of ever- 
growing importance are the manufacture of auto- 
mobiles (over 500 factories, 100,000 hands, and 
60,000 cars in 1913), and aeioplane-building. 

The chemical industry in all its branches— from 
picric acid to perfumery — ^was suddenly stimulated 
when the War cut off (German supplies and created 
an unprecedented demand for explosives, &c. This 
industry has greatly profited by the development 
of hydro-electric power in the Alps, Pyrenees, and 
Rhone valley. Lyons (artificial dyes) and Mar- 
seilles (sulphur, soap) are among the chemical 
centres. Alimentary industries — besides those 
already mentioned under agriculture — include mac- 
aroni and faiiiia^ceous pastes, biscuits, chocolate,, 
coffee, confectionery, olive oil, and liqueurs. 
Among a host of secondary manufactuies ma^y* 
be mentioned clothing and underclothing (Paris 
fashions), furs, gloves (Grenoble); paper, rubber, 
glass, porcelain ( Limoges, Sfevres ), clocks, jewellery,, 
carets, fans, feathers, and articles de Paris. 

Fisheries . — Both the deep sea and coast fisheries 
are valuable, the principal catches being cod (New- 
foundland and Iceland), herring and mackerel ( North 
Sea and coast), sardines and tunny (coast). In 
1913 there were 28,000 fishing-boats and 160,000 
fishermen; the War halved these figures, but re- 
coveiy was rapid after 1918, sails giving way to 
steam and motors. The chief fishery port is 
Boulogne; others are St Malo (for Newfoundland), 
La Rochelle, F6camp (cod and heiiing), Arcachon 
(oysters), Douanienez and adjacent Breton coast 
towns ( sardines ). See Fisheeies. 

Merchant Shipping . — Thanks to new construc- 
tion, purchases, and taking over of ex-enemy ships, 
the mercantile marine quickly made good war 
losses of over a million tons and, with a gross ton- 
nage of 3,300,000 tons in 1922 (as compared with 
under 2,000,000 in 1914), ranked next to Britain in 
European steam shipping. ( The tonnage of sailing 
ships washover 500,000.) This still left room for 
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great expansion, as over 70 per cent, of the 35^ 
million tons entered and of the 26| millions cleared 
at French ports in 1922 was under the British or 
other foreign flag. The lack of bulky exports for 
outward cargo has long hampeied French snippiim. 
The leading commercial ports are Marseilles, Le 
Havre, Bouen, and Bordeaux; Cherbourg and 
Boulogne are the outstanding passenger ports. 

Foreign Trade, — France’s com/merce exUrieur is, 
according to British standards, small, considering 
her internal trade, wealth, and population. Be- 
tween 1870 and 1900 it stagnated, imports (for 
home consumption) totalling from £150,000,000 to 
£200,000,000 per annum, and exports (of home 
origin) seldom reaching the former figure. A high 
protective tariff was introduced in 1892. The 20th 
century witnessed a marked improvement, and by 
1913 imports reached 336 millions, exports 275 
millions sterling. The War naturally inflated im- 
ports and restricted exports. In 1915-20 imports 
averaged 28 milliards (i.e. 28,000 millions) of francs, 
and exports only 10 milliards. By 1921, however, 
allowance being made for depreciation of the franc, 
the values of French imports (23^ milliards ) and 
exports (21^ milliards) were approaching the 1913 
standard. In 1913 the tonnage of imports was 44 
million metric tons, of exports 22 millions ; in 1921 
the corresponding figures were 38 millions and 16 
millions. The chief exports are mostly manufac- 
tured articles — silks, cottons, woollens, clothing, 
automobiles, chemicals, and wines. Imports are 
inainly raw materials and foodstuffs — ^wool, cotton, 
silk, coal, oil seeds, skins, timber, petroleum, rubber, 
copper, machinery, cereals, wines, and coffee. Britain, 
U.S.A., Belgium, Germany, and Switzerland are, 
with the French colonies, France’s principal cus- 
tomers and sources of supply. The United Kingdom 
has long been the foremost participator in French 
foreign trade, inter alia selling coal, machinery, 
met^s, woollens, cotton yarn, and buying silk, 
gloves and clothing, woollen goods, wine, motor- 
cars. Our exports to and imports from France in 
1922 both totalled about 48^ millions sterling. 

Commumcations . — French highways are particu- 
larly good, road material being plentiful and 
geographical conditions favourame. MotUes na- 
tionales of remarkable straightness (over 24,000 
miles in length ) link Paris, the chief centres, and 
the frontiers. The state maintains them. About 
337,000 miles of district roads are controlled by 
local authorities. Apart from the state railway 
(including the old Quest line), the railways are 
privately owned; the great companies, whose con- 
cessions expire in 1950-60, are the Paiis-Lyon- 
Mediterrannee or P.L.M. (the biggest), Orleans, 
Est, Nord (the richest), Midi, and Alsace-Lorraine; 
these seven systems total over 25,000 miles. About 
7000 miles of inland waterways are utilised; the 
navigable rivers — Seine, Loire, Sadne, Rhone, 
Rhine, &c. — are joined by canals, as are the Medi- 
terranean and Atlantic; the canal system of the 
north and north-east is the most highly developed. 
Air lines connect Paris with London and other 
capitals, and France with Algeria.— See Rail- 
ways, Canals. 

Government and Administration, — Since the 
overthrow of Napoleon III. on 4th September 1870 
France has been under a republican form of 
government, sanctioned in February 1875 by a 
constitutional law, which has undergone since but 
slight modifications. The present constitution 
remains a mixture of monarchical and republican 
institutions, and it has steadily maintained its 
strong and long-established centralisation. 

The Revolution abolished the thirty-three gou- 
vernements which corresponded in the main with 
the old provinces of France, and substituted there- 
for divisions known as dtpartemsnts. These take 


their names generally from some local river or 
mountain range, their boundaries being laigely 
artificial; more uniform and manageable in size, 
and making for national unification, they have yet 
failed to obliterate provincial traditions. There are 
89 such departments (86 in 1871-1918) besides the 
Territory of Belfort; they are subdivided (1921) 
into Z^o\arrondisse7nents, 3019 cantons^ and 37,963 
communes. Over each department the president 
appoints a prtfet, over each arrondissement a so^iS’ 
prtfet. The prefects are powerful political agents 
and administrative officers. They repiesent the 
government generally within their departments, 
see to the execution of laws and deciees, exercise 
surveillance over local authorities and public ser- 
vants, appoint teachers and many minor function- 
aries, through their suboidinates influence the 
elections, and in many capacities serve the cential 
power which nominates — and may at pleasure 
cashier— them. Each department has (besides a 
consultative nominated conseil de prefecture) a 
general council {conseil gtniral)^ a deliberative 
body, with at least one member per canton, elected 
for six years. The general council votes the local 
budget, levies departmental taxes, and has charge 
of local roads, public buildings, health and chaiit- 
able institutions. Conseils (Tarrondisseynent are 
likewise elected by manhood suffrage, but are of little 
importance. The cantons have no councils of their 
own, and are merely territorial subdivisions for elec- 
toral, judicial, military, and other administrative 
purposes. The communes (or parishes ) range in size 
from a score of acres to over 300,000 (Arles), in 
population from 30 to nearly 3,000,000 (Paris); 
more than half have less than 500 inhabitants. 
Each elects a conseil municipal, which chooses a 
mayor; he is the mouthpiece of the commune, and 
also the local agent of the state, which can suspend 
or dismiss him. Decentralisation is more restricted 
in the largest cities. Thus Paris has no elected 
mayor ; each of its 20 arrondissements has a govern- 
ment nominee as mayor; police matters are under 
control of a Pr6fet de Police; other municipal 
matters are subject to the Pr6fet de la Seine — 
which department extends beyond the city. Both 
prefects are appointed by government. 

Parliament consists of a Chamber of Deputies and 
a Senate. These unite in Congrhs every seven years 
to elect a President of the Republic, whose powers 
are very wide. As head of the executive he signs 
treaties, declai-es war, promulgates laws passed by 
both houses, appoints functionaries and, with the 
Senate’s consent, can dissolve the Chamber. He 
chooses the President du Conseil or Premier, who, 
with his ministry, is responsible before parliament. 
The Chamber of Deputies meets in the Palais 
Bourbon, and consists of 684 » members (including 6 
for Algeria and 10 for the colonies). Aged 25 or 
over, these are elected for four years by manhood 
suffrage, in the proportion of one deputy per 75,000 
inhabitants. Every male citizen of 21 or more has 
a vote, unless serving in the army. A law of 1919 
combined proportional representation with relics of 
the old majority system. The constituencies are the 
departments (the Seine and a few others are sub- 
divided), the old single-member constituencies — 
the arrondissements— having been abandoned, the 
scrutin de liste reintroduced, and the necessity of 
second ballots minimised. Deputies and senators 
are paid— 15,000 fr, annually, plus 1000 ft*, per 
mmsem added in 1920. The Senate (which sits in 
the Palais dn Luxembourg) under the (^institution 
of 1875 contained 300 members, of whom 75 were 
nominated for life. The last of these life senators 
died in 1918. A law of 1884 substituted an elected 
senator for each life senator deceased. The restora- 
tion of Alsace-Lorraine added 14 new senators. 
Three senators represent Algeria and 4 the colonies. 
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Senatoi«i must be at least 40 years of age, and aie 
elected for nine years, one-third of the house retiring 
every three years. They aie elected by indirect 
* universal ’ suffrage, the college of electors con- 
sisting in each constituency (department) of the 
deputies, members of the general council and 
eonseils d’arrondissement, and delegates from the 
municipal councils of the depaitment. 

Justice. — The judicial organisation maintains 
many traces of its ancient character, and remains 
a powerful instrument in the hands of the govern- 
ment in political matters. In each canton a justice 
of the peace depaix) decides small civil cases, 
and, in the tribunal de simple police^ petty offences 
or ‘ contraventions. ’ More important civil cases go 
l)efore the tribunal de premiere instance (3 judges) 
for the department, wTxich, sitting as the tribuncd 
correctionnely also punishes more serious infractions 
of the law (G?d?4^s). Cases of crime proper are tried 
b^ a cour d^ assises (3 judges and a jury of 12 
citizens) in the capital of the department. There 
are 26 appeal courts in Paris and the provinces. 
In the larger centres commercial disputes are 
settled by a tribunal de commerce; labour disputes 
are referred to eonseils de prud^hommes^ on which 
employers and workmen are represented. The 
Court of Cassation (q.v.) in Paris, on appeal, can 
quash the judgments of the civil and criminal 
courts. The Conseil d'Mat^ a consultative body 
of life-members who give the government advice 
on questions of legislation and administration, is 
also the supreme tribunal for administrative suits, 
and judges cases between private citizens and the 
state. The Senate sits as a High Court of Justice 
to try a president or a minister impeached by the 
Chamber of Deputies (e-g. M. Malvy in 1918) or any 
one charged with an attempt against the security 
of the state {e.g. Boulanger, D^roulhde, Caillaux). 
A distinctive feature of the procedure in criminal 
cases is the secret and sometimes protracted pre- 
liminary investigation by an examining magistrate 
(Juge dinstruction)^ who dismisses the case or sends 
it to the competent court, where the procureur 
prosecutes for the state. Besides the departmental 
prisons there are nine central maisons de force for 
prisoners serving over a year, a convict depot at St 
Martin de Re, and penal stations in New Caledonia 
(where deportation ceased in 1896) and French 
Guiana, for for 9 ata condemned to hard labour or 
solitary confinement. For French Law, see Code. 

Religion. — Save 1,000,000 Protestants and 100,000 
Jews, the French are (in practice or in name) 
Roman Catholics. The Concordat of 1801, whereby 
Napoleon fixed the relations between France, the 
Galilean Church, and the Papal See, was ended in 
1903. A law of 1905 separated church and state, 
which tiU then had supported financially, in pro- 
portion to their numbers, the Roman Catholic, 
Protestant, Jewish, and (in North Africa) Muslim 
faiths. The republic ceased to pay salaries to 
priests and pastors (except army padres) and 
to recognise or subsidise any form of worship. 
Churches and religious brotherhoods and sister- 
hoods were called on to form themselves into 
associations cfidtuelles (subject to the common law 
regulating all kinds of associations) in order to 
retain ecclesiastical pr^erty. The Roman Catholic 
Church refused, Pius X condemning such associa- 
tions^ (in 1924 Pius XI. withdrew the papal pro- 
hibition) ; the Protestant and Jewish Cnurches 
complied. ^ Many religions orders had already, by 
tlie Associations Law of 1901, been dissolved or 
exiled, failing state authorisation. Public worship, 
however, was not interfered with ; the same cur4s 
officiate as before in the parish churches. There 
are some 31,500 evrts^ assisted by 9000 vicaires ; 8 
cardinals^ 17 archbishops, and 70 bishops* Lyons 
is the metropolis of Catholic France, its archbishop 


being ‘Primate of the Gauls.’ The ProtesUuts 
belong mostly to Calvinistic or Reformed Churches, 
especially in the Cdvennes and between Nantes 
and Bordeaux, those in Alsace, Doubs, and Haute- 
SaOne being Lutherans. 

Education, — The present system is the outcome 
of a long struggle between the state and the church 
for the right of using education as a means for 
promoting each its own ends. The National Con- 
vention in 1794-95 drew up a scheme of public 
education under state control, to the exclusion of 
the clergy, hut it was never carried out, and under 
Napoleon education was subjected to the com- 
bined influence of church and state. In 1833 the 
church secured certain privileges, which w^ere ex- 
tended by the republican governments of 1860 and 
1875 ; thus it had primary and secondaiy schools 
of its own, and could confer university degrees. 
In 1881-82 primary education was made free and 
compulsory for children of 6 to 13, and in 1886 it 
was laicised. Church privileges weie abolished, 
and in 1901 convent schools were suppiessed. 

The Minister of Public Instruction is aided by a 
Conseil Siip^rieur. The whole state-aided teaching 
organisation — primary, secondary, and higher oi 
uni versity— forms the ‘ U niversity of Fi ance. ' The 
countiy IS divided into 16 educational districts 
called academies — viz. Paris, Aix, Besangon, Bor- 
deaux, Caen, Clermont, Dijon, Grenoble (incor- 
porating Chambery since 1920), Lille, Lyons, 
Montpdlier, Nancy, Poitiers, Rennes, Toulouse, 
Strasbourg. Each a^dimie is administered by a 
rector, assisted by inspectors ( one for each dtparte- 
ment) and an academic council, on which teachers, 
professors, general and municipal councils are re- 
presented. Eveiy commune has at least one ele- 
mentary primary school. Higher primary schools 
provide a further three years’ course. For infants 
(up to 6) there are tcoles mafernelles. Secondary 
education is given in state lycies, in communal col- 
leges, and in private establishments ; enseignemeut 
sup^meur in universities and special colleges, many 
of which are of high reputation — the College de 
France, Museuin of Natural History, Ecole des 
Hautes fitiides, Ecole des Chartes, Ecole Normals 
Supdrieure, ilcole Polytechnique and St Cyr 
(military), Institut Pasteur, Beaux Arts, &c. in 
1920 there were 4,690,000 pupils enrolled in ele- 
mentary schools (19 per cent, in private schools) 
and 264,000 in tcoles mafernelles. Public secondary 
schools had 105,000 boys (at 120 lyctes and 234 
colUges) and 42,000 girls (64 lycees, S3 colUges). 
There are besides many private schools, some taking 
the place of suppressed clerical institutions. In 1919 
only 2 per cent, of conscripts were illiterate. The 
16 universities vary greatly in size and in number 
of faculties, among the most important being Paris ; 
Lyons and Bordeaux (especially medicine); Gre- 
noble and Toulouse (science) ; Montpellier, Stras- 
bourg, and Nancy. There were 50,000 students in 
1921, Paris alone having 21,000. The clergy have 
their own ‘free faculties,’ but these cannot confer 
degrees. See also TJntvbesity and Academy. 

Army.—Tlh^ army is recruited by compulsory 
military seiwice. The law of 1872 imposed 5 years 
with the colours ; this was altered to 3 in 1889, 
2 in 1905, 3 again in 1913, and 1^ in 1923. All 
Frenchmen become liable to serve at 20, and remain 
so for 28 years, active service being followed 
by 2 years’ disponibiliti, 16i years in the first 
reserve and 8 in the second. In 1913 674,000 
officers and men were serving; in August 1914 
3,781,000 were mobilised ; by 1917 over 3 millions 
were on the western and Macedonian fronts, niil- 
lions elsewhere in France or North Africa, besides 
IJ million conscripts at munitions, railways, land 
I work, &c. Nearly 10,000,000 men were mobilised 
in 1914-18 and 1,400,000 killed. After the War the 



FRANCE 


809 


Fiench army was the most ]>oweiful in the world. 
The peace establishment of the active metropolitan 
army was 335,000 in 1922, exclusive of 160,000 in the 
armies of occupation. The Colonial army and Noith 
African troops added other 250,000, including 50, 000 
whites ( Foreign Legion, Zouaves, &c. ). The native 
troops (Algerians, Moroccans, Senegalese, &c.) 
have been greatly increased since 1914. The 
infantry rifle is the Lebel ; the favourite field-gun 
is the quick-firing ‘75’ (3-inch bore). Uniforms 
are horizon blue, except for Chasseurs (dark blue) 
and Colonial troops (khaki). The Gendaimerie is 
a military police force ; the Garde Republicaine a 
similar body in Paris. See Army. 

Navy . — the French navy, second only to the 
British in the 19th century, was outstripped in 
the 20th by America, Germany, and Japan, and 
by the Treaty of Washington (1922) was put on 
an equal footing with Italy in tonnage of capital 
ships, its replacement tonnage being fixed at 
175,000 tons. France had then 10 battleships 
<7 of them Dreadnoughts). After the War the 
fleet was strongly reinforced by light vessels for 
<lefence purposes. (See Navy.) The navy is re- 
cruited partly by voluntary enlistment, partly by 
conscription. The coasts are divided into five 
maritime arrondissements, under maritwies, 

with headquarters at the chief naval ports, viz. 
Brest, Cherbourg, Toulon, Lorient, Rochefort. 

Finances. — The Constituante in 1790 abolished 
the old one-sided oppressive taxation and levied 
various contributions, relying disproportionately 
on indirect taxation for revenue purposes. This 
regime held till the European War, on the eve of 
which an income-tax act was passed (July 1914). 
Before then the direct contributions were on (1) 
land (built and unbuilt) ; (2) personal property 
(based on rent) ; (3) doors and windows ; and (4) 
jKttentes or trade licences — the state taking about 
half the proceeds and the departments and com- 
munes the rest. The last three were abolished, so 
far as the state was concerned, in 1917, when the 
income-tax was extended. Commercial and indus- 
trial profits are now taxed, as also turnover. 
Indirect taxation includes registration, stamp, 
customs and excise duties. A municipal indirect 
tax, the Octroi (q.v.) also brings in large sums. 
Other rich sources of revenue are state monopolies 
(tobacco, matches, gunpowder), posts and tele- 
raphs, and state domains (forests, &c.). In 1913 
irect taxation accounted for 11 per cent, of the 
5100 million francs collected (expenditure being 
8000 millions) ; in 1919 it contributed 2253 million 
fiancs — about 20 per cent, of the total receipts. 
The 1923 budget calculated revenue at 19,285 
million francs, and expenditure nearly 4000 millions 
more. 

The French national debt rose from £51,000,000 in 
1815 to £498,000,000 in 1870, when war expenses 
and indemnity added 40 millions sterling. In July 
1914 it was 34,188 million francs ; by the end of 
hostilities (January 1919) it was 151,100 millions; 
and by 1922, thanks to reparations of the devastated 
areas, &c., 317,000 million francs (£12,679,000,000 
at par of exchange, or over £323 per head of the 
population). Of this total, foreign debt (nil in 
July 1914) represented 75,000 million francs. 

For further information see (in addition to the modem 
histories mentioned on a later papre) geographical works by 
E. and O. Keclus, Vidal de la Blache, Ardouln-Dumazet 
and Joanne ; Fallex and Mairey, La France et ses Colonies 
( 1922) ; XIn 'Demi-fii^de de GiviUsaMon Frangaiee (1916) 
by various hands ; E. SaiUens, Facts cibout France ( 1918 ) ; 
Poinoar^, How France is Governed (1915), and J. Bar- 
thelemy, Le GcnivemeTnent de la France (1919); the 
AnvMO/iTe Statistict^ and the Annuadre GiniraZ de la 
France et de VEtrcmger ; hooks on the Colonies by H. 
Lorin, P. Gafferel. and M. Petit, and TJAnmmire 
ColonidL; Bodley^s France, and volumes by Miss Betham 


Edwards and A. J. C. Hare. See also Europe (for 
geology); Beittant, Normandy, and other provinces; 
Paris, Lyons, Marseilles ; Seine, Rhone, Loire ; 
Alps, Pyrenees ; and for French money, weights and 
measures, Frano, Metre, Litre, Gramme, Decimal 
System. 

History. — At the dawn of history what is now 
France was occupied by a multiplicity of tribes, 
belonging to several difteient races ; but the Celtic 
Gauls were the dominant people, and held the 
greater part of the countiy. Tlie Ligurians occu- 
pied the Mediterranean shores; the Iberians or 
Basques held the south-west; and in the noith-east 
were the Bellas, Germanic immigiauts who had 
adopted a Celtic tongue, or Celts who liad been in 
some respects Germanised or mixed with Germans. 
The Gauls weie sufficiently energetic to have con- 
queied North Italy and terrorised Borne from the 
6th centuiy B.c. to the middle of the 3d century 
B.C., and even pushed victorious armies into Tin ace 
and Galatia. But the Romans coiiqueied the Cis- 
alpine Gauls about 225 B.C., and by 150 had con- 
quered the south of Transalpine Gaul (Provence) ; 
in 58-50 B.O. Julius Caesar conqueied the sixty - 
four different states in Gaul, and fiom that time 
the Gauls rapidly adopted the Roman polity, the 
Latin speech, and Roman manners. Greek civilisa- 
tion had ere this gained a footing at Mas&ilia 
(Mai^^eilles), but history for France, as for Great 
I Britain and Spain, began with the Roman Coiiqnest. 

• Protected a^mst Teutonic invasion by military 
posts on the Rhine, subjected for the fiist time to 
legislation and administration, the Gallic tribes, 
who had risen before their conquest to the height 
of civilisation attainable by them -without foieign 
aid, turned to peaceful pursuits, such as agriculture 
and commerce, and built for their governors amphi- 
theatres, public baths, aqueducts, military roads. 
Lugdunum ( Lyons ) became a Transalpine Rome. 
In the 2d century A.J). Gaul was the most popu- 
lous, in the 4th it was one of the most civilised 
Roman provinces. Its schools were so famous that 
Roman-hoin students went to learn there the ait of 
eloquence. Its nobles and cultured classes supplied 
the empire with more than one general and vdth 
more than one poet or prose-writer. It became the 
home of an enlightened Christianity, but did not 
escape the rebellions of slaves and land-labourers 
which bioke out now and then in the empire, and 
bore witness to aristocratic and ecclesiastic oppres- 
sion. Thus, by the engrafting of Roman civilisation 
upon the old Celtic stock, there grew between the 
Alp s, the Mediterranean, the Pyrenees, the Atlantic, 
and the Rhine a Gallo-Roman state, -with a culture 
free from the Hellenistic stamp peculiar to the 
eastern provinces of the empire, and more akin in 
many respects to our modem circumstances than 
to those of the ancient world. Indeed, Gaul 
was fast being elaborated into a pure neo-Latin 
nationality, when, from the year 395 onward, 
the Teutonic tribes, pent up to the east of the 
Rhine, and pressed from behind by Slavonic hordes, 
burst upon the scene and acted as a dissolvent 
upon Roman civilisation. Beaten in Tuscany in 
I 406, bands of Vandals, Bui'gundians, Suevi, and Ale- 
rnn-Tmi, falling back upon Gaul left bare of troops, 
destroyed the forts on the Rhine and in the intenor 
of the country. After long wanderings the Bur- 
gundians settled in the fruifltul plains of the Rhone 
valley, and founded the kingdom of Burgundy from 
the Mediterranean border to the Vosges. A few 
years later the Goths, also retreating from Itady, 
occupied both sides of the Pyrenees, founding the 
kingdom of the Visigoths, from the G^nne in the 
norm to the Ebro in the south, with its capital^ at 
Toulouse. In 461 a Roman general of barbarian 
birth, Aetius (q.v.), fighting at the h^of m army 
in which Romans, Burgun4ians, and Visigoths stood 
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side by side, defeated in the Catalaunian fields (q.v.). Louis (1108-37) regulated the feudal 
(Ch^lons-sur-Marne) the hordes of Attila. This system, abolished serfdom on his own estates, 
was Rome’s last deed of war in Gaul. secured corporate rights to the cities under his 

The staff of military supremacy fell from the jurisdiction, while a new element in the state was 
hands of the Romans into those of the Franks, generated by the foundation of a free burgher 
These were a confederacy of the Germanic tribes class. At this juncture the policy of the Plan- 
between the Rhine and the Harz Mountains, whom tagenets forced England into hostility with France, 
the Romans had attacked in vain, and to whose Henry of Anjou, already Duke of Normandy, suze- 
persistent invasions they had to sacrifice Belgium, rain lord of Brittany, Count of Maine and Touraine, 
Once in possession of the banks of the Meuse and of had married Eleanor of Aquitaine, who brought 
the Sambre, they advanced under their king Clovis him the provinces of Guienne, Poitou, and Gas- 
(481-511) towards the Seine and the Loire, and cony; and when in 1124 he became king of England 
made at first Soissons and then Paris their capital, as Henry II. (q.v.), his prestige outshone utterly 
Clovis became a Christian. Carving out for himself the French court. The kings of England laid 
a realm abutting to the south upon the Visigoths, claim to the crown of France ; the French kings 
and to the east and south-east upon the Burgun- demanded obedience from their too powerful 
dians, he laid, from the Rhone and Garonne to vassals. Hence an enmity so persistent, and fed 
Brittany, foundations for the future kingdom of subsequently from so many sources, that the 
France. Clovis, through his zeal in the interests of Crusades, of which the Normans were the most 
the Catholic Church, earned the title of ‘ most Chris- zealous promoters, offer the only instances of inili- 
tian king,’ which passed from the Frankish chiefs to tary fellowship between England and France till 
the kings of France. The emperor at Constant- the days of the Crimean war. Philippe Auguste 
inople gave him the Roman title of patrician and (1180-1223) recovered Normandy, Maine, Touraine, 
consul. The Franks remained subject to their own and Poitou from John of England. He took an 
‘ Salic law,’ but they maintained in Gaul Roman active personal share in the Crusades, and per- 
law, Roman state and church organisation. Thus mitted the pope to organise a cruel persecution 
a Germanic tribe became the leading military and against the Albigenses in the southern parts of 
political agent in the plains of northern Gaul, and the counti-y. Philippe was the first to levy a tax 
ffave to France its name and its first dynasty of for the maintenance of a standing army, and in 
Hangs, the Merovingians (q. v.) ; but it adopted the his reign a chamber of peers, of six secular and six 
Romance tongue of the conquered. Charles Mai tel, ecclesiastical members, was instituted to act as a 
'iiimre du pcdais to the * Kois Faineants,’ defeated council of state. Many noble institutions date 
Arab invaders at Poitiers (732) and drove them south, their origin from this reign, as the university of 
In 752 the Karlings or Carlovingians (q.v.), in Paris, the Louvre, &c. A right of appeal to the 
the person of Pepin the Short, superseded the royal courts was established, and the arbitrary 
Merovingian dynasty, and laid the mundation of power of the great vassals crippled. Improvements 
the temporal power of the popes. Pepin’s son, in the mode of administering the law were con- 
Charlemagne (768-814), raised to its zenith the tinned under his son,^and his grandson, Louis 
supremacy of the Franks in western Europe, by IX. (1226-70), who, before his departure for the 
imiting under his hegemony the Germanic states Crusades, secured the rights of the (jrallican Church 
hewn out of the Roman provinces. Coming at by a special statute, in order to counteract the con- 
a tirqe when the Germanic ruling classes were no stant encroachments of the papal power. Under 
longer separable from the conquered masses, the his son, Philippe III. (1270-85), titles of nobility 
formal centralisation of power in his hands, ratified were first conferred by letters-patent. He added 
by his coronation in 800 as Roman emperor by the Valois and the comt6s of Toulouse and Venaissin 
pope Leo III., could not long stem tne forces at to the crown. Philippe IV. (1285-1314), surnamed 
work for the splitting up of western Europe into U Bely acquired Navarre, Champagne, and Brie 
a number of small states ; neither could this result by marriage. With the object of securing sup- 
be accomplished by the building up of a military porf against the secular and ecclesiastical nobility, 
monarchy extending fi*om the Ebro in Spain, and Philippe gave prominence to the burgher element 
from the Apennines in Italy, to the North Sea, and in the natron, and for the first time called together 
from the Atlantic to the Elbe in Germany, the the Mats Generaux, or States General, at which 
establishment of a code of imperial law and of a the tiers Uat, or burgher class, appeared together 
system of imperial government, the encouragement with the nobles and clergy. With the view of 
of learning and commerce. The Frankish military securing to the crown the great fiefs, he abrogated 
hegemony fell to the ground under the reign of the right of females to succeed to landed property, 
his weak successors. The next step towards the His tyrannical persecution of the Templars showed 
formation of France was' the^ Treaty of Verdun his abuse of the regal power, while the transfer- 
(843), by which the localisation of the Germans ence of the holy see to Avignon brought the popes 
became final ; their former racial unity sank in an for seventy years under the influence of the French 
awakening sense of different nationalities. court. Under his three sons and successors, Louis 

Feudal Monarchy , — ^Though Charles the Simple X. (131^lr-16), Philippe V. (1316-22), and Charles 
was politic enough to put an end to the incursions IV., le Bel (1322-28), the rule of the kings of 
of the Normans % making their leader Rollo Duke France was strengthened and extended, 
of Normandy, the unchecked development of a House of Valois . — ^Philippe (1328-50), the 

hereditary aristocracy had reduced the royal power first of the House of Valois, succeeded in right 
to a shadow, when in 987 Hugh Capet, Count of of the Salic law. His reign, and those of his 
Pa,ris and of Orleans, was made king ny the feudal successors, John (1350-64) and Charles V., le 
chiefs. He was^ the real founder of the French Saye (1364-80), were disturbed by constant wars 
monarchy as distinct from the extinguished Frank- with Edward III. of England, who laid claim to 
ish kingship, and from the imperial dignity which the throne in right of his mother, a daughter of 
was vested after Charlemagne in the raling house Philippe le Bel. The war began in 1339 ; in 1346 
of Germany. While the Roman emperors of the the battle of Cr6cy was fought ; at the battle of 
German nation ofteh took up their abode at Aix-la- Poitiers (1356) John was made captive ; and before 
Chapelle, Charlema^e’s residence, the Capetian its final close, after the death of Edward (1377), 
kings, residing in Pam and crowned in Rheims, the state was reduced to bankruptcy, the nobility 
became an outward sign that the Rhine divided excited to rebellion, and the mass of the people 
races again, as in the days of Varus and Arminius sunk in barbarism. Debasement of the coinage. 
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onerous taxation, and arbitrary conscriptions 
brought the country to the verge of irretrievable 
ruin, while the victories of England humbled the 
sovereign, annihilated the^ Erench armies, and cut 
down the flower of the nation. The long and weak 
minority of Richard II. diverted the English from 
the prosecution of their groundless claims to the 
kingdom of France; but during the minority of 
Charles VL, Bien Aimi (1380-1422), the war 
was renewed with increased vigour on the part of 
the English nation, who were stimulated by the 
daring valour of Henry V. The signal victory won 
by the English at A^court in 1415 ; the treason 
and rebellion of the French princes of the blood, 
who governed the larger provinces ; the ambition 
of the several regents, the ultimate imbecility of 
the king, the. profligacy of his queen, and the love 
of pleasure early evinced by the dauphin; all 
combined to aid Henry in his attempts upon the 
throne. But the premature death or Henry, the 
persevering spirit of the people, and the extra- 
ordinary influence exercised over her countrymen 
by the Maid of Orleans concurred in biin^g 
about a thorough reaction, and, after a period of 
murder, rapine, and anarchy, Charles VIL, U 
Victomewoc (1422-61), was crowned at Rheims. 
He obtained from the States General a re^ar 
tax {taille) for the maintenance of paid soldiers, 
to keep in check the mercenaries and marauders 
who pillaged the country. The policy of his 
successor, Louis XI. (1461-83), favoured the 
burgher and trading classes at the expense of the 
nobles, while he humbled the power of the vassal 
princes. He was a crafty ruler, who managed the 
finances well, and succeeded in recovering for the 
crown the territories of Maine, Anjou, and Pro- 
vence; while he made himself master of some 
portions of the territories of Charles the Bold, 
Duke of Burgundy. Charles VIII. (1483-98), by 
his marriage with Anne of Brittany, secured that 
powerful state, and consolidated the increasing 
power of the crown. With him ended the direct 
male succession of the House of Valois. 

Louis XII., le Fire dio Fevple (1498-1515), was 
the only representative of the Valois-OrUamiMmly. 
The tendency of his reign was to confirm the regal 
supremacy, while the general condition of the 
people was ameliorated. He and his successor, 
Francis I. (1515-47) of the Valois- AngouUme 
branch, washed their resources in futile attempts 
to establish theiT hereditary claims to Lombar^. 
Frauds I.'s rivalry with the Emperor Charles V. 
of Spain gave itself vent in four wars for the posses- 
sion of Burgundy and Italy. Knighted by Bayard 
(q.v.) after the victory of Maiignan ( 1515), but de- 
feated and taken prisoner at Pavia (1525), Francis 
ultimately had to renounce Italy, though he 
made good his title to Burgundy ( 1544). His reign 
is marked by the flowering of the Renaissance, by 
the beginning of the Protestant Reformation and 
work of Calvin (q.v.), by the further strengthening 
of the absolute power of the monarchy, and by 
the subordination of the clergy to the crown in 
terms of the * Concordat ' signed with the pope. An 
ally of the Protestan^rinces in Germany, and of the 
schismatic king of England, Henry VIII., he yet 
remained in his home policy an adherent of the 
Roman Catholic religion. He and his immediate 
successors were concerned mainly with the political 
aspects of the Reformation, which recruited its 
imnolders from the aristocratic and enlightened 
classes. Henri 11. (1547-59) recovered Calais for 
France. Under Francis 11. (1559-60) the Roman 
Catholic House of Guise obtained possession of the 
effective power in the state. Their adversaries, 
the House of Bourbon, headed the movement of the 
‘Rdforme.* Under the weak kings Charles IX. 
<1560-74) and Henri III. ( 1574-89 ), who were under 


the influence of their mothci, Catharine de’ Medici, 
this division in the French nobility resulted in wars 
of relirion and the war of the League. The mas- 
sacie of Protestants on the night of St Bartholomew 
(1572) so raised the pride of the House of Guise 
that eventually Henri III. fled to the Bouibon 
camp, where, in 1589, he was murdered by 
a fanatical monk. The name of Chailes IX. 
remains associated with the horrors of the St Bar- 
tholomew’s night, which witnessed the striking of a 
blow at the veiy heart of the nation ; the first step 
in a periodical recourse to murder, persecution, 
and pioscription. Such horrors, renewed by Louis 
XIV. against the Protestants, and applied by the 
Revolution to a different class, have, with the 
triumphant campaigns of Napoleon, done more to 
weaken France than the woist blows of its 
enemies. 

Bourbon Zwie.— The accession of the Bourbon 
prince, Henri IV. of Navarre (1589-1610), allayed 
the fury of religious w^ars, but his recantation 
of Protestantism in favour of Catholicism dis- 
appointed his o'wn party, to which, how'ever, he 
granted the free exercise of their religion and 
ecclesiastic autonomy by the Edict of Nantes 
(1598). By degrees Henri, through the counsels 
of his minister Sully, and by his own personal 
popularity, laised the power of the crown higher 
than ever, while he began a system of thorough 
admhustrative reform, which was arrested only by 
his assassination by the fanatic Ravaillac. During 
the reign of his son, Louis XIII. ( 1610-43), Cardinal 
Richeheu, one of the greatest statesmen of modem 
Europe, resumed the policy of Francis I. against the 
House of Hapsburg by entering into a compact 
with the Protestant prmees engaged in the Thirty 
Years’ War, raised higher the authority of the 
crown at home, and humbled the Hu^enots, w'ho 
in the south and west of France had established 
almost a state within the state. Cardinal Mazarin, 
under the regency of the queen-mother, Anne of 
Austria, governed during the minority of Louis 
XIV. His continuation of Richelieu’s policy 
roused the parliament of Paris to a last efloit in 
favour of its ancient political liberties, systemati- 
cally cut down or ignored by the kings; the 
nobility also made a last stand for their feudal 
rights. The civil war of the Fronde ensued (1648- 
53). Its termination put all classes under the heel 
of the young king, Lonis XIV. (1643-1715), w'ho 
could justly say, with local parliaments reduced 
to judicial and administrative bodies, with aristo- 
crats demeaned into courtiers, ‘L’dtat, c’est moi’ 
During his reign the French monamhy culminated. 
But under a cloak of magnificence, sores gathered 
sufficient to efiect its ruin less than seventy-five 
years after his death. He continued the policy of 
Richelieu and Mazarin. The successes of his 
armies under Condd, Turenne, Vauban, Luxem- 
bourg, Catinat, Venddme, Boufflers, and Crdqui 
extended the boundaries of France to the Rhine, 
and to Flandei-s in the north ; this was mainly due 
to the talent of Louvois in developing the military 
and naval resources of France, and to the financial 
skill of Colbert. But the war of the Spanish 
Succession (1701-14), though confirming a prince 
of the House of Bourbon upon the Spanish throne, 
ended disastrously for the French, repeatedly 
defeated by Prince Eugene of Savoy and Mai'l- 
borougL At home the greatest splendour and 
luxury were displayed ; art, literature, and science 
flourished to a degree unknown before. The proud 
king compelled the pope to restore to the Gallican 
(Church some of its privileges, hut be fell under the 
influence of Jesuit advisers, and dealt his country 
a baneful blow by the revocation of the Edict ot 
N antes (1685), causing 400,000 Protestants to emi- 
grate. At the close of bis rule, his absolutism and 
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bigotry, the oppressive war-taxes, the prodigality 
of the court, and the luxurious lives of the clergy 
bore their fruit. 

His youthful heir, Louis XV. (1715-74), succeeded 
to a heritage whose glory was tarnished, and whose 
stability was shaken to its very foundations. The 
long reign of Louis XV. presents nothing worthy 
of notice except the ^adual rise of those modern 
philosophical and pmitical sentiments wMcli pre- 
pared the overthrow of all the ancient institutions of 
the country. The regency of the profligate Orleans 
paved the way for the miseries which followed, 
while his corrupt financial administration brought 
the nation into the most overwhelming financial 
embarrassments. In this reign Corsica was added 
to France. The state was thoroughly disorganised, 
the fleet and army neglected. Tlie colonies fell a 
prey to foreign attacks ; the work of Champlain in 
Canada (1608-35), of Dupleix in India (1730-53), 
was undone ; while the capricious change of policy 
wMch the king’s mistress, Madame de Pompa- 
dour, forced upon the government brought contempt 
on the country. The Peace of Paris (1763), by 
which the greater portion of the colonial posses- 
sions of France were given up to England, termin- 
ated an inglorious war, in which the French had 
expended 1350 millions of francs. The close of 
this unhappy reign was still further disturbed by 
the cabals of the Jesuits, but their banishment in 
1764 marked the triumph of the philosophic 
movement over the Roman Catholic Church. In 
1774 Louis XVI., a well-meaning, weak prince, 
succeeded to the throne. His first ministers, 
Maurepas, Turgot, and Malesherbes, had not the 
vigour to carry out reforms. They were succeeded 
by the financier Necker, who endeavoured, by 
economy and method, to arrest the impending bank- 
ruptcy of the state. The influence of Voltaire, 
Rousseau, Montesquieu, and a host of other writers 
imbued with the modern democratic spirit, the 
sufferings of the masses, the importation of English 
political ideas, the American war of independence, 
in which the French took an important part 
(in pursuance of a deliberate design in this way 
most effectually to weaken England), the restora- 
tion to the Paris and provincial parliaments of 
some of their long-lost privileges, conspired together 
to sound the deatn-knell of monarchical absolutism. 
After much opposition on the part of the king and 
court, the States General, which had not met 
since 1614, assembled at Versailles on the 5th 
of May 1789. They formed themselves into a 
National Assembly, thereby commencing the 
Revolution, and undertaking to make a new con- 
stitution, they presently called themselves the 
Constituent Assembly. 

The Bevolution.—^nd.er the ‘ ancien rdgime’ thus 
abruptly brought to an end the ^ades of nobility 
had become so numerous that their members stood 
in the ratio of 1 to 250 of the entire population. 
Nevertheless, every grade of nobility exempted its 
holder from the payment of the ordinary land-tax 
or taille^ from the charge of maintaining the public 
roads (cor27ee), from military conscription, from 
receiving billets of soldiers, &c. The nobles paid 
the capitation tax, but in a very unequal propor- 
tion, although the landed property was vested 
almost enthely in their hands. They, in fact, 
together with the clergy, monopolised the prin- 
cipal share of the national revenues, and left to 
the lower classes the burden of labour and of 
paying the taxes. At the outbreak of the Revo- 
lution the French nobility were sunk in profligacy 
and fallen to the lowest stage of demoralisation. 
The clergy kept pac^ with the nobles in general 
depravity, and while their aggi*egate revenues 
amounted, according to Necker, to 130,000,000 of 
uvres, and their landed property stood in the 


relation of 1 to 5| of that of all other proprietors, 
their contributions towards the maintenance of the 
state were inadequate and irregular. The tiers ttat 
were crushed by the weight of an unjust taxation, 
which was rendered more obnoxious by the system 
of farming out some of the taxes. The most tyran- 
nical of these was the tax {gahelle) on salt. The 
municipal institutions which had been permitted 
to flourish under some of the Valois princes in the 
middle ages were almost entirely abolished, and 
the offices of towns, like those of the state and the 
courts of justice, were either hereditary or open to 
purchase. The tiers ttat^ which included profes- 
sional men and all who were not members of either 
the noble or the clerical order, saw themselves 
utterly excluded from all participation in the privi- 
leges and duties of free citizens at j:he very time 
when their minds were drawn to the discussion of 
questions of political independence, equal rights, 
and universal freedom. 

The resistance made by Louis and his advisers 
to the reasonable demands of the D^uties led to 
their declaration of inviolability. The king re- 
taliated by ordering a large body of troops under 
arms, dissolving his ministry, and banishing Necker, 
whom he had shortly before recalled under the 
pressure of public opinion. The consequence was 
the outbreak of insurrectionary movements at Palis, 
where blood was shed on the 12th July 1789. On the 
following day the National Guard of Paris,, and 
a new civic militia under the authority of the 
municipality were convoked; and on the 14th the 
people stormed the Bastille, The provinces re- 
peated the acts of Paris, and everywhere national 
guards and revolutionary municipal councils were 
called together. On the 4th of August feudal 
and manorial rights were abrogated by the 
Assembly, which made a solemn declaration of 
the equality of human rights. The royal princes 
and all the nobles who could escape sought safety 
in flight. The royal family, having attempted in 
vain to follow their example, tried to conciliate the 
people by the feigned assumption of republican 
sentiments ; but on the 5th of October the ]*abble, 
followed by numbers of- the National Guard, at- 
tacked Versailles, and compelled the king and his 
family to remove to Paris, whither the i Assembly 
also moved. The next two years witnessed the 
solemn inauguration and the subsequent with- 
drawal of various constitutional schemes. The 
princes of the blood and the ancient noblesse 
raised corps of 6inigi6s, but their efforts could not 
an-est the spread of republicanism. The king 
alternately made concessions to the republicans, 
and cherished schemes for escaping from their 
surveillance ; but each month added to his humilia- 
tions and to the audacity of those surrounding him. 
With the death in 1791 of Mirabeau, the champion 
of the National Assembly, all chance of the estab- 
lishment of constitutional monarchy perished. The 
Constituent Assembly was succeeded in 1791 by 
the Legislative Assembly, The king was com- 
pelled by the Girondists to a war with Austria in 
April 1792 ; and the early defeats of the French were 
visited on Louis, who was confined in August with 
his family in the Temple. The advance of the Prus- 
sians into Champame threw Paris into the wildest 
excitement. The Assembly dissolved itself in Sep- 
tember, the National Convention took its place, and 
the republic was proclaimed. In December the king 
was brought to trial, and called upon to answer for 
repeated acts of treason against the republic. On 
the 20th January 1793 sentence of death was passed 
upon him ; and on the following day he was be- 
headed. Revolts burst out in every part of France. 
England, Holland, Spain, Naples, and the German 
states combined together against the republic. 
Christianity was now form^ly repudiated, and 
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the sacredness of the republic and the worship 
of Reason solemnised.^ J^arie Antoinette, the 
widowed <jueen, was guillotined ; the dauphin and 
his surviving lelatives suffered every indignity. A 
reign of blood and terror succeeded. Danton and 
Robespierre, after having condemned countless 
numbers to the guillotine, suffered each in turn 
a similar fate. ^ After the destruction of the 
Terrorists a reaction gradually set in ; the people 
were wearied of bloodshed and anxious for peace 
and order at any price. In 1793, 1795, and later, 
insurrections took place in La Vendee on behalf 
of the white flag, out were quenched in blood. 
The brilliant exploits of the young general 
Napoleon Bonaparte in Italy turned men’s thoughts 
into fresh channels. In 1795 a general amnesty 
was declared, peace was concluded with Prussia 
and Spain, and the war was carried on with re- 
doubled vigour against Austria. The Revolution 
had reached a turning-point. 

A Directory was lorraed to administer the 
government, which Avas now conducted in a spirit 
of order and conciliation. In 1797 Bonaparte and 
his brother-commanders Avere omnipotent in Italy ; 
Austria Avas compelled to give up Belgium and 
recognise the Cisalpine Republic. The glory of 
the French arms Avas re-established abroad, but at 
home the nation was still suffering from the shock 
of the Revolution. The Directory repudiated two- 
thiids of the national debt, and thus almost ruined 
the commerce and credit of France. Under the 
pretext of attacking England, a fleet of 400 ships 
and an army of 36,000 picked men were equipped ; 
their destination proved, however, to be Egypt, 
Avhither the Directory sent Bonaparte; but the 
young g'eneral, resigning the command to Kleber, 
landed in France in 1799. The Directory fell on 
the famous ‘ 18th Brumaire ’ (9th November 1799) ; 
under the constitution of Siey^s the state was put 
under consuls, who, unlike those of Rome, were 
three in number, Avith different degrees of authority; 
Napoleon secured supreme power as First Consul. 
In 1800 a neAV constitution was promulgated, vest- 
ing the sole executive poAver in Bonaparte, Avho 
shoAved consummate skill in reorganising the 
government, to which he imparted a systematic 
efficiency and a spirit of centralisation that seemed 
a thorouglily practical administration. Having 
lesumed his command, he marched an army over 
the Alps, attacked the Austrians unawares, and 
decided the fate of Italy by his victory at Marengo. 
In 1801 the Peace of Lun6ville was concluded, and 
the boundaries of France Avere once more extended 
to the Rhine. England Avas the only country 
which X'efused to recognise the various Italian and 
German conquests of France ; and, with the excep- 
tion of a brief period of peace, England remained 
the implacable foe of Bonaparte from the days 
of the consulate to his defeat at Waterloo. Eveiy 
period of respite from Avar was employed by the 
First Consul in fostering trade and industry, and 
in obliterating both in private and public lue the 
stains left by the Reign of Terror. 

Th& Empire.’— In 1804, on an appeal by universal 
suffrage to the nation, Bonaparte Avas proclaimed 
emperor. The pope came to Paris to croAvn liim 
and his wife Josephine ; a new nobility was rapidly 
created, and the relatives and favourites or the 
emperor received vanquished kingdoms and prin- 
cipalities at his hands. For a time Napoleon’s 
inffuence Avith the weakened powers of the Con- 
tinent succeeded in maintaining an injurious sys- 
tem of blockade against England ; and, except in 
the Peninsula, his arms Avere everywhere victorious. 
His marriage, too, Avith the Archduchess Maria 
Louisa, a direct descendant of the ancient House 
of Hapsburg (1810), seemed to give to his throne 
the prestige of birth, which alone it had lacked. 


He kept up the democratic impulse of the Revo- 
lution as much as was wanted to drive his engine 
of Avar. His tactics would have availed him little 
against the successive European coalitions had he 
not adopted the principle of national armies, general 
conscription, and forced requisition introduced by 
Cainot, the ‘organiser’ of revolutionary France’s 
victorious resistance against foreign aggression. 
This principle has since become the outstanding 
feature of continental warfare. It gave Napoleon 
an empire including practically the Avhole of Europe, 
except Russia, Turkey, and Great Britain; Avhen 
it Avas quietly introduced by Prussia, it assisted 
effectually in biiiiging to a close the emperor’s 
career, but not until he had made himself lang of 
Italy (1805), made of Holland and Naples A^assal 
kingdoms ( 1806 ), set up in Germany the Confedeia- 
tion of the Rhine, conquered Prussia (1806-7), 
occupied Portugal, deposed the Bourbons in Spain 
{ 1808), reduced the Hapsburgs after four campaigns 
from their medieval title of Roman emperors to 
the status of emperors of Austria, made of Rome a 
French toAvn, and carried off Pope Pius VII. to Font- 
ainebleau. In the long run, the eA’ils attending 
his high-handed policy both in France and out of 
it undermined his position. The French naAy Avas 
destroyed by Nelson at Trafalgar (1805), and the 
sea-trade of France much injured. His despotism, 
the unceasing strain of war, the burden of conscrip- 
tion, the estrangement betAveen emperor and pope 
combined to cause disaffection among the Fiencli 
people. 

From 1811 to his final defeat in 1816 the emperor 
rapidly lost ground. The disastrous Russian 
campaign, in Avhich bis enormous anny of 400,000 
men was lost amid the rigours of a northern AAiiiter, 
was soon followed by the falling away of his allies 
and feudatories. Napoleon himself A\^as stUl auc- 
torious wherever he appeared in peison, but his 
generals Avere beaten in numerous engagements; 
and the gi*eat defeat of Leipzig (1813) compelled 
the French to retreat beyond the Rhine. The 
Swedes brought reinforcements to swell the ranks 
of his enemies ^ on the east frontier, while the 
English pressed on from the south ; the senate and 
his ministry betrayed his cause, and the allies 
maiched on Paris, Avhich, in the absence^ of the 
emperor, capitulated after a short resisrance, 
March 30, 1814. Napoleon noAv abdicated in 
favour of liis young son, and retired to the island 
of Elba, the sovereignty of Avhich had been granted 
to him. His Avif e and son removed to V lenna ; 
his famOy were declared to have forfeited the 
throne; Irance was reduced to her former limits, 
and the provinces she had acquired were restored 
to their national rulers. 

j The Restoration.— On the 3d May Louis XVIII. 

I (the brother of Louis XVI.) made his entry 
into Paris. The conduct of the Bourbons did 
not conciliate the nation ; they returned loaded 
vdth debts, and suiTounded by the old nobility 
and clergy, who had not renounced their former 
privileges, and who looked upon the generation of 
Frenchmen that had arisen since the Revolution els 
their natural enemies. A narroAV spirit influenced 
the weak policy of the king, Avhich led to the 
establishment of a strict censorship, the extension 
of the powers of the police, and the persecution of 
the adherents of the iSmpire ; AvhOe the lower classes 
and the army, who alike resented the humiliating 
reaction that had followed the former excitement 
of war and conquest, were treated Avith an indiffer- 
ence, and even contempt, by the returned emigres, 
to Avhich they were wholly unaccustomed. On the 
1st March 1815 Napoleon left Elba and landed in 
France. The soldiers flocked around his standard ; 
the Bourbons fled, and he took possession, of their 
palaces. The neAvs of his landing spread terror 
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through Europe ; and on the 25th March a treaty 
•of alliance was signed at Vienna between Austria, 
Russia, Prussia, and England, and preparations were 
St once made to put down the movement in his favour 
and restore the Eourhon dynasty. At first the old 
prestige of success seemed to attend Napoleon ; but 
on the 18th June he was defeated at Waterloo; 
and, having placed himself under the safeguard of 
the English, he was sent to the island of St Helena, 
in conformity with the generally acknowledged 
sentiment that it was necessary to the peace of 
Europe to remove him finally and definitely from 
the scene of his former power. 

The second restoration gave occasion to many 
pledges of a more liberal policy on the part of 
Louis, but few of them were fulfilled, and a general 
and sullen discontent reigned among the people, 
who were again deprived of all voice in the adminis- 
tration or in the election to ofifices, and were 
harassed by the petty tyranny of the priests, who 
were the favourite advisers of the crown. In 1821 
Napoleon breathed his last at St Helena; and 
in 1824 Louis XVIII. died without direct heirs, 
when his brother, the Due d’Artois, succeeded as 
Charles X. The same ministerial incapacity, want 
of good faith, general discontent, and excessive 
priestly influence characterised this reign, which 
was abruptly brought to a close by the revolution 
of 1830, and the election to the throne of Louis- 
Philippe, Duke of Orleans, as king by the will of 
the people. Progress in material prosperity made 
his government popular with the bourgeoisie, and 
for a time he hmd his giound. The capture of 
Algiers (1830) and war with Abd-el-Kader laid the 
tfoundationof France’s great North African empiie. 

The Second RepyM'iC , — But the determined re- 
sistance of the king to the growing desire for 
.electoral reform led at last to open insurrec- 
tion in Paris; and, Louis-Philippe having ab- 
dicated (February 24, 1848), a republic was pro- 
.claimed under a provisional government. An 
insurrection of the Red Republicans in Paris 
( June 1848 ) was only put down after great slaughter. 
Louis Napoleon was elected President of the 
Republic in December 1848 ; but by the famous 
coup (TUat of December 2, 1861, he violently set 
aside the constitution and assumed dictatorial 
powers; and a year after (2d December 1852) he 
was raised by tme almost unanimous voice of the 
nation to the dignity of emperor, as Napoleon III. 

The Second Empire , — ^The constitution of this 
second empire was the same as that of the 
first. A senate and^ a legislative body, shorn 
of aU effectual parliamentary rights, screened 
badly the emperor’s complete absolutism, under 
which, however, France made great advances 
in the development of her natural resources and 
in manufactures. Assuming the character of 
an adjuster of the wrongs of nations, N^oleon 
proclaimed himself a mediator in the Danish 
and Austro-Prussian wars, and the defender of 
the Italians against Austria, of the pope against 
the people of Italy, and of the Mexicans against 
the government of the United States of America. 
By Bis help the Italians were relieved from the 
Austrian yoke, and the pope was left master of 
Rome; Savoy and Nice were gained for France 
(1860); but in Mexico the emperor’s intervention 
only led to greater bloodshed, and ended fatally for 
his protege, the Austrian Prince Maximilian. He 
co-operated with Britain in the Crimean war 
(1854-56), and signed with that country a treaty 
of commerce (1860) on free- trade lines. Colonial 
^pansion in Asia was begun by the acquisition of 
Cochin-China and Cambodia. ' Although the bril- 
liant success of the Paris Exhibition of 1867 seemed 
to mark the consideration in which the emperor was 
Jield, his political credit had already then lost its 


importance. At home the great financial embarrass- 
ments of his government were arousing the dis- 
content of the people; and to avert the growing 
disaffection Napoleon ofiered (1869) to adopt a 
constitutional form of government, and to make 
some concessions in regard to freedom of the press. 
It was soon found that the responsibility of the 
ministry was fictitious, and that the emperor 
availed himself of its protection to cloak his own 
acts of personal government. The result of the 
appeal made to the nation in 1870, on the plea of 
securing their sanction for his policy, was not what 
he had anticipated; and the 50,000 dissentient 
votes given by the troops in this plebiscite revealed 
a hitherto unsuspected source of aanger. Confident 
in the efficiency of the army, and anxious to 
rekindle its ardour, he availed himself of a pretext 
to declare war against Prussia. 

The course of events in the short but terrible 
Franco-German conflict of 1870-71 astonished 
Europe by its unexpected character, revealing at 
once the solidity of Piussian strength and the 
hollowness of imperial power in France. War was 
declared on the 15th July, and it had been the 
intention of the French emperor to cross the Rhine 
at Maxau and push his armies between the North 
and South German States so as to force the latter 
into neutrality. Such action required siiperioiity 
in numbers and mobility at the very outset, besides 
good generalship. These advantages were soon 
found to be all on the side of the Germans, whose 
perfect organisation enabled every detail of mobil- 
isation to be completed by the 30th July. Their 
troops, 518,800 men, with 1584 guns, were then 
formed into three armies — the first under General 
Steinmetz, the second under Prince Frederick 
Charles, and the third under the Crown Prince. 

The French had with difficulty collected 270,000 
men with 926 guns by the beginning of August, 
and these were deficient in transport and equip- 
ment. The emperor assumed the chief command, 
and had 128,000 men between Metz and the 
frontier at Saarbruck, some 47,000 under Marshal 
MacMahon on the eastern slopes of the Vosges 
Mountains, and 35,000 in reserve at Chdlons. The 
first engagement took place on 2d August, when 
General Frossard’s corps drove out the weak 
German detachment in Saarbruck, but did not push 
its success, and the Germans took the offensive 
next day. On the 4th the third army (130,000) 
on the (Serman left met General Douay’s advanced 
brigade (5000 men) near Wissembourg (Ger. 
W'eissenburg), defeated him, and pressed on to 
Wdrth, where MacMahon had taken up a stiong 
position with his main body (45,000). The battle 
fought here on the 6th was disastrous to the 
French, who fied in confusion through the Vosges 
Mountains. On the same day the battle of Spi- 
cheren was fought between 67,000 of the first 
German army and 32,000 of Frossard’s corps, and 
ended in the orderly retreat of the latter. As 
a result of these disasters the emperor found it 
necessary to retire towards Metz, and, after the 
fierce and undecided rearguard action at Bomy on 
the 14th, entered that fortress on the following day 
with 176,000 men and 640 guns. He then aban- 
doned the chief command to Maislial Bazaine. 
Meanwhile the second German army had reached 
the Moselle, and was tloreatening with its advanced 
troops the roads to Paris. This was unknown to 
Marshal Bazaine, although he had a large force of 
cavalry which should have kept him informed of the 
enemy’s movements. He ordered the retreat west- 
ward to continue, and his staff made the great error 
of directing the bulk of the troops to use only one, 
and that the southernmost, of the two broad 
chauss6es Available. At least seventy-two hours 
would have been necessary to complete the with- 
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drawal from Metz under these circumstances, and 
the Germans had already placed some cavalry 
across the road near Mars-la-Tour. On the 16tn 
they were vigorously supported (as was invariably 
the case in this campaign) by other troops, and 
succeeded in stopping the westward movement of 
the French. Next day the latter concentrated on 
the Gravelotte position, eleven miles in extent. 
On the 18th the pitched battle of Gravelotte was 
fought, and resulted in the French being driven 
back on Metz. Here they were surrounded, and, 
after several gallant but unsuccessful attempts to 
break out, surrendered on 27th October. 

Thus within a month the regular armies of 
France had been rendered powerless to oppose the 
German advance. But in the meantime the Gardes 
Mobiles had been called out, and, with the remains 
of MacMahon’s army, formed at Chdlons a body of 

120.000 men, Avith 3^ guns, much disorganised, and 
almost entirely without discipline. With these it 
was determined to attempt to join hands with 
Bazaine by a northerly march, which was commenced 
on 21st August, without intelligence reaching the 
Germans, part of whose second army was again in 
motion towards Paris. On the 25tii the Germans 
learned, it is said through a telegram in a foreign 
newspaper, of MacMahon’s movements, and at once 
•changed the direction of their march so as to 
intercept him. The eftects of want of discipline 
and contradictory orders had greatly delayed his 
anarch, and he was much harassed by the enen^, 
till finally on the 30th the 5th corps under De 
Failly, having encamped near Beaumont without 
taking the precaution of protecting themselves by 
a cham of outposts, though it had been engaged 
the previous day, was surprised and driven north- 
wards on Sedan. Here MacMahon collected his 
•dispirited troops, but only to find that the enemy 
had surrounded him, and by vigorous forward move- 
ments had captured the bridges over the Meuse and 
the commanding positions round the town. A fierce 
battle commenced early on the 1st September by 
the attack on BazeUles. This village was captured 
by the Bavarians and recaptured by the French, 
and ultimately burned. By noon MacMahon had 
been wounded, and General Wimpffen as senior 
officer had taken command, only to find further 
resistance hopeless, in spite of the gallant charges 
of the French cavalry under General Marguerite, 
who fell at their head. Nearly 500 guns were 
playing upon the French, who were crowded into 
Sedan and xmder its walls, and at 5 P.M. the white 
fiag was hoisted on the citadel. Next day the 
•emperor, who was with the army, surrendered with 

83.000 men. 

On the 4th Paris was in rebellion, the senate 
dissolved, the empress-regent a fugitive on her 
way to England, and France proclaimed a republic 
amid tumiutuous excitement. Before the close of 
September, Strasburg, one of the last hopes of 
France, had capitulated, and Paris was comletely 
invested by German troops ; and on the 5th October 
•the Prussian king had taken up his headq^uarters 
u.t Versailles. Gigantic efforts -w^ere made to raise 
armies in the provinces for the relief of Paris. 
Gambetta, escaping from the city in a balloon, 
joined the government at Tours, and by his energy 
got together many thousand armed men. These 
under the successive command of Generals 
D’Aurelles de Paladine, Chanzy, and Bourbaki 
fought stubbornly on the Loire, and with some 
slight success, threatening at one time to cut the 
German line of communications, at another to raise 
the siege of Belfort. But the surrender of Metz 
W il^zaine, and consequent reinforcement of the 
German armies round Paris, frustrated the first, 
and the masterly tactics of General von Werder on 
ihfii Lisaine not only prevented the second, but 


drove the French troops into Switzerland, where 
they were disarmed and mtemed. Whilst these 
events were occurring in the south and south-east, 
the Germans were overrunning the north as far as 
Dieppe, and fought a drawn battle with the French 
levies under General Faidherbe, who perhaps dis- 
played more talent than any other French leader 
during the campaign. From Paris, where almost 
every able-bodied man was enrolled in the ranks, 
frequent sorties were made, and bloody battles 
fought in the villages to the east and south, Le 
Bourget, Champigny, Le Hay, Bougival, Baincy, 
&c., several of which w^ere taken and retaken 
more than once. The city also underwent a 
bombardment for several days, from which, how- 
ever, it suffered little, and it was not till hunger 
left no option, in January 1871, after a four 
months’ investment, that negotiations were opened 
with the enemy at Versailles, The united efi:brts 
of the different branches of ‘the Provisional 
Government of Defence,’ respectively installed at 
Paris and Tours, then succeeded in bringing about 
an armistice, and a portion of the investing army 
entered tne city, which had been till then cut on 
■from all communication with the onter world, 
except by balloons and carrier-pigeons, and finally 
threatened by famine. They remained but a few 
hours, and with the concurrence of Germany the 
French nation now proceeded by a general election 
of representatives to provide for the exigencies of 
the country. 

The Third Bepublic , — The First National As- 
sembly of the French Republic met at Bordeaux in 
February. After receiving from the Provisional 
Government of Defence the resignation of the 
powers confided to them in September 1870, the As- 
sembly undertook to organise the government, and 
nominated M. Thiers chief of the executive power of 
the state, with the title of President of the French 
Republic, but with the condition of responsibility 
to the National Assembly. On the 1st of March 
the preliminaries of peace were finally ratified at 
Bordeaux, the chief conditions being that the 

P rovince of Alsace (except Belfort) and part of 
lorraine, including Metz, should be ceded to the 
German empire, and that France should pay a war 
indemnity of 5000 millions of francs, and continue 
to be occupied by German troops till the money 
was all paid. This enoimous obligation was dis- 
charged in September 1873, and during the same 
month France, after an occupation of three years, 
was finally relieved from the presence of foreign 
troops. In the spring of 1871 tlie peace of France 
was seriously threatened by a successful outbreak 
at Paris on the part of the Communists; but, after 
great bloodshed and grievous damage to public 
and private property, they were quelled by the 
regular army, ana on 20th May order was restored 
in Paris. 

The ex -Emperor Napoleon died in exile at 
Chislehurst in 1873. BKs son was killed in the 
Zulu war (1879). In 1873 M. Thiers lesigned the 
office of President of the French Republic, and 
was succeeded by Marshal MacMahon, who ap- 
pointed ministers willing to pave the way for the 
reinstatement of the Bourbon dynasty. But the 
plan of a fusion between the two branches of the 
family failed through the action of the Comte de 
Chambord, whom it was intended to make king 
under the title of Henri V. ; whereupon the mon- 
archical majority in the National Assembly, in 
spite of the growth of republican feeling in the 
country, confirmed for seven years MacMahon’s 
tenure of the presidentship. Matters thus remained 
in suspense between a return to the monarchical 
principle and a thorough acceptance of the republic 
till 1875, when, by the accession of some Orieanists 
to the moderate republican parliamentary party. 
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it 'became possible to pass constitutional laws for 
the republic. A senate and chamber of deputies 
represented the people; a president elected for 
seven years stood at the head of the government. 
The general election held in virtue of the constitu- 
tion showed that France, under universal manhood 
suffrage, was now in favour of a parliamentary 
republic. A last attempt made in 1877 by the 
‘reactionary’ parties to stem the tide of popular 
feeling met with a decided rebuff at the polling- 
stations. In presence of a republican majority 
both in the House of Deputies and in the senate 
Marshal MacMahon resigned his office ( 1879 ), and 
an out-and-out republican, M. Grdvy, w'as ap- 
pointed in his stead. Gambetta, the eloquent orator 
and leader of the republicans, became after the death 
of Thiers the paramount political power in France. 
After Thiers’s death first Gambetta, then Jules 
Ferry, led the republicans. Public liberties (free- 
dom of the pi ess, of meetings, of piofessional 
syndicates) and municipal rights were secured; 
primary education was reorganised, being made 
free and compulsory and secularised. Protectorates 
were established in Tunisia, Annam and Tqngking, 
and Madagascar, but costly colonial expeditions and 
the loss of French influence in Egypt led to Ferry’s 
fall in 1885. Under Sadi Carnot’s presidency 
(1887-94) parliamentary institutions were endan- 

f ered by General Boulanger and Boulan^isni ; Free 
'rade was abandoned in favour of Protection ( 1892); 
the Panama scandal, economic crises, and anarchist 
outrages fomented uni est; and the Franco-Russian 
alliance was announced ( 1891 ). Carnot’s populaiity 
and tragic end rallied republican sympathies ; mon- 
archist power dwindled, and socialist lepiesentation 
ill the Chamber grew apace. Casimir Perier resigned 
the presidential chair after but six months’ tenure, 
and Felix Faure succeeded him (1895-99). His 
term of office witnessed the beginning of the Dreyfus 
case, the threat of an Anglo-French rupture over the 
Fashoda incident (1898), and the installation of 
Delcasse, Foreign Secretary from 1898 to 1905. 

The presidency of Loubet (1899-1906) was notable 
for a Nationalist outburst under Deroul^de ; the 
Entente Cordiale (1904) with Britain— following on 
an arbitration treaty, the recognition of British 
predominance in Egypt and French interests in 
Morocco, and the settlement of the Newfound- 
land fishery dispute ; friction with Germany over 
Morocco, temporarily allayed by the Algeciras 
Conference (1906) and the dropping of Delcasse; 
the reduction of military service from three years 
to two (1905); and a series of anti-clerical mea- 
sures by strong Radical -Socialist ministries (Wal- 
deck-Rousseau, Combes, Rouvier), including the 
suppression of unauthorised religious orders and 
schools ( 1901 ), the annulling of the Concordat, and 
the separation of church and state (1905). 

While Falliferes was president (1906-13), syndi- 
calism, strikes, and labour troubles were much in 
evidence, and socialists were conspicuous in pai-lia- 
ment and in ministries of the day. The Triple 
Entente (Britain, France, Russia) was consoli- 
dated ( 1907 ) to counterbalance the Triple Alliance 
(Germany, Austria, Italy). The Casablanca affair 
again provoked Franco- German tension during 
Clemenceau’s premiership (1906-9), and the Agadir 
incident in 1911 almost led to war, Caillaux fcing 
obliged to cede part of French Congo to Germany 
in return for concessions in Morocco, which Lyautey 
now proceeded to organise as a protectorate. Poin- 
car4 was elected president in 1913, and Barthou, 
alarmed by (^rman army increases, restored the 
three years’ military service. Viviani carried 
another highly controversial measure, the income- 
toc law, in July 1914; and on the eve of the 
Great War (q.v.) Poincair4 hurried back from a 
Russian visit, ana Jaur4s, the Socialist leader, was 


assassinated. The Great War welded all paities 
in an Union Sacree to defend their invaded coun- 
try. Briand, Ribot, and Painlev4 in turn formed 
cabinets ; then the veteran Clemenceau saw the 
War to a successful finish, and represented France in 
the Versailles treaty discussions. An eight hours’ 
day act and electoral leform were adopted in 1919, 
and at the November elections the Radical- Socialist 
majority in the Chamber melted away, power 
passed from ‘ Left * to ‘ Centre,’ and the ‘ Right’ was 

f reatlv reinforced. The health of Deschanel ( presi- 
ent from Febriiaiy to September 1920) bieaking 
down, Millerand, premier at the time, was elected in 
his place. The restoration of the devastated areas, 
reiiicorporation of Alsace-Lorraine, and organisa- 
tion of ex-German colonies in Africa, support of 
Poland, crises with Germany, Greece, Turkey, &c., 
financial needs, Reparations, and a host of baffling 
post-war problems, continued to tax the energies 
and ingenuity of successive governments ; and when 
Poincare, who held office in 1922-24, occupied the 
Ruhr, the Entente Coi diale was severely strained 
by Frances nationalist policy. In 1920 the cmi- 
qxiantenaire of the Tin id Republic was celebrated 
with great fervour, the firm establishment of the 
constitution contrasting profoundly with the in- 
stability (thanks to manifold gioup coalitions) of 
French ministries, whereof over sixty held office in 
the first fifty years of the republic. 

See the histories of France by Michelet, Guizot, 
Duruy, Lavisse, and Rainbaud; the National History 
of France^ ed. by Funck-Brentano (6 vols. 1915) ; Cam- 
bridge Modern History , Mediceval France and Modern 
France, ed. by A. Tilley (1922); Hassall’s France, 
Mediceval and Modem (1918), Mme. Duclaux’s Short 
Hutory of France (1918). For the Revolution, see the 
I works of Thiers, Mignet, and Anlard (1901), Tame’s 
Origines de la France Gontemporaine (trans. 1878-85); 
Carlyle’s French Revolution (1837), and books by J. H. 
McCarthy (1891-96) and J. H. Rose (1894). For the 
Second Republic and Second Empire, see works by P. la 
Gorce ; for the Third Republic, by jS. Zevort ; also for 
contemporary France, E. Bourgeois’ Modem France 
(1919) and the histories of Hanotaux and Seignobos. 

See also the articles on Franks; Burgundy, Noin 
MANDT, and other old Provinces of France; Mi<ro- 
viNGiANS and Carlovingians ; Valois, Bourdon, and 
other royal houses ; Capet, Charlemagne, Louis XIV., 
Napoleon, and other great rulers ; Joan oe Arc, Cal- 
vin, Richelieu, Robespierre, and outstanding historical 
figures; Huguenots, Girondists, Cordeliers, Jacobins, 
and leading parties ; and Galucan Church. 

Language and Literature.— The Fiench lan- 
guage belongs to a family which offers unusual 
interest and exceptional facilities for philological 
and liteiary study. It is the best specimen of its 
kind, because the decomposed soil from which it 
spiings— Latin — is school property; because the 
successive states it has gone through are visibly 
marked on its material and in its significance ; 
because its line of development lies across the i idl- 
est and most accessible historical ground. Long 
before the Romans conquered Gaul their speech was 
already undergoing certain specific changes, whence 
in due course and in the proper places the modern 
languages of Italy, Rumania, Spain, Portugal, and 
France would take their rise. These changes 
consisted principally in the weakening or dropping 
ofi of primitive elaborate case inflexions, the sup- 
pression of short vowels between consonants that 
could with ease he pronounced together, a gradual 
increase in the stress laid in pronunciation upon the 
accented syllable, the use among the Roman plehs 
of forms and words not accepted in the polished 
classes of society, and the tendency to depart from 
the earlier and synthetic modes of expression in 
order to introduce into the mechanism of speech 
a new class of words, which slowly took the place 
of perishing case and verb inflexions. 

Through Latin, its ancestor, French belongs to the 
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Aryan stock of languages. Along with its sister- 
languages, Koumanian, Italian, Spanish, and Portu- 
guese, it sprang into being when soldieis, colonists, 
and merchants, in the course of several centuries 
of Roman domination, had saturated western and 
southern Europe with their lingua rovnana rusticay 
or common Latin speech, an essentially popular 
and unliterary form of utterance, but forcible and 
instinct with an irrepressible vitality. This Latin 
of the Roman people and of their European posses- 
sions is known to philologists *.n the shape it 
received after the invasion of the barbarians and 
through the admixture of Teutonic elements, 
under the name of Romance. It is as it were a 
vegetable mould, spread to a gi-eat depth over 
the sui'face of western and southern Europe ; and 
from its common properties were formed, by a 
piocess of diiferentiation, the special and local- 
ised soils suited to bring forth ultimately the 
distinct literatures of Italy, France, Spain, and 
Portugal, In France Romance gave birth to Old 
French, which can be divided into three successive 
periods — the period of formation, the flourishing 
period, and the period of decay. The first is con- 
temporaneous with the earliest middle ages, and 
its origin, like that of French histoiy, dates back 
to the conquest of Gaul by Rome. The Celtic 
dialects were overpowered by the lingua romana 
rustica. While the masses spoke popular Latin, 
the literary dialect of Cicero was written and 
spoken by the educated and governing class : it 
was a class language, and continued so till the 
church was left alone in possession of this effete 
le^cy of ancient Rome. 

The lingua romana, according to a law inherent 
in every language, was already assuming local 

E eculiarities in different parts of Gaul when the 
rst move towards the formation of a French 
language, the campaigns of Julius Caesar, was 
completed by a second, the settlement in Gaul 
of the Frankish, Burgundian, Saxon, and Gothic 
tribes from beyond the Rhine. The formation 
of different dialects received fresh impetus from 
the complete disruption of the Roman power in the 
West. From that day, the processes of decay, 
which till then might be considered as modifica- 
tions within the lingua romana^ assumed a re- 
generative character and became the starting-point 
of a new language. To the Franks has fallen the 
honour of having their name attached to it. This 
Germanic title has by no means affected the inner 
construction of the language. Teutonic influences 
can be traced in goodly number in the vocabulary 
and phonetics of Old French; but the gram- 
matical framework and the syntax, whicn de- 
veloped only in the late stages of Old French, are 
wholly and absolutely Latin in origin and Latin in 
spirit. Language in Gaul, as elsewhere, ran into 
types : dialects, whose primary causes are obscure, 
were formed. In the valleys of the Rhone and 
of the Garonne, in the whole coun+^ (very nearly 
the half of modern France) verging to the Bay of 
Biscay, from the mountains of Auvergne south- 
wards, early French was not French; it inclined to 
the Italian and Spanish modifications of Romance 
on which it bordered. These southern dialects, 
Icnown under the collective name of langur d*oo, fell 
out of the race for supremacy when the centre 
of political and military power in Paris became 
strong enough to absorb the Mediterranean border 
in its circle of influence. By degrees inner troubles 
and invasion from without deprived the southern 
speech of its national significance as a body of lan- 
guage^ Nowadays Provengal ( q. v. ) is for the people 
a patois, for literary antiquaries and philologists 
a curious study. Its victor, the langue dloil, the 
parent of modem French, has had a triumphant 
career. Geographically, to it belonged the valleys 


of the Sa6ne, Loiie, Seine, Scheldt, and Meuse. 
Scholars distinguish four dialects in it. The dialect 
of Paris became paramount after the building up 
in Paris under the Capetian kings of a natuim 
centre for the gradual nationalisation of France. 
The culminating point of Old French was reached 
when it had evolved fully its ‘ half synthetic 
system ’ in the 12th century. 

The language thus shaped brought forth a 
stupendous amount of literature. For two cen- 
turies medieval French was the polite language of 
Europe, more so than modem French has ever been ; 
for after the early but transient literary outburst of 
the langue d'oc, and before the dawn of the Italian 
Renaissance, French had no rivalry to fear fi'oni still 
shapeless contemporaries. It was currently held 
till well into last century that French literal uie 
had its roots in the Augustan age of Latin culture, 
and that the Hellenism of the Renaissance was the 
fii-st air in which it flourished. The mythological 
apparel of French poetry and the classical rhetoric 
do admittedly proceed from that source. But 
hearts heat and imagination wove its webs of fancy 
in France ages before scholars imported the literary 
finery of Greece and of Rome. The natural trunk 
of French literature, if not of French letters, casts 
its roots in the same soil whence the language 
sprang. Language, nationality, and society are 
even in the middle ages the constituent elements of 
history, and the true nature of the times is better 
elicited from them than from the records of military 
violence. 

In the flourishing period of Old French, society is 
feudal, its character is the division of men into 
four sharply defined classes : the nobility, whose 
occupations were mainly martial, and who in 
consequence fostered an epic literature ; the 
burghers, among whom are first found the niore 
strikingly national points— common sense, 'wit, 
good-humoured satire, gracefulness, a fresh and 
nimble style ; the villeins, aftbiding to the burgher- 
plentiful material for jest; the clerics, including 
the clergy and all professional men, who spoke and 
wrote Latin, and who when they took to writing in 
French brought to it the older language’s historical 
and philoso^cal qualities. Those four classes had 
their being between the four walls of medieval im- 
mutability — ^the Catholic religion, feudalism, mon- 
archy, and the gi-ossness of their world-conceptions. 
Thus rough-hewn, French society, from the lltli to 
well into the 14th century, assumed and preserved 
throughout the Crusades, throughout the struggle 
between emperor and pope, in ^ite of the annexa- 
tion to England for a time of a large portion of 
France, the proud position of master and arbiter in 
matters of the intellect and of social commerce. 
The deeds of war of the Frankish kings of the 
Merovingian and Carlovingian dynasties called 
forth French epic poetry. The appearance^ of 
Clovis as the champion of the Catholic faith against 
the Arian heresy, of Charles Martel as the prota- 
gonist of Christendom against the Moslem Arabs 
from Spain, of Charlemagne eis conqueror of the 
heathen Saxons in Germany and of the Moham- 
medans on the banks of the Ebro, fed an ever- 
swelling strain of song till it rang its loudest in the 
Chanson de Boland (11th century). Bound this 
epic poem, struck up by the Norman trouvcre at 
the battle of Hastings, further royal, feudal, and 
biographical epics ranged themselves, almost all 
grounded on met, some borrowed from antiquity, 
some suggested ^ the Crusades, some imported 
from Brittany. The last class may he claimed 
by Great Britain as derived from the literary fund 
01 its oldest inhabitants; for, when the Celts of 
Britain had been driven from the east coast by 
the Angles and the Saxons, a part of tliem crossed 
the sea to French Brittany, taking with them the 



818 


FRANCE 


legend of King Arthur. Those who remained in 
Wales, after charming their Teutonic conquerors by 
their gift of song and poetry, fascinated with stUl 
greater ease the Normans lomanised by their long 
stay in France. The Bound Table, Perceval, Tristan, 
Lancelot were incorporated in Anglo-Norman 
literature, tUl they won for French in their con- 
tinental form the prize of narrative poetry. From 
France those romantic stories passed into the 
Netherlands, Germany, Italy, and the Sjjanish 
peninsula, carrying everywhere that air of chivalry 
and gallantry which in matters of the imagination 
gave an ideal to society and constituted its moral 
unity. In the middle of the 13th century the 
purely epic cycle and the romantic cycle engrafted 
upon it were complete. Then came in verse the 
opportunity of the story-teller and in^ prose that 
of the chronicler. The French fabliau or tale 
is unequalled for wit, humour, alertness, good- 
tempered malice, and refined mockery, with a 
strong dash of the salt of coarseness. The Vol- 
tairian spirit already tripped lightly about, and 
the fabliau writer, in his swift, pointed treatment 
of social matters, is the forerunner of the esprit 
Gaulots and Parisian vivacity which feed a distmct 
current in the stream of French literature. Boc- 
caccio and Chaucer drew much material from the 
French elaboration of tales hailing from all quarters 
of the globe. 

Whole collections of fables were fathei*ed upon 
iEsop, dubbed to that purpose with the familiar 
name of Isopet. By degrees the short fable was 
succeeded by long semi-epic, semi-satirical com- 
positions, in which a moral was aimed at man by 
the transference of social relations to the animal 
world. The Boman de Benart, the most repie- 
senfcative and most comprehensive of these pio- 
ductions, was imitated and translated everywhere, 
and its more interesting parts have remained a 
common possession of all literature, suggesting for 
instance the Flemish Beynaert de Vos, and finally 
appearing as Goethe’s Beineke Fuchs in modem 
literature. In the 14th century the latest French 
compilation of Mr Reynard’s exploits throws a deal 
of light on the society of the time. It expresses the 
ideas of the comparatively wakeful and wealthy 
middle class then occupying the large towns, their 
hatred of the landed aristocracy, and indifference 
to the villein’s lot. The French have to thank the 
Crusades for their first histories. Some of these 
belong to Aiiglo-Nonnan literature, and recount 
the deeds of France’s ally, Richard Coeur-de-Lion. 
But they are outshone by Villehardouin’s Gon- 
quUe de Constantinople, the masterpiece of his- 
torical composition in the middle ages proper. 
He reminds us of Herodotus as the Chanson de 
Boland reminds us of Homer. The sixth crusade 
and the life of Louis IX. are the subject of Join- 
ville’s Mimoires, while various causes resulted in an 
outburst of French or rather Anglo-Norman, his- 
torical productions in England which did not 
extend beyond the beginning of the 14th century. 
H^tory in the middle ages being heroic, epic, and 
chivalrous rather than didactic and philosophical, 
the aristocrats _ provided the clerics with the 
material and spirit of its treatment. But as time 
wore on the latter in their turn enriched French 
literature with branches that are entirely their 
own. They began to write in the character of 
students and s^olars, of moralists, caricaturists, 
educators, dramatists, and professors of religion. 
Their most important contribution to general 
literature is the Boman de la Bose, a vast allegor- 
i<^ treatment of the lover’s woes and the lover’s 
pursuit of the object of his passion. 
Begun by Gifflaume de Lorris, the poem was con- 
8nd diverted from its original purpose by 
dean de Menu ; it became' popular throughout 


Europe in the multitudinous artificially-cultured 
court circles of the 14th century. It passed into 
the Dutch, Italian, and English languages. It im- 
parted its character to French literature till the 
end of the 15th century, was transcribed and printed 
during 300 years, and stands in an indirect relation 
to the * romans ’ and ‘ precieux ’ works of the 17th 
century. Lyrical poetry has, properly speaking, no 
cradle of its own within the strict limits of Fiench 
medieval literature, for it was brought thither 
from a sunnier, warmer, and softer southern air. 
Italian, Spanish, and the langue d'oc were the 
natural and early vehicles of lyricism in Europe. 
Of these three languages the last named was the 
first to bear fruit. There prevailed in Provence 
some particular rules of etiquette and of good 
breeding, upheld by a brilliant society in which 
w^omen held the foremost place. The troubadours 
in their lyrics held up the mirror to that society 
and reflected its tastes. When the south had fallen 
a victim to the bane of persecution and military 
supremacy extended upon it from the sterner noith, 
the art of the troubadours found in the 13th centuiy 
a temporary abode in Champagne, Picardy, Flan- 
ders, and Artois, whence it passed to Germany, to 
Italy, to Sicily, to Spain, to Portugal, inspiring 
everywhere the first lisping attempts of nationalities 
whose languages have since proved themselves to 
be, as lyrical instruments, superior to the French. 

The 15th century witnesses the liimnistic trans- 
formation of Old French into Modem French. The 
last traces of case inflection disappear, the analytic 
form of language supersedes in all essential parts 
the half-synthetic system. The French mind ac- 
quires these q^ualities of reflection, French thought 
takes that philosophic turn which distinguishes 
the idealism of the intellect fiom the ide^ism of 
the imagination. Froissart, in his Histories, wields 
an inquiring as well as a picturesque pen. His 
successor, Philippe de Commes, the historian of 
Louis XI., is still more of a moralist and of a 
politician. Charles d’Orl4ans, snatching from the 
perishing troubadours the thread of lyrical poetry, 
passed it to Villon, who wove into its silk many 
a coarse hempen filament, till Cldment Marot 
raised French verse to religious solemnity in his 
translation of the Psalms, preserved its grace in his 
epistles, and gave it a pathetic ring in liis elegies. 
In the meanwhile the Italian Renaissance was 
filling with its glory the world of art and of litera- 
ture. Native and spontaneous literary activity 
was paling before the light of the revival of learn- 
ing. With the accession of the House of Valois to 
the throne we find at once that the spirit of France 
has passed away from the old into a new society 
and a new literature. France will now receive 
the lessons of ancient Rome, ancient Greece, and 
moderh Italy before it does again original work and 
resumes its supremacy in Europe. French society 
becomes polished, its local provincial centres die 
out, and culture flourishes in the court of the king. 
Francis I. is proclaimed the father of letters. 
The state is organised, there is a general intellectual 
impulse, women are promoied to the place of 
honour in social and court life. French officers, 
sent year after year at the head of French troops 
to Italy by Charles VIII. and Louis XII., brought 
back a knowledge and a love of art and letters. 
Italian architects built mansions for them and 
palaces for the royal family. Italian painters and 
sculptors hung pictures and set up statues in their 
halls. Italian scholars interpreted for them the 
masterpieces of Roman and CTreek literature. No 
longer mere power or physical prowess, but mind 
was the object of a gentleman’s ambition. It 
became the fashion at court to show enlightenment 
^ attending the preachings of the Reformers. 
Francis I. Md the foundation of the Biblioth^que 



FBANCE 


819 


Nationale and of the College de France. He, and 
his sons after him, encouraged artists and scholars. 
Paris numbered then 500,000 inhabitants, of whom 
15,000 were students. 

In the general excitement of the Eenaissance and 
the Eeformation, literature could not but move in 
the same direction as society at large. Italian 
comedy ousted the mysUres, sotties^ and farces; 
the imitation of Greek and Latin authors reduced 
the flow of inspiration in poetry, and burdened it 
with artificial rhetorical rules and with a mass of ill- 
advised borrowings from the Latin vocabulary and 
from the Latin syntax. Ronsard and his Ple%ade 
stood in the van of this movement, which Regnier 
endeavoured to stem, while Rabelais, mixing the 
new material with the old in an ill-assorted, stupend- 
ous mass of cumbersome learning, low jesting, high 
thinking, and word-rioting, came near being the 
burlesque Shakespeare of liis age, whose energies 
are best represented in we know not which of the 
numerous veins running through Gargantiia and 
Pantagruel. No two minds could be more differ- 
ent than those of Rabelais and Montaigne, the 
great prose-writers of the 16th century, yet only 
the Renaissance could produce either; the first, 
with his reason driven wild in pursuit of the visions 
of his imagination ; the second, a blithe Greek sage, 
carrying his wisdom lightly and discoursing as if 
arm in arm with Plutarch, his model. Rabelais, 
Montaigne, Calvin, and Descartes, by setting 
French prose on the basis afforded by the revival of 
learning, drew to themselves some of the attention 
then given to Italy. Poetry was rescued from 
Ronsard’s exaggerations by Malherbe only to be 
tapered down almost out of existence by over-much 
attention to elegance, refinement, lightness, and 
style. Looking forward through the spans of time, 
we find that, divorced from nature and limited to 
the expression of the social emotions, poetry is 
poetical with Lafontaine on^ in his M4gie attse 
Nymphes de Vattos, With Racine only in the 
choruses of his tragedies. As for the professed 
lyric poets of the 17th and 18th centuries, their 
performance bears the impress of the sterility and 
rhetoric of their Latin models. J. B. Rousseau, 
Lefranc de Pompignan, Lebrun, and Pindare are 
worse sinners in this respect than Racan, Chaulieu, 
and Parny. Lyricism finds better interpreters in 
church orators, such as Bossuet ( Oraisons Funebres)^ 
Bourdaloue, Massillon, and Fldchier, all of the 17th 
century. It pervades the glowmg pages which 
love of nature and effusion of sentiment dictated to 
J. J. Rousseau and Bernardin de St Pierre m the 
later part of the 18 th ; it dwells in the religious 
fervour of Chateaubriand and in the passionate 
enthusiasm of Madame de Stael on the threshold 
of the 19th. Andre Chenier was the first to restore 
some soul to poetry, in the pure Greek note which 
he sang during the horrors of the Revolution. 

Such a long eclipse is pai-tly explained by the 
premature application to literature of standards of 
taste and of formal criticism. Malherbe subjected 
his talent to a personal discipline which Boileau 
consolidated into a set of rules enforced with the 
lash of satire. Corneille wrote his tragedies^ early 
enough to remain comparatively free from this rod, 
but Racine acknowled^d Boileau as his master. 
The 17th century is in France the age of authority 
in literature as in everything else. The French 
Academy, founded by Richelieu in 1635, to estab- 
lish positive rules for the French language and to 
render French speech not only elegant, but also fit 
to present all arts and all sciences, gave an earnest 
of its future labours by an endeavour to curb 
Corneille’s waywardness in composition. Public 
opinion at court and public opinion in town circles 
—for Paris was becoming a centre of culture and 
thought, forming together with the court the whole 


of French society— fell by degrees into line with the 
Academy and with Boueau. Thus was formed, 
along with French unity, the unity of French 
literature, and to this period is ascribed the name 
classical period, to distinguish it from the peiiod 
of liberty and individualism ushered in after the 
Revolution and the Empiie, by the rise of liberalism 
in politics and the return to freedom in the matter 
of prose and verse composition. As long as town 
and court moved together in the same direction, 
the unity of French thought, of French liteiature, 
and of French political development remained 
unimpaired and produced its fruits good and bad. 
After Corneille’s sublimity and his representation, 
not without some Spanish staginess, or the conflict 
of duty and passion in heioic human bi easts, came 
Racine’s polished and courtly expression of the 
agitations of the heart. Molifere, the gieatest 
French painter of men from life, showed himself 
in his Tart life the scourge of hypocrisy ; in his 
Misanthrme he was austere and touching ; in the 
Femmes Savantes and in the Pr4euuses Midicules 
he exposed the false and pedantic eiudition of the 
woman of the peiiod ; in the Avare he i elated the 
plight of an unconscious miser; playful withal, 
castigating with sobriety, ruthlessly ]ust and gently 
forgiving, uproaiiously funny and immenselj’^ sug- 
gestive, acting his parts himself in the happiest 
fashion, using the sharpest, tersest, and brightest 
French. Regnard followed him, but far behind. 
Then came Destouches, Le Sage, Piron, Gresset, 
Sedaine, without Moliere ever having a lival, except 
perhaps Lafontaine, whose fables, conceived in 
the same inimitable French vem, are one and all 
natural or comic little dramas in wliich an appar- 
ently artless exhibition of the ways of animals and 
things leads to a neat moral applicable to man. 
Florian followed in his footsteps at a respectful 
distance. Madame de Sevignd gained a place for 
letter-writing as a distinctly French art, an accom- 
plishment in which many Frenchwomen have ex- 
celled after her. In contrast to Bossuet’s Hebrew- 
like eloquence and militant ecclesiasticism stood 
Fenelon, gentle, suave, and versatile, ever healing 
wounds and pointing a warning finger to dangeis 
ahead. Totally different from either of them had 
been Pascal, an introspective pessbnist oddly placed 
in the vestibule of an impersonal age, wrestling 
with doubt, bending the language to his intellectu^ 
agony, and planting upon the Jesuits the stigma of 
his honest, piercing satiie. La Rochefoucauld, who 
wrote his contribution to moral philosophy before 
La Bn^bre, was also a memoii--writer, a gift in 
which Cardinal de Retz, the naturalised Scotsman 
Hamilton, and the Due de St Simon all excelled. 

Amidst the mistaken foreign and home policy 
which was striking at the very roots of the nation, 
French literature offered towards the end of the 
long reign of Louis XIV. a spectacle of imposing 
intellectual force. France established thereby so 
well its claim to the leadership of society and 
literature in Europe that, thanks to a lull in 
native literary production, as in England, or to a 
comparatively backward state of culture, as in 
Germany, or to a paralysis of the national vigour, 
as in Italy, the French 17th century might seem to 
protract itself in all these countries even at a time 
when a total change was passing over French 
society, and pointing its literature in a new 
direction. The age of Louis XIV. was, above 
aU things, that of a well-balanced literature, the 
work of men whose nerves are not upset, who are 
fully satisfied with the work suggested by their 
situation. Their stock of ideas was adequate to 
their power of treatment, and nothing came to 
mar the dignity and gravity with vmich they 
approached their subjects. There is a whole^me 
moral tone underlying their performance, and the 
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kind of repose bred from the illusion that one’s 
work is final. But Louis XIV. ’s senility and 
fanaticism, and after him the license and un- 
scrupulousness of the regent, disorganised the 
court ; a lar^r number of thinking and able men 
collected in Paris than the service of the state and 
of the church could occupy. Parisian society, once 
educated by the court and long led by it, broke 
away, and violently rebelled against an irksome 
tutelage. It returned to freedom first, then it 
welcomed adventurous minds which alDandoned 
troublesome spiritual and moral loyalties to swell 
the ranks of drawing-room malcontents, while 
below them seethed a large class of intrigants and 
schemers recruited in the overgrown establishments 
of noblemen and courtiers. Literature, from being 
an art in itself, became subordinate to ideas ; by 
an enormous influx of ripening thought it became 
a vehicle for hitherto unexpressed political, moral, 
religious and scientific matter. Till 1750 the dis- 
integration of the old social body remained latent. 
Still, Montesquieu’s Lettres Persanes and his 
Considerations sur la Grandeur et la Decadence des 
Domains announced plainly enough the advent of 
social satire, and the application of philosophic 
method to the study of political history. But his 
Esj^rit des Lois, by showing the interdependence 
of physical and moral laws and the conditions to 
which is subjected the legislator’s apparent liberty, 
marks a clear departure from the traditional 
theories of government. 

The great mouthpiece of the spirit of the age, 
Voltaire, belongs still in pure literature to the 
times of Louis XIV. His tragedies are classical, 
his literary criticism is that of BoUeau, his poetry 
is an academic display of wit and sociability ; but 
the remainder of his works form a complete battery 
in which his tales represent the light artillery and 
his histories the heavy guns. Combining passion 
with philosophic acumen, strangely divided between 
vanity and generosity, the personal friend of kings 
and the advocate of individual and popular rights, 
preaching tolerance and openly undermining public 
lespect, deep in prejudice and the enemy of super- 
stition, he abowered upon the tottering edifice of 
French society pamphlets, treatises, letters, dis- 
courses, epistles — all of them shafts pointed with 
sarcasm, finely weighted with a touch of plausible 
learning, and feathered from the wing of his spark- 
ling imagination. He was assisted in his incessant 
warfare by a host of talented and original thinkers. 
Sensualistic followers of Locke, like Condillac and 
Condorcet ; combative materialists, like Helvetius 
and D’Holbach ; encyclopaedists, headed by Diderot 
and D’Alembert; earnest moralists like Vauven- 
argues ; writers of novels and plays with a purpose, 
such as Le Sage and Beaumarchais, or vdth the 
object of minute psychological analysis, such as 
Marivaux and I’Abb^ Provost; naturalists, like 
Buflbn and Bernardin de St Pierre, showed eadh 
in his own department of letters, art, or science, 
many even in several departments at once, one 
common spirit and an identical zeal by which all 
thinkers and writers, often unknown to themselves, 
worked in concert as if holding of malice prepense 
an intellectual Pentecost. The age was too much 
in earnest for plain comedy ; it was too bitter for 
poetry ; Gilbert almost alone wrung a true cry 
from his heart ; Cr6billon writes some overwrought 
tragedies, and Laharpe stands forth as the last 
critic of the Boileau school. 

At this juncture J. J. Rousseau appeared to 
complete Voltah^ Born in Geneva, where the 
poliuoal institurions towards which France was 
^ving were parljly in existence, early weaned 
an atanosphere^ stiU nominally Calvinistic, 
gmfessedly at war with the philosophers, he gave 
ihem the support of his persuasive eloquence, 


assion, imagination, inspiration, enthusiasm, 
eating in fact their cold intellectualism with 
an emotional fire that quickened the seed of mis- 
chief, and raised the nation’s pulse to fever-heat, till 
even Rousseau’s voice was lost in the clamour of the 
Revolution. He broke fresh ^'ound in the science 
of politics by his Contrat Social, in the ait of 
education by his Mnile, in pure literature by his 
Nouvelle Heioise, painting a picture of more 
natural morals, often greatly at variance with 
morality. An unworthy son of the society of 
his day, he passed condemnation upon it. In the 
year after his death the political assemblies began 
the realisation of his ideas. Thus literature, at 
work among other causes, led straight to the 
Revolution. The ring of Mirabeau’s oratory -was 
heard for a few years above the turmoil in which 
perished the poet Andr6 Ch6nier. 

As long as the axe did execution in France, and 
as long as Napoleon’s sword held sway in Europe, 
literature did not raise its voice. Madame de 
Stael drew her inspiration from without, though 
mentally and emotionally in touch with J. J. 
Rousseau. She called the attention of France to 
the benefit it could derive from the study of inde- 
pendent foreign literature, such as the nascent 
literature of Germany and the established litera- 
ture of England. She showed that the poetry 
of the Renaissance, derived from the ancients, 
elaborated into formal classicism, burdened with 
pagan associations, and modernised in Italy and 
Spain, could not be compared with the hidden 
bubbling springs welling forth in the chivalry and 
cathedrals of the land, and flowing from the lips 
of the greatest poets out of France. 

By doing away with every sori of restriction and 
privilege the Revolution imparted a new unity 
to the French nation, immensely developed the 
function of the middle class, and threw open vast 
prospects to its hopes and ambitions. Becoming 
the centre of gravity of the nation, and holding in 
its hands the reality of power, it re-echoed the 
ideas of Madame de Stael. Chateaubriand, find- 
ing in a return to medieval ideals the proper food 
for his imagination and the right colours for his 
style, unwittingly favoured her liberalism. Then 
Lamartine stepped forth as the lyrical poet long 
looked for in vain, revealing in his reposeful, tune- 
ful lines, often sad, and ever bathed in a dim 
religious earnestness, a beautiful and sympathetic 
side of French poetic sentiment which had never 
yet found a mouth able to utter it. A whole 
school of lyric poets followed in Lamartine’s foot- 
steps — ^Alfred de Vigny and Victor de Laprade 
being among the gi*eatest. Casimir Delavigne is 
not free from the besetting sin of rhetoric, and 
Victor Hugo was master of too many instruments 
besides the lyre to be classed here. His position 
is that of founder and head of the French romantic 
school, as the men called themselves who threw off 
all allegiance to* the classical traditions. He phil- 
osophised for his followers on romantic aesthetics, 
ex^aining what relation ugliness bears in art to 
beauty. He applied his doctrine in a series of 
dramas, to one of which, Hernani, the romanticists 
nailed their colours and conmelled the public to bow. 
From 1830 to 1885 Victor Hugo was in all kinds of 
literature, at first an initiator, then a revered and 
victorious chief, and during his old age an idolised 
master. Under his leadership formalism was ex- 
cluded from the technique of poetry; ingenuity 
and a free adaptation of rhetorical means to poeti- 
cal ends taking the place of compulsory standards. 
In prose style was left similarly to individual 
initiative ; the lan^age being boldly bent to the 
purpose of the writer, and receiving its moulding 
from the originality and character of his mind. 
There was no longer a question of imitating set 
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models and complying with fixed precepts. Ex- 
pression received its form from withfe. Hence a 
new, multiple, and often eccentric art, seeking 
too much after the pictorial and sensational signifi- 
cance of words, a general strain on the resources 
of language and of literary expression, hut a pro- 
fusion of striking effects, and the transference to 
the pen of many capabilities belonging properly to 
the brush, the pencil, or the 'chisel, victor Hugo 
inaugurated thus a new method in literary com- 
osition. Taste and wit became of less moment, 
ecause literature no longer rested upon society 
as a whole, but upon the nature of each individual 
writer. 

Romanticism represented three things : a return 
to ideals medieval, a recoil from ideals classical, 
and the awakening of modern France to its own 
ideals. Victor Hugo embodied all this in his long 
career. Royalist and Catholic at first, he sang 
odes to the past; adversary of the Academy and 
of the Thetoe Frangais, he gained seats in the 
first for his followers and the boaids of the second 
for his and their dramas. Then, interpreting the 
inner life of the bourgeoisie, he wrote for them 
the poetry of their daily musings, of their affec- 
tions, of their children. Next, led on to liberalism 
and to the breadth of human charity, he mth one 
hand branded Napoleon HI, with the other revealed 
what gleams of spiritual beauty shine unknown in 
the hearts of the lowest and poorest, while his 
imagination wrought into epic poems the history 
of the world and the destiny pf man. Nobody ever 
did so much with words, and words never did so 
much for anyone. The aesthetics of romanticism 
bore fruit in the transformation of dogmatic criti- 
cism into literary history. Sainte-Beuve applied 
the theory of the new practice with so much success 
that the critique of art and literature, always a 
favourite pursuit with the French, but long a cause 
of weakness, became one of their strongest points, 
and most beneficial to all literature. With him, 
Villemain, and Scherer, literary history became 
comparative as well as personal. To attempt an 
enumeration of Victor Hugo’s followers, or of the 
writers in any given field, would break the propor- 
tions of this general survey, besides conveying a 
wrong impression, for it is a feature of this century 
that the activity of talent pervades several fields, 
and expresses itself in verse and in prose almost 
indifferently. Lamartine, for instance, was an 
orator and a historian as well as a poet. Victor 
Hugo was still more discursive. Few men sat 
down to their work with the intention of deriving 
their inspiration from the nature of their subject 
only. Subjects were rather chosen as themes, and 
their treatment showed a complicated compromise 
between man and thing. Michelet’s history, for 
instance, is not separable from Michelet. After 
the first ado of the romantic movement, which 
immensely broadened the stream of French litera- 
ture, the old and new flood mixed their waters and 
ran as it were into four principal masses. Poetry 
became more and more or an art and less and less 
of a substance, except in Alfred de Musset, who 
rivalled the finest performance of Lamartine and 
Victor Hugo without sacrificing his originality to 
either, sometimes toying with life, sometimes 
sneering at it, sometimes uttering the cry of man 
unredeemed from vice, crushed in sorrow, and 
bound in weakness, in a voice so true, in so sweet 
a melody, that he is the most loved of French 

E Dets. Below him stand the Parnassian poets, 
econte de Lisle, Baudelaire, Sully-Prudhomme, 
Francois Gopp6e, Catulle Mendbs, and Jos^ Maria 
de Heredia ; and conspicuous among his minor con- 
temporaries are the ultra-romanticists Gerard de 
Nerval and Th^ophile Gautier. 

The drama, to which Casimir Delavigne, Alfred 


de Vigny, and Alexandre Dumas laid stepping- 
stones for Victor Hugo, fell after him into the 
hands of the semi-classicist Ponsard, of Augier, 
Feuillet, Alexandre Dumas fils, and Sardou. The 
comic stage, occupied by the rapidly-constructed 
and rapidly- vanishing pioductions of Scribe, only 
seldom saw a real comedy. But as a set-off some 
of the old comic force entered now and then into 
the romantic drama, and trickled into many novels 
and romances. These were a genuine growth of 
the times, and, for variety, artistic treatment, 
psychological analysis, they rank high above every 
novel published before, with the exception of but 
a few to which they are historically affiliated. 
Novels are fantastic vnth Cli. Noclier, historical 
with Alfred de Vigny, realistic with M6rim6e, 
Balzac, Flaubert, and Daudet, panoramic with 
Alexandre Dumas the elder, homely with Sandeau. 
George Sand, possessed like Madame de Stael 
of almost masculine gifts, and, like her, one of 
Rousseau’s disordered kindred, exhibited in her- 
self and in her books the play of the passions 
in their natural state, till poured forth her 
mellowed ardour in pure idyls of country life. 
There is but a distant affinity between the 
'realisin’ of some of the preceding writers, the 
‘naturalism’ of Zola and Maupassant, and the 
‘ impressionism ’ of the De Goncourts. A wave 
of liberalism in the Roman Catholic Church boie 
Laiiiennais, Lacordaire, and Montalembert to ora- 
torical fame, while Renan shone in church his- 
toiy, Cousin and Auguste Comte in philosophy, 
Taine in scientific psychology. Beranger stood 
almost alone in having but one specialty. A 
liberal, though under the spell of the Napoleonic 
military glory, he raised to an art his turn for 
penning popular songs. The analytical qualities 
of the French mind and its power of constructive 
wi-iting were nowhere better displayed than in 
the department of history. A. Thierry with 
fidelity and picturesqueness, Guizot with some 
heaviness, Thiers with patriotic complacency, 
Ciuinet and L. Blanc with too uiuch passion, 
blicheleb with an excess of the poetical faculty, 
De Tocqueville with breadth and insight, attached 
their names to some masterly work. 

The end of the 19th and beginning of the 20tli cen- 
tury found French literatuie in vigorous if somewhat 
distracted condition. Old schools still lingered, but 
reaction was strongly marked in every field. Groups 
or e/iapelles formed— and reformed— by the score. In 
poetry the Symbolist school, ci-devant ‘ Decadents ’ 
— Verlaine and Mallarm4 at their head — rebelled 
against the lapidary Parnassian style, and began 
the cult of vagueness and obscurity, vers Hbre and 
word-music, which was taken up among others by 
Viele-Griffin, Henri de R6gnier, and the Belgians 
Verhaeren and Maeterlinck. The romantic tradi- 
tion was upheJd by Richepin and the Comtesse de 
Noailles ; the classical by Jean Mor^as and Charles 
Maurras. But the most remarkable development 
was the neo- Catholic nationalist school, represented 
in verse by Gu6rin, Claudel, Francis Jammes, and 
Pdguy, the poet critic who fell in the Great War, 
which gave fresh impulse to this traditionniste move- 
ment. In drama the same macedoine: naturalist 
plays from Henri Becque, symbolist from Maeter- 
linck, romantic (verse) from Rostand; above all 
m^ces d psychological, physiological, socio- 
logical — sensuous withG. dePorto-Riclie, censorious 
with Brieux, pungently witty with Donnay, tense 
with Hervieu, violent with Bernstein, elevated 
with F. de Curel, to name no more of a brill^t 
Wnd. Antoine’s ThdStre Libre fostered individu- 
ality and audacity. In the novel these found still 
freer scope. Anatole France, foremost French man- 
of-letters of his age, linguist, historian, arnhse- 
ologist, artist, philosopher, and what not, has a 
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place apart. That master-analyst, Paul Bourget, 
helped to give naturalism its quietus, and follow- 
ing the psjrchological novel of Stendhal, showed 
new possibilities in realism. The roman social 
quickly took root. While Pierre Loti and the 
Tliaraud brothers go abioad for their vivid pages, 
Bazin, Bordeaux, Boylesve depict French pro- 
vincial life. While Andre Gide and Marcel Proust 
plunge ever farther into the dark unfathomed depths 
of the human soul, Pierre Benoit disports in 
romantic adventure. While Romain Rolland prides 
himself on his serene internationalism, Maui ice 
Baires, apostle of nationalism, waxes lyrical over 
his native soil. With Jules Lemaltre, Brunetiere, 
Faguet, Lanson, Doumic, Sarcey, there was no 
lack of critics to direct, dote, damn, and disagree. 
Bergson and Boutroux showed that philosophy was 
still a form of literature distinct from fiction. 
Henri Fabre, the naturalist, won the title of the 
Insects’ Homer. Lavisse, Sorel, Hanotaux, the 
historians, Berthelot the chemist, and other savants 
took their seats among the ‘Immortals.* Vigour 
and variety marked every department of letters 
at the dawning of the new century, and the War 
which ravaged and welded France brought no 
unity and no devastation to its rich perennial 
literature. 

In France more than in any other country 
mental power is accompanied by the literary 
faculty. Hence all science and all manner of erudi- 
tion claim a place in literature. An inquirer going 
the round of the interests of civilised man would 
with difficulty find an object of study or a branch 
of culture in which the French could not offer a 
model of presentment. Their literature is marked 
by symmetry and fullness in its successive periods, 
by continuity in its unity and variety, by even- 
ness in its distribution over the pursuits of man, 
by regularity in its function towards society, by 
the amenableness of the people to its influence. 
Literature is a mmhtier instrument with them 
than elsewhere. They quickly respond to it. 
The susceptibility of the national character, its 
somewhat feminine eagerness and quickness of 
perception, which keeps society as it were in a 
continual whirl of integration and disintegration, 
and ideas in perpetual revolution, are the very 
endowments which make their literature the most 
uniformly readable of all. With a little less of 
the mind -quality about them, they would be 
happier and wiser, perhaps, but Europe would be 
duller and poorer. 

The history of the French language may be studied in 
the dictionaries of Diez, Brachei, Littr4, and Oledat, and 
in Brunot’s Histoire ( 1905 et seq.) ; its grammar in such 
books as those by Biez, Bartsch, Brachet, and Gaston 
Paris. The serial Bomania (smoe 1872), the ^eitschrift 
fur JRomomische Fhilologie (since 1877), Bomamsche 
Forschungen (from 1883), Dr Wendelin Forster’s Altfran- 
zdsisclie Bibliotheky and Suchier’s Bibliotheca Normannica 
may also be consulted. 

For the histo^ of the literature, see the monumental 
FLisUtire litteraire de la France, begun by the Benedic- 
tines and continued by members of the Institute (i.-xxxv, 
1733-1916), but reaching only to the 14th century ; Petit 
de JulleviUe’s ample Histoire de la Lomgue et de la Littira- 
ture frangaise (1897-99) ; and for early texts the works of 
J. J, Ampdre, L4on Gautier, Aubertin, Gaston Paris, P. 
Meyer, and J. Bedier. For the 16th century Darmesteter 
and Hatzfeld ; for the 17th, Voltaire, Demogeot, Laharpe, 
Sainte-Beuve, V. Cousin, Pommel, and Dupuy; for the 
18th, Barante, Villemain, Bersot, Albert, Lord Morley, 
E. and J. de Goncom-t; for the Revolution, J, Oh4nier, 
G4ruzez, Maron, G, Merlet, and the De Goncourts. For 
the 19th century and contemporary literature, books by 
Charpentier, Merlet, Le Goffic, Mme. Duclaux, and cri- 
ti^l essays on individual writers by Vinet, Sainte-Beuve, 
Villemain, Mont4gut, Pr^vost-Paradol, A Pontmartin, 
Gajo, Taine, Scherer, Paul de St Victor, G. Planche, H. 
Etienne, St Ren4 TaiUandier, Janin, Saint-Mar c-Girardin, 


Lemaltre, Bourget, Brimeti^re, Faguet, Pollock, Saints- 
bury, and Henry James. 

There are manuals covering the whole ground by 
Lanson, Brunetiere, and Faguet, and in English by Saints- 
bury, 0. H. 0. Wright,, Dowden, andK. T. Butler (1923). 
See also the Grands Ecrivavas series ; editions by the 
societies of Ancterhs Textes and Textes Modernes ; and 
the articles on the chief French writers in this Ency- 
clopaedia, as well as Chansons de Geste, Drama, 
Fabliaux, Novels, Provencal, Romance Languages, 
Romances, Architecture, M.usic, Painting, Sculpture. 

France9 Anatole (pseudonym of Jacques 
Anatole Thibault), French man of letters, and the 
foremost writer of his time in France, was born 
in Paris, 16th April 1844. From his father, a book- 
seller and bibliographer of the Quai Malaquais, 
he inherited gifts of scholarship, while from his 
mother, a woman of religion and a lover of beauty, 
there came to him faculties of fancy and imagina- 
tion. Outwaidly the circumstances of his life weie 
uneventful. Educated for a short time at a school 
in the Faubourg St Germain, and later at the 
Jesuit College Stanislas the chief influences which 
went to the moulding of his mind were the classics 
of Greece and Rome, and the spirit of the 18 th 
century in France, while scarcely less impoitant 
was the environment of his earliest years— old 
Paris, with its historical associations, with its 
book-stalls and curiosity-shops, with the micro- 
cosmic life of its quays. On the completion of his 
education there followed a period of teaching and 
also of desultory journalism, when work in veise 
but also in prose wp,s contributed, mostly to the 
pages of ephemeral reviews devoted to furthering 
the aims of the Parnassian poets. To these acti- 
vities the appeamnce in 1868 of Alfred de Vigny, 
a study of the great precursoi of the Parnassians, 
was a natural sequel, and this was followed in 
1873 by the publication of Les Poimes dor is, a fiist 
volume of verse in the Parnassian style. In 1874 
France was on the staff of the Senate Library, but 
soon resigning that position, returned to literature, 
edited a series of French classics for Alphonse 
Lemerre, the publisher of the contemporary poets, 
and became for a time a reader with that house. 
His work duiing this period, consisting of mono- 
graphs on the classic writers of France, was col- 
lected and published as Le Ginie latin ( 1913). In 
1876, with Les Noces corinthiennes, came a second 
volume of verse, which revealed, like its prede- 
cessor, elegance without originality, a certain deft- 
ness of touch, a wide range of reading and interests, 
but little poetic inspiration. It was in prose, 
indeed, that France, as heir to the ironic tradition 
of Montaigne, Voltaire, Renan, was to find his true 
form of expression ; in that medium, charged with 
satire, yet relieved throughout with pity and 
sympathy, was henceforward to be developed a 
philosophy of almost unrelieved scepticism. In 
1879, as fixst attempts at fiction, appeared Jocaste 
and Le Chat Maigre, two short naturalistic novels, 
much inferior to later work, especially to their 
immediate successor, Le Crime de EylvestreBonnard 
( 1881 ), which, crowned by the Academy, must be 
considered the first of France’s masterpieces. Here, 
as in most of his stories, there is no continuous 
narrative, but a series rather of loosely connected 
sketches, essays, and meditations ; thiough these, 
in a style charming as always in its harmony, grace, 
and rhythm, and in its studied simplicity and 
lucidity, is recorded with gentle irony the tale of 
Bonnard, the unworldly antiquarian, the eailiest 
and certainly one of the most delightful of France’s 
avatars. Les Disirs de Jean Servien, which fol- 
lowed in 1882, a novel of the naturalistic type, is 
one of the weakest of France’s works, but Aheille 
(1883) is a pleasing fairy tale. Le Lime de mon 
ami (1885), an autobiographical account of early 
days, is an undoubted masterpiece in its kind, a 
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pel fee fc fusion being contrived between the genuine 
impressions of childhood and the more critical re- 
flections of maturity ; hardly so successful in this 
manner were the sequels, Pierre NozUre (1899) 
and he Petit Pierre ( 1918 ). In 1886 appeared Les 
Enfants, a collection of nursery stories, and for 
some years thereafter France’s production was 
limited to short stoiies and to journalistic work in 
literary criticism. In the short story, as repre- 
sented in the series Balthasar (1890), and in the 
later series VMui de nacre (1892), Le Puits de 
Sainte-Glaire (1895), Grainquebille, Putois, Riqmt 
(1904), Les Contes de Jaegnes Tournebvoche (1909), 
tmiXLes sept femmes de laBarhe-Bleue ( 1909 ), France 
cannot compare with the great masters in that 
craft, though even the most indifferent are models 
in style. In literary criticism, however, his name 
ranks high, although he represents the type of 
critic who, maintaining the essential subjectivity 
of criticism, does not criticise, so universal is his 
curiosity, so catholic his taste, so absolute his 
scepticism as to rules, canons, and principles of 
literature. In La Vie litUraire (4 vols. 1888-92), 
a collection of his work in literary criticism, con- 
tributed to Le Temps^ France appears as an un- 
rivalled causeuTy as a trained and erudite historian, 
as in part a gifted moral philosopher, while in 
these four volumes, perhaps better than in more 
formal works, are reflected the essential convictions 
of the author — ^his universal scepticism and irony ; 
his purely human and naturalistic conception of the 
world ; his code of ethics ( later beautifully expressed 
in Le Jardin(L Epicure, 1894), based exclusively on 
freedom, sympathy, and pity ; his hostility to the 
traditions and institutions which support super- 
naturalism, asceticism, and dogmatism; his open 
advocacy of the thought and even of the ethics of 
the 18th century. After 1892 France forsook 
literary criticism for fiction, and in Thahs ( 1890 ), 
La Patisserie de la reine Pidau^e (1893) — ^the 
sequel, Les Opinions deM, Jirdme uoignardi^l^^Z), 
is in important respects inferior — and Le Lys rouge 
(1894), embarked on the period of his neatest 
artistic achievement, a period which ended in his 
election to the Academy in 1896. Thais, the tale 
of an early Christian hermit, who in saving a 
courtesan lost his own soul, is written in the tone 
of the Lives of the Saints, and is the most carefully 
finished of his works ; La Pdtisserie de la^ reine 
Pidaugue, a pastiche perfect in its sustained imita- 
tion of 18th-centi:uy style, has no plot, though 
there is a connecting interest centring round the 
epicurean Abb6 Coignard, who, in his delight in 
confounding human reason by the spectacle of its 
infirmities and contradictions, maybe taken as a 
projection of France himself. In both works, only 
more openly in the second than in the first, super- 
stition and asceticism are made the sport of destruc- 
tive irony. Le Lys rouge, a novel of contemporary 
life, reveals France’s style in unmatched pellucidity; 
here, as always, conversations are ^ of the very 
essence of the story, and from the point of view of 
art, if not from that of ethics, universal tribute has 
been rendered to this work. To the literary life 
of France in the period following 1897, the Dreyfus 
case must be taken as the key. Under the influ- 
ence of that crisis, sceptic though he was, and as a 
result, one must suppose, of the ascendancy of tl^ 
pity and sympathy which had always tinged liis 
scepticism, France became, from what might be 
termed a conservative anarchist, an open champion 
of free-thought and socialism. In the four volumes 
of Histoire cont&m/poraine — JJOrme du mail (1897), 
Le Mannegum W osier (1897), VAnneau 
thyste (1899), Monsieur Bergeret dPam (1901)— 
the coarse of this evolution in his thought is to be 
traced. These volumes consist of a series of articles 
originally contributed to Le Figaro, but they are 


articles of a kind which almost defy definition ; 
sometimes they consist of a descriptive sketch with 
some of the elements of a short story, more often 
they are a commentary and mostly a satire on 
cm-ient events ; in so far as a certain thread of 
narrative connects the whole, the various instal- 
ments may really be regarded as the chapters of a 
loose and rambling novel ; thus UOrme dit mail is 
unique as a description of provincial life, LeMannc- 
guin osier is a living pictuie of shabby gentility, 
whUe L^Anneau d^arnWiyste and its almost puiely 
political sequel, Mon^eur Bergeret d Pans, together 
form a bitter satire against the woildliness of the 
established church. Throughout the whole of the 
JSistoire contemporaine it is in the life, character, 
and opinions of Professor Lucien Bergeret, a picture 
of France himself, that chief interest lies. In 
Monsieur Bergeret d Pans there are no more than 
bints of France’s sympathy towards socialism, but 
shortly thereafter he definitely espoused that cause, 
and subsequently wrote and spoke much in its 
furtherance; Opmions sociales (1902) is an assem- 
blage of his written views on questions social and 
economic ; while Vers les temps medleurs (1906) is 
a collection of his speeches on similar topics. Of 
the two stories in Sur lapietre hlanehe (1905), the 
second represents France’s conc^tion of a Utopia, 
but it is a Utopia essentially disappointing. 
Equally disappointing were the times in which the 
work appeared— no real political purification had 
followed from the Dreyfus case, the promises held 
out by socialism continued unfulfilled. In these 
circumstances disillusionment came to France. It 
was then that La Vie de Jeanne d'Arc (1909), an 
elaborate anti-clerical work, appeared, but more 
typical products of discouragement and cynicism 
were L'tle des Pingouins (1908), a pungent poli- 
tical satire on the vanity of human endeavour; 
Les Dieux ont soif (1912), an. historical novel re- 
flecting through Biotteaux des Islettes antjagonism, 
on the part of the author, to the French Revolu- 
tion, and La Pivolte des Anges (1914), a novel 
chaotic in construction and anarchistic in phil- 
osophy. A pacificist prior to 1914, France nevei- 
theless actively supported his country during the 
Great War with his pen, as in Sur la vote glorieuse 
(1915) and Ce gue disent nos Marts (1916). Later 
he appeared as a somewhat sceptical apologist of 
bolshevism. In 1921 he was awarded the Nobel 
Prize in literature, and in 1922 appeared La Vie en 
fleur. He died 12th October 1924. The chief charac- 
teristics of France as a wiiter and his merits as a 
stylist have been indicated. Among his limitations 
are to be noted the essential formlessness of his longer 
works, a tendency to repetition, and a subjectivity 
which hampers his creative imagination, making lus 
best characters no more than portraits of himself. 

See works by G. M. C. Brandes (1908), G, Michaut 
(1913), V. Giraud (1914), W'. L. George (1915), and 
L. P. Shanks (1919) ; also A. L. Gu^rard in FzVe 
of French Rcmiame (1916). ^ Most of Prance’s works have 
been translated into English ; his table-talk, collected 
and recorded by P. Gsell, appeared in translation as 
Anatole France and his Circle (1922). 

France^ Isle de. See Maueitius. 

Francesca da Simlni. the beautiM 

daughter of Giovanni da Polenta, loid of Ravenna, 
was given in marriage to Giovanni the Lame, son 
of Malatesta, lord of Rimini, on the conclusion of 
peace between the two houses. But her heart 
already given to Paolo, Giovanni’s brother ; and in 
1286 Giovanni, surprising the two lovers together, 
slew them both. The incident is woven into the 
Inferno of Dante. See Leigh H^t^s poem, 
D’Annunzio’s tragedy, and Yriarte, Frtm^oise de 
Pimini dans la Idgende et dans VMistoire (Pans, 
1882). 
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francesco di Paula^ or St Fkanois of 
Paola, founder of the order of the Minims, was 
horn in 1416 at Paula or Paola, a village of 
Calabria. At the age of thirteen he was the 
inmate of a Franciscan convent; and at nineteen 
he retired to a cave where he inflicted on himself 
every species of self-mortification. The fame of 
his piety having attracted to his cell several 
emulators of his austere life, he obtained permis- 
sion to erect a convent, and the new community 
received from Pope Sixtus IV. the title of the 
Hermits of St Francis of Assisi ; but the title was 
changed by Alexander VI. to Minim-Hermits of 
St Francis of Paola. The founder established 
numerous communities in Italy, Sicily, France, 
Spain, and Germany, but the Minims were never 
settled in Great Britain or Ireland. To the usual 
conventual vows, Francesco added one of the most 
rigorous abstinence — ^flesh, eggs, cheese, and milk 
being strictly forbidden the entire year, except 
in iUness. Popular report having attributed to 
Francesco several wonderful cures, Louis XI. of 
France, being ill, summoned him to his presence. 
Francesco was received with the highest honour, 
and attended the king on his death-bed. Charles 
Vni, and Louis XII. induced him to settle in 
France, and built him convents at Plessis-les-Tours 
and Amboise. Francesco died at Plessis on Good 
Friday 1507, and was canonised in 1519. 

Franceville® a military station in French 
Congo or Gabun (q.v.), founded by De Brazza in 
1881 on the Ogow6, near where the Passa enters it. 

Frailclie-€oillt^9 province of E. Fiance, in the 
Rhone basin, corresponded to the former County 
of Burgundy, and comprised Doubs, Haute-Sadne, 
and J ura departments. Capital, Besan§on. 

Francliise* See Congress, Parliament, 
Reform, Representation, Women’s Rights, 
and the sections on the government in the articles 
on the various countries. 

Francia (1450-1517), a Bolognese painter 
whose real name was Francesco Raibolini. Origi- 
nally a goldsmith, medallist, and artist in niello- 
work, he became famous as a religious painter, 
influenced mainly by Peiugino and Raphael. See 
C. G. Williamson, francia (1900). 

Franciay Jose Gaspar Rodriguez, usually 
called Dr Francia, Dictator of Paraguay, was the 
son of a small landed proprietor, of French or 
Portuguese origin, and was born near the town 
of Asuncion about 1757. He studied theology at 
the university of Cdrdoba, took his degree as 
doctor of theology, and was for some time a pro- 
fessor in that faculty. Next he adopted the pro- 
fession of law, and practised for thirty years, earn- 
ing a high reputation. He was past fifty when the 
revolution which shattered the Spanish yoke in 
South America broke out in Buenos Aires. Para- 
guay at first offered active opposition to the revolu- 
tionists, but ultimately sought to obtain independ- 
ence for itself. Francia took a leading part in the 
movement, and on the declaration of independence 
in 1811 was appointed secretary of the first national 
junta. Two years later, under a new constitution, 
he was elected one of the two supreme consuls. 
Francia was himself virtually sole ruler from the 


first, and in 1814 was appointed dictator for three 
years. At the expiry of that time the dictatorship 
was given him for life, and the absolute control 
so conferred he exercised until his death in 1840. 
Under Francia’s firm rule the condition of Para- 
guay rapidly improved, but the country went to 
ruin after his death. One characteristic of his 
government was a system of non-intercourse, politi- 
cal or commercial, with other nations. So strict 
were the re;^ations against foreign intercourse 
that ingress to or egress from Paraguay was next 


to impossible; and Francia’s treatment of some 
foreigners who did get in, among them the famous 
savant Bonpland, was harsh and barbarous. He 
was a complete despot throughout, but his aims 
were not purely selfish. He was unscrupulous in 
his choice of means, and became more violent as he 
grew older and as the east wind blew. Yet he im 
proved agriculture, promoted education, repressed 
superstition as well as religion, and enforced strict 
justice between man and man in his law-courts, 
however little he regarded it for himself. And it 
is said that his death was regretted by the people as 
a public calamity. Francia is a solitary figure full 
of interest of a kind, but is after all a very mean 
example of the old Greek tyrant, and becomes 
absurd when posed as a great hero and patriot. 

See Rengger and Longchamp’s Essai Historique^ &c. 
(Paris, 1827); Spanish Life by Bazdn (1887); and 
FranMs Reign of Terror (Lend. 1839), by J. P. and 
W. P. Robertson, two young Scotsmen whom Francia 
turned out of the country. Carlyle’s interesting Edin- 
hurgh essay (1843) must be read with caution, in view 
of its bias favourable to the dictator. 

Francillon, Robert Edward (1841-1919), 
novelist, was born at Gloucester. Educated at 
Cheltenham and Cambridge, and called to the bar 
in 1864, he was on the Glohe newspaper from 1872 
to 1894. Grace OwerCe Bngagermnt^ a first novel, 
appeared in Blaelcwood's Magazine in 1868. Among 
later works were Olympia A Dog and hts 

Shadow ( 1876 ), King or Knave ( 1888 ), Jack Doyle's 
Daughter (1894), Mid-Victorian Memories (1913). 

FraiiciS 9 Saint. See Francis of Assisi. 

Fraacis 1*9 king of France, son of Charles, 
Comte d’Angonl5me, was born afj Cognac, Septem- 
ber 12, 1494, and succeeded Louis' XII., his uncle and 
father-in-law, January 1, 1515. His first act as king 
was to reconquer Milan, which had been wrested 
from his predecessor two years before. Crossing 
the Alps oy an unguarded pass, he attacked the 
Swiss mercenaries in the Milanese at Marignano 
( 13th September 1515 ), and obtained a complete vic- 
tory — ^the Swiss losing 12,000 men. In December 1516 
he signed a concordat with the pope, which virtually 
broke down the independence of the French national 
church. On the death of Maximilian, emperor of 
Germany, in January 1519, Francis became a candi- 
date for the imperial crown. But the election of 
Charles of Spain ( henceforward known as Charles 
V., q.v.) provoked Francis to a declaration of war 
against him, though, in spite of all the splendours 
of the ‘Field of the Cloth of Gold’ near Calais 
(1520), the French king had failed to secure for an 
ally Henry VIII. of England, who afterwards joined 
the pope and the emperor. The papal troops drove 
the French out of Italy ; the soldiers of Henry and 
the emperor invaded France on the north ; the 
Constable Bourbon deserted to the enemies of 
Francis ; and the principal Italian republics 
declared against him. The French king, after 
presenting for some time a bold and successful 
front to his many adversaries, was totally defeated 
and taken prisoner at the battle of Pavia, 24th 
February 1525. Charles carried his captive to 
Madrid, and only granted him his liberty a year 
later, Francis being compelled to renounce the 
suzerainty of Flanders and Artois, the duchy of 
Burgundy, and all his Italian possessions aud 
claims, to promise the restoration of Bouibon to his 
former dignities, and to surrender his two sons 
as hostages. No sooner, however, did he regain his 
freedom than he induced Pope Clement V II. to 
absolve him from his oath ; and England, Rome, 
Venice, Florence, and Genoa — all of whom were 
growing alarmed at the immense power of Charles 
— ^withdrawing from their alliance with the latter, 
and siding with his antagonist, the war in Italy 
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recommenced. On 5th May 1527 Bourbon’s ^ black 
banditti ’ stormed and sacked the Eternal City, and 
captured the pope. On the other side a French 
army was frittered away before Naples, having 
accomplished nothing. At last a peace was con- 
cludecf at Cambrai, in July 1529, by which Francis 
retained Burgundy, but lost the Milanese, Flanders, 
and Artois. Hostilities were again renewed in 1534 ; 
yet, as before, only little was accomplished. The 
war was, however, marked by an alliance between 
Francis and the Turks, a proceeding which excited 
the indignation of Christendom. By the efforts of 
Pope Paul III., another treaty was concluded for 
ten years at Nice between Charles and Francis, 18th 
June 1638. Charles V.’s unfortunate expedition 
against Algiers once more stin-ed up the French 
king to renew the quarrel (1542), and he launched 
live different armies against the emperor. In spite 
of the battle of C^risolles ( 14th April 1544 ), in which 
the French were completely victorious, Charles and 
his ally, Henry of England, marched upon Paris, 
and Francis was compelled to make peace at Crespy 
(18th September 1544), matters being left in statu 
quo. Francis died at Rambouillet, March 31, 1547. 
Superficially a man of brilliant paits, Francis had 
in reality at bottom a frivolous, changeable, licen- 
tious nature. Nevertheless he greatly fostered 
learning and ait, inviting painters and scholars to 
his kingdom, founding libraries, opening schools, 
and building several of the finest palaces in France ; 
but his persecution of the Vaudois and other Pro- 
testant sects has left a dark stain on his memoiy 
which all his patronage of artists and men of lettei s 
will not efface. See France ; Cochrane, Fra^is L 
and other Studies; Pardoe, CouH and Reign of 
Francis L (new ed. 3 vols. 1887); G. Paris, Fran- 
cois I. (1888) ; Coignet, Francis I. (trans. 1889); 
H. Hauser, Les Sources de VKistoire de France 
(ii. 1909); also Charles V., and works there 
cited. 

Francis I. (1708-65), emperor of Germanv, 
was the eldest son of Leopold, Duke of Lonaine, 
and Grand-duke of Tuscany. In 1736 he manied 
Maria Theresa (q.v.) of Austria. See Austria. 

Francis emperor of Germany, and I. oi 
Austria, w’as born at Florence, 12th February 1768, 
and in 1792 succeeded his father, Leopold II. 
The reign of Francis may be summarised as a 
series of wars against Napoleon, in which, except 
in the last, he was worsted. The fii*st contest 
was that terminated bjr the Peace of Campo Formio 
in 1797, when Austria lost the Netherlands and 
Lombardy, receiving in return Venice, Dalmatia, 
and Istria ; the next that in which Austria, after 
the great reverses of Marengo and Hohenlinden, 
was compelled to sign the Treaty of Lun^ville in 
1801. Then followed the short campaign of 1805, 
in which the defeat of the Russians at Austerlitz 
left Austria no alternative but to purchase peace 
at Presburg by the cession of venetia, Tyrol, 
and Vorarlberg. In the following year, on the 
foundation of the Confederation of the Rhine, 
Francis renounced the title of Geiman-Roman 
emperor, and contented himself with that of 
emperor of Austria, which he had already 
assumed in 1804. In 1809 another futile attempt 
to break the power of Napoleon again ended in 
disaster, Austria losing by the Treaty of Vienna 
( 1809 ) th^rovinces of Salzburg and Garinthia, also 
Vdlach, GoTZy Trieste, and a part of Croatia, 
Dalmatia, and Galicia. Then, after a short 
alliance with France, the emperor once more 
assailed his western antagonist ; and this time, in 
conjunction with the Russians and Prussians, Aus- 
tria won the battle of Leipzig ( 1813), and hefoed to 
complete the first overthrow of Napoleon. By the 
Treaty of Vienna (1815) Francis lecovered his 


possessions in Lombardy and Venetia and Galicia. 
This success was probably due almost entirely to 
Metternich, who became virtual ruler of Austria in 
1809. Francis was a type of the absolute despot 
who mles in such a way as to promote what he 
conceives to be the welfare of his subjects. His 
internal _ policy was, however, marked by the 
suppression of all liberal views in politics and 
in intellectual Iffe, by a jealous concentration of 

olitical power in the hands of the emperor and 

is minister, and by a rigid adheience to the con- 
servatism of the past. Although nanow in both 
mind and sympathy, Francis was a popular ruler, 
owing to his urbanity of manner and the simplicity 
of his courtly life. He died on 2d March 1835, and 
was succeeded by his son Ferdinand I. See 
Meynert, Franz L (2 vols. Vienna, 1871-73). 

Fra]lCiS9 John, publisher of the Athenmm for 
half a century, was born in 1811. In August 1831 
he entered the Athenceum office as a clerk, and two 
months later became its publisher, a position he 
held till his death, 6th April 1882. Francis took 
an active part in the movement for the repeal of 
advertisement duty on newspapers, as also the 
compulsory stamp "and paper duty. The ‘John 
Francis Pensions’ were established by the News- 
vendors’ Benevolent Institute, as a 'memoiiai of 
him. See John Francis, jpuhlisher of the Athmmim, 
by J. C. Francis (2 vols. 1888). 

FrauciSy Sir Philip (1740-1818), son of the 
Rev. Dr Francis, was born in Dublin- Leaving 
Ii eland at twelve, he entered St Paul’s School 
in London about the same time as Woodfall, 
afterwards editor and printer of the Public Ad- 
vertiser. At sixteen Francis w^as appointed a 
junior clerk in the secretary of state’s office, of 
which Henry Fox was the head, to whose family 
Dr Francis had acted as tutor. In 1758 Francis 
was secretary to General Bligh on his esmedition 
against Cherbourg ; in 1760 he was Lord KinnouTs 
secretary during a mission to Portugal ; in 1761 
he acted as amanuensis to the elder Pitt, and 
in 1762 he was made first-clerk in the War Office 
by Welbore Ellis, then secretary at war. In 
December 1771 Francis was offered the post of 
deputy-secretary by Lord Barrington, which he 
declined, resigning his clerkship in the following 
March. In June 1773 he was nominated by Lord 
North, on Lord Barrington’s recommendation, a 
member of the Council of Bengal. Always at 
enmity with Warren Hastings, he fought a duel 
I with him on the I7th of August 1780, and was 
seriously wounded. In 1781 he returned home 
with a fortune largely acquired by playing \vhist 
with Mr Barwell, ms colleague. He entered 
parliament in 1784 as member for Yarmouth in the 
Isle of Wight, afterwards sitting for Appleby till 
1807. He was energetic in the proceedings against 
Hastings. He wrote many pamphlets. His 
ambition was to be governor-general of India ; he 
received a knight-companionship of the Bath. He 
was devoted to the^ prince-regent, and a warm 
supporter of the ‘ Friends of the People.’ In 1816 
Mr John Taylor sent forth a book identifying 
Francis with Junius, but Francis never acknow- 
ledged having written the Letters, His young second 
wife, whom he married when seventy-four, was 
convinced that he must be J unius. N o indisputable 
proof that Francis was Junius has yet been made 
public (see Junius, and works there cited). 
See Memoirs of Sir PhUip FraficiSy by Parkes and 
Merivale ^867), and The Francis Letters (ed. B. 
Francis and E. Keary, 1900). 

Franciscans, also called Minorites or Lesser 
Brethren, a religious order of the Roman Catholic 
Church, founded in 1208 by St Francis of Assisi 
(q.v.). Some idea of tbe extraordinary extension 
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of this remarkable institute may be formed 
from the startling statement that, in the dread- 
ful plague of the Black Death in the follow- 
ing century, no fewer than 124,000 Franciscans 
feu victims to their zeal for the care of the sick 
and for the spiritual ministration to the dying. 
But this marvellous external progress was accom- 
panied by serious internal controversies and divi- 
sions. In the original scheme of the institute its 
gi'eat fundamental characteristic was poverty, 
which St Francis proposed to render in his order 
not only more perfect theoretically, but more syste- 
matic in its practice, than in any of the contem- 
porary institutes. For the accomplishment of this 
design, the rule which he drew up contained a few 
brief and simple provisions. But the difficulty of 
their literal observance led, even in the lifetime of St 
Francis, to an attempt in the general assembly of 
the order to introduce some important modifica- 
tions ; and, though the authority of the founder 
was sufficient to prevent the adoption of these 
modifications during his lifetime, and although his 
last will contained a special clause prohibiting all 
change of the rule, the attempt was renewed with 
still more determination under Brother Elias, his 
successor in the office of general of the order. The 
great subject of controversy was the nature and 
extent of the obligation of religious poverty, as 
vow^ed in the order. Francis desired that it should 
be understood in the most rigorous sense; and, 
in his scheme of poverty, neither the individual 
brethren nor the community could acquire or 
retain any right of property even in things of 
necessary use. The rigorous ]^arty in the order 
sought to carry out this principle to the fullest 
extent; contended that it was unlawful for the 
order to acquire a right of property in houses, 
convents, or even churches; and restricted their 
r^ht in everything which they possessed to the 
simple use. Several successive popes sought, by 
explanatory decrees, to settle the dispute; and 
for a time a compromise was received, by which it 
was understood that the right of property in all 
de facto possessions of the order was vested in the 
see of Rome ; but the foundations of the real con- 
troversy lay deeper than this. They regarded the 
practice, far more than the theory, of poverty ; and 
the disputes to which they led issued not only in 
the formation of fresh offsets from the body in the 
new religious orders to be named hereafter, but also 
in a large, and, for a time, formidable, secession 
from the church in the sect of the Fraticelli (q.v.). 

The supreme government of the Franciscan order, 
which is commonly said to be the esjpecial embed- 
ment of the democratic element m the Roman 
Catholic Church, is vested in a minister-general 
elected for six years, who resides at Rome. The 
subordinate superiors are the ‘procurator-general,* 
the minister-general’s substitute.in case of absence 
fiom Rome or vacation of office; the ‘minister- 
provincial,* who presides over all the brethren in 
a province; and the custos or ‘guardian* (not 
called ‘abbot*), who is the head of a single con- 
vent or community. The provincial alone has 
power to admit candidates, who are subjected to 
a novitiate or probation of two years ; after which 
they may, if approved, take the vows of the 
order. Members advanced to holy orders undergo 
as ‘ scholars ’ a preparatory course of study ; and 
if eventually promoted to the priesthood they are 
styled ‘ fathers * of the order ; the title of the other 
members being ‘brother* or ‘lay-brother.* 

A very important feature, however, of the organ- 
isation of the Franciscan, as it subsequently be- 
came of other orders, is the enrolment of non-eon- 
ventual members, who continue to live in society 
without the obli^tion of celibacy ; and in general 
ate ground only by the spirit, and not the letter, of 


the rule. They are called ‘ Tertiaries ’ or members 
of the Third Order of St Francis. It is impossible 
to overestimate the value of this institution in the 
disorganised social condition of that age. The 
Tertiaries were bound, as the very first condition 
of enrolment, to restoie all ill-gotten goods ; to be 
reconciled with all those with whom they had been 
at feud ; to devote themselves to the practice of 
works of Christian charity ; to avoid all unneces- 
sary expenditure ; to renounce the use of personal 
ornaments ; to hear mass daily ; to serve the sick 
and the hospitals ; to instruct the ignorant ; and, 
in a word, to practise as far as possible in the 
world the substance of the virtues of the cloister. 
The institute in this form undoubtedly exercised a 
powerful influence in medieval society. It counted 
members in every rank, from the throne to the 
cottage ; and, although it was in some instances 
deformed by abuses and superstitious practices, the 
aggregate results were undoubtedly beneficial. 

The Franciscan order has been the parent of 
many other relimous institutes. The earliest of 
these is that of the ‘ Observantists * or ‘ brethren of 
more strict observance,* called in France Cordeliers 
( q.v. ). The party in the order which contended for 
the more rigid observance of the rule, after a pro- 
tracted struggle — ^in which disaffection to the 
church itself was often strongly exhibited — obtained 
a separate organisation, which may be said to have 
been finally settled at the time of Leo X. The less 
rigid party, under the name of ‘Conventuals,’ 
obtained a distinct general, and an authorisation 
for their mitigated observance of the rule. Their 
churches and convents admit neater richness of 
architecture and decoration ; and they are at liberty 
to acquire and retain, in the name of the order, the 
property of these and similar possessions, all of 
which are renounced by the Observant Franciscans. 
The latter community comprises nearly 100 pro- 
vinces. Their constitution is that of the original 
rule, as already explained. A second offshoot of 
the Franciscan order, and in the same direction of 
rigorism, is that known as the ‘ Capuchin,* founded 
by Matteo di Basio, a Franciscan brother of the 
Observant rule, in the early part of the 16th cen- 
tury. Believing himself divinely called to revive 
the old spirit of his order, and learning that the 
modern habit of the brethren was different from 
that of St Francis, he began with externals, and 
procured for himself, and obtained the papal per- 
mission to introduce (1528), the peculiar habit, 
with a pointed hood or cowl {capuche), from which 
the name of the reformed order is derived. Along 
with this habit, however, Matteo adopted a very 
rigorous and mortified course of life, in which he 
was joined by others of the brethren; and the 
reform spread so rapidly among the community 
that in the year 1536 a general chapter of the new 
congregation was held. They were subject, how- 
ever, to the jurisdiction of the general of the Fran- 
ciscan order. One of the first generals of the new 
reform was Bernardino Ochino, afterwards notable 
by his defection to Calvinism. After the Council 
of Trent the Capuchins multmlied rapidly, though 
they were not introduced in France till the end of 
that century. A similar reform, to which the name 
of ‘Recollets* was given (introduced in Spain by 
John of Guadalupe in 1500), was approve^d by 
Clement VII. in 1532 ; and many of the new brethren 
were among the fii*st Spanish missionaries to the 
New World. A further development of the rigor- 
istic spirit is the congregation of ‘ Discalced^ or 
‘ Barefooted * Franciscans. The author of this re- 
form was a Spanish Capuchin, Peter of Alcantara. 
In his capacity of provincial of Estremadura, Peter 
introduced many reforms, and in 1555 obtained 
the approval of Pope Julius III. for a new rule, 
which was afterwards confirmed by Pius IV. 
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The notice of the Franciscan institute would be 
incomplete without the mention of the seveial 
ordeis of nuns ; as those of St Clare (q.v.) or Poor 
Claies, the Capuchinesses, the Urbanist nuns, &c., 
which formed part of the same general organisa- 
tion. None of these, however, presents any veiy 
peculiar features. 

The Franciscan order in these several branches 
has at all times maintained its popularity in the 
Roman Catholic Church. When Helyot, in the 
beginning of the 18th century, published his gieat 
Histoire aes Ordres Beligieux^ the Franciscan order 
numbered nearly 120,(300 friars, distributed over 
above 7000 convents, and nearly 30,000 nuns, occupy- 
ing about 900 convents. Since the French Revolu- 
tion the number has of course been very much 
diminished, the order having been suppressed in 
more than one state ; but it is still one of the 
most numerous in the Roman Catholic Church. 
Many of the foreign missions are mainly supplied 
by Franciscans, and they possess convents in almost 
every part of the world- They were preaching in 
Morocco, Armenia, and China before the end of 
the 13th century ; in Abyssinia and on the Congo 
in the 15th ; and in the 16th were active in Mexico 
and elsewhere in America. 

As a literary order the Franciscans have chiefly 
been eminent in the theological sciences. The ^eat 
school of the Scotists takes its name from John 
puns Scotus (see DuNS), a Franciscan friar, and 
it has been the pride of this order to maintain j 
his distinctive doctrines both in philosophy and in 
theology against the rival school of the Thomists, ! 
to which the Dominican order gave its allegiance I 
(see Aquinas). In the Nominalistic controversy! 
the Thomists were for the most part Conceptual- 1 
ists ; the Franciscans adhered to rigid Realism 
(see Nominalism). In the Free-will question the 
[Franciscans strenuously resisted the Thomist doc- 
trine of ‘ predetermining decrees.’ Indeed, all the 
greatest names of the early Scotist school are the 
Franciscans, St Bonaventure, Alexander of Hales, 
and William of Ockham, the latter two, like Scotus 
himself, British theologians. The single name of 
Roger Bacon, the marvel of medieval letters, the 
divine, the philosopher, the linguist, the experi- 
mentalist, the practical mechanician, would in itself 
have sufficed to make the reputation of his oidei, 
had his contemporaries not failed to appreciate 
his merit. Two centuries later the great (jaidinal 
Ximenes was a member of this order. The Popes 
Nicholas IV,, Alexander V., Sixtus IV., the still 
more celebrated Sixtus V., and Clement XIV., also 
belonged to the institute of St Francis. In history 
this order is less distinguished, except for its own 
annalist, Luke Wadding ( q.v. ). In poet^ we have 
Sfc Francis himself. Jacopone da Todi is one of 
the most characteristic of mediaaval hymn- writers ; 
and in later times Lope de Vega closed his eventful 
career as a member of the Third Order of St 
Francis. In the revival of art the Franciscan 
order bore an active and enlightened part. 

The first Franciscans reached England in 1220, 
and founded monasteries at Canterbury and North- 
ampton. They made rapid pro^i ess ; at the dissolu- 
tion there were sixty-five Franciscan monasteries in 
England. The order was restored by the foundation 
of the English convent at Douay in 1617. 

See Luke Wadding’s Annales i^atrum Minorum (8 
vols. 1626-40); Jessopp’s Coming of the (1888) ; 

Monumenta Framiscana (Rolls Series, 1858-82); 
Meehan, Irish Franciscan Monasteries (11891); Mrs 
Hope, Franciscan Martyrs in FnglanA (new ed. 1891) ; 
Miss Macdonell, Sons of Framds (1902); Edin, Eeview 
(1904); W. Moir Bryce, The Scotttsh Grey Friars 

1909); C. L. Kingsford, SThe Grey Friars of Zondon 

1916); Little, Studies in English Franciscan History 
(1917). 

Francis de Sales. See Francis of Sales. 


Francis Josepht empeior of Austria, king of 
Hungaiy, boin 18th August 1830, the eldest son 
of the Archduke Francis (son of the Emperor 
Fiancis I.), came to the imperial throne in 1848 
as the successor of his uncle Feidinand I., who had 
been foiced to abdicate (see Austria). His fiist 
task was to subdue the Hungarian revolt, and 
to effect the pacification of Lombardy. This ac- 
conaplished, an era of leaction began. The national 
aspirations of the various ethnic constituents of 
the empire for political autonomy and fieedom 
weie rigorously suppressed, and a determined 
eflfort made to fuse them into one state, the nucleus 
and support of which should be the army ; the 
emperor reasserted his claim to rule as an absolute 
sovereign; the policy of bureaucratic centialisa- 
tion was agaiu reverfced to ; and a close alliance 
was entered into with the Roman Catholic party 
to combat) the advocates of libeial progress. In 
1859 Lombardy was ceded to Sardinia ; and by the 
war with Prussia iu 1866 Austria was excluded 
altogether from Germany. At the same time she 
was compelled to hand over Venetia to the king 
of Sardinia, who had fought as the ally of Prussia. 
From this time a change came over the policy of 
Austria. The emperor thenceforward adopted a 
policy of conciliation towards the nationalities 
comprised in his dominions, and appeared especially 
desirous of gratifying Bohemia. In 1908 he annexed 
Bosnia-Herzegovina, which had been under Austro- 
Hungarian administration since 1878, By the 
death of his only son Rudolf (1858-89), Francis 
Ferdinand, son of the emperor’s brother Karl 
Liudwig, who renounced his claims to the throne, 
became heir-presumptive. His assassination at 
Sarajevo (28th June 1914) was the immediate 
cause of the outbreak of the Great War. Francis 
Joseph died 21st November 1916, and was suc- 
ceeded by Karl, a grandson of Karl Ludwig, 
Francis of Assisiy founder of the Franciscan 
order, and a saint of the Roman Catholic Church, 
was one of the most extraordinary men of his age, 
illustrating in his career all the most remarkable 
characteristics of the religious life of the middle 
ages. He was hom in 1182, of a family called 
Beraardone, at Assisi, where his father was engaged 
in trade. His baptismal name was John ; but from 
his familiarity in his youth with the Romance, or 
language of the tioubadours, he acquired the name 
of II Francesco ( ‘ the little Frenchman ’ ). In his 
early years he was remarkable for his love of gaietjj’’ 
and ostentatious prodigality ; but even then his 
bounty to the poor was one of the largest channels 
of his wastefulness. He engaged eagerly in exercises 
of chivalry and of arms ; and in one of the petty 
feuds of the time he was taken msoner, and 
detained for a year in captivity at Perugia. Au 
illness there turned his thoughts from earth ; and, 
although he again engaged in military pursuits, 
a second illness at Spoleto decided his career for 
life. He now resolved to fulfil literally the counsels 
of the gospel, and he especially devoted himself to 
poverty, which, in the mystic language thenceforth 
familiar to him, he designated as ‘ his bride ; ’ and 
he took a vow never to refuse alms to a beggar. 
He exchanged clothes with a poor mendiept; and, 
disregarding all remonstrance and ridicule, he 
ever ^ftjerwards continued to wear the meanest 
attire.* He gave to a priest who was rebuilding 
a ruined church the price of his horse, which 
he sold for the purpose, and even sought to 
appropriate to the same use the moneys of his 
father, which, however, the priest refused to accept. 
To avoid his father’s anger he took ^refuge in 
a cave, in which he spent a month in solita^ 
prayer. His father, having in vain confined him in 
a dark room of his own house, cited Mm before tlip 
magistrates, and, on Francis's declining all civil 
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jurisdiction in such a case, before the bishop, in 
order to compel him to renounce his inheritance. 
Francis abandoned all, even to the very clothes he 
wore, and then declared ‘ till now he had been the 
son of Bernardone, but that henceforth he had but 
one Father, Him that is in heaven. ’ Thenceforth 
no humiliation was too low for Francis ; he begged 
at the gates of monasteries ; he discharged the most 
meniar offices ; he served the lepers in the hospital 
at Gubbio with the most tender assiduity. He 
worked with his own hands at the building of the 
church of St Damian, and at that of Sta Maria 
degli Angeli, which he afterwards called his 
‘ Portiuncula,’ or ‘ little inheritance ; ’ and as the 
last act of self-spoliation, and the final acceptance 
of the gift of poverty, he threw aside his wallet, 
his staff, and his shoes, and arrayed himself in a 
single brown tunic of coarse woollen cloth, girt with 
a hempen cord. This was in his twenty-sixth year, 
in 1208. His enthusiasm by degrees excited emula- 
tion. Two of his fellow-townsmen, Bernard Quinta- 
valle and Peter Cattano, were his first associates. 
They were followed, although slowly, by others; 
and it was not till 1210 that, his brotherhood 
having now increased to eleven in number, he 
di’ew up for it a rule, selected by thrice opening at 
random the gospels upon the altar, and taking 
the passages thus indicated as the basis of the 
young institute. The new brethren repaired to 
Rome, where their rule Avas approved at first only 
orally by Pope Innocent III. in 1210. The two 
follovdng years were spent by the brotherhood in 
reaching and exhorting the people in various rural 
istricts ; and Francis, returning to Assisi in 1212, 
finally settled the simple constitution of his order, 
the church of Sta Mana degli Angeli being assigned 
to them as their home. 

In common with the older forms of monastic life, 
the Franciscan institute is founded on the thi-ee 
vows of chastity, poverty, and obedience; but of 
these the second was, in the eyes of Francis, the 
first in importance and in spiritual efficacy. In 
other orders the practice of poverty consisted in 
the mere negation of riches. With Francis it Avas 
an active and positive principle. In other ordei-s, 
although the individuals could not possess, it 
was laAvful for the community to hold pr<merty 
in common, Francis repudiated all idea or pro- 
perty, alike for his order and for its members ; he 
even disclaimed for them the property in those 
things which they retained for personal use — ^the 
clothes which they wore, the cord with which they 
were girded, the veiy breviary from which they 
chanted the divine office. The very impossibility, 
to human seeming, of these voavs, was their strength. 
Numbers crowded to the standard of Francis. He 
told them off in parties to diffeient provinces of 
Italy, Five of the brotherhood repaired to Morocco 
to preach to the Moors, and, as the first martyrs of 
the order, fell victims to their holy daring. Success 
removed all the hesitation with which the institute 
at first was regarded, and in 1216 the order was 
solemnly approved by Pope Innocent, From this 
date it increased Avith extraordinary rapidity. At 
the first general assembly, held in 1219, 5000 mem- 
bers were present; 500 more Avere claimants for 
admission. Francis himself inau^rated the future 
missionary character of his brotherhood by going 
( 1223) to the East, and preaching the gospel in the 
presence of the sultan of Egypt himself ; but the 
only fruit of his mission was a promise from the 
sultan of more indulgent treatment for the Ch^- 
tian captives, and for the Franciscan order the 
privilege which they have since eiyoyed as 
gu^dians of the Church of the Holy Sepulchre. 
It is after his return to Italy that his biographers 
place the celebrated I^end, which, to mends or 
io enemies, has so long been a subject of venera- 


tion or of ridicule — his receiving, while in an 
ecstasy of prayer, the marks {stigmata) upon 
his own person of the wounds of our Divine 
Redeemer. The scene of this event is laid on Monte 
Alverno, a place still sacred in the traditions of the 
order ; and the date is September 17, 1224. Ta\^o 
years later St Francis died, October 4, 1226. On the 
approach of his last hour he requested that he 
should he carried upon a bier to the church, where 
he had himself placed on the hare ground, thus 
realising in his death the doctrine which he had 
made in life the basis of his system. He was 
canonised by Pope Gregory IX. in 1228. 

The works of St Francis (folio, 1739) consist of 
letters, sermons, ascetic treatises, proverbs, moral 
apothegms, and hymns. The latter are among the 
earliest metrical specimens of the Italian language. 
They are exceedingly simple, and full of the tender- 
est expressions of the love of God. His prose is 
often more poetical than his poetry itself, abound- 
ing in allegory and poetical personification. Few 
writers have ever turned the love and admiration 
of external nature to a purpose so beautifully 
deA'otional. ‘ Of all the saints,' says Dean Milman, 
‘St Francis was the most blameless and gentle.' 
No saint, it mav be added, has been the subject of 
more exaggerated panegyric from the writeis of his 
order: one Avork — a parallel between St Francis and 
Christ — ^is disowned by the Roman Catholic com- 
munity as a most reprehensible exaggeration, the 
fruit of an affectionate but most misdirected zeal. 

See FEA.NCISOANS ; also the Bollandist Acta Sanctorwni 
for October 4; St Bonaventure, Life of St Frmcis, 
Butler, Lives of the Saints ; Milman, Latin ChHstimiity , 
Hase, Franz von Assisi (1856); Mrs Oliphant, Francis 
of Assisi (1871); books by Alemany (Xew York), 
Cherance (trans. 1887), Le Monnier (2 vols. 3889 ; trails. 
1894), Sabatier (trans. 1894), Canon Knox Little (1897), 
Taniassia (trans. 1911), Jorgensen (tians. 1912), Father 
Ciibhbert (1912 and 1915), G. K. Chesteiton (1923). 

Francis of Paola. See Francesco di Paula. 

Francis of SaleSt a distinguished Catholic 
saint, was horn August 21, 1567, at the family 
castle of Sales, near Annecy, in Savoy. He Avas the 
heir of the family honours, and his education was 
designed by his father to fit him for a career of 
distinction. From the provincial colleges of La 
Roche and Annecy he was sent to Pans in 1580, 
where he entered the then brilliant school of the 
Jesuits. In 1588 he Avent to PadnaHo lead canon 
and civil law, and puisued bis studies there Avith 
great distinction till 1591. At this time his father, 
who had obtained for him a place in the senate, 

I proposed to him a very brilliant and advantageous 
marriage ; hut he had already resolved to devote him- 
self to the priesthood, and with difficulty obtained 
his father’s consent to enter into orders in the 
diocese of Geneva. He soon became distinguished 
as a preacher. Very soon after his ordination 
he was employed hy his bishop in a mission for 
the conversion of the Calvinistic population of 
Chablais, which had been recently annexed ^ to 
the duchy of Savoy. The success of this mission 
was almost unprecedented. One of the most 
remarkable incidents of his mission was a con- 
ference with the celebrated Calvinist leader, 
Theodore de Beza. At the termination of .this 
mission, Francis was in 1598 appointed coadjutor 
to the Bishop of Geneva, Mgr. Granier, with the 
title of Bishop of Nic^olis. It was with much 
difficulty that the pope, Clement VIII., induced him 
to acc^t this dignity. In 1602, having occasion to 
go to Paris, he was invited to preach the Lent in 
the chapel of the Louvre; and his lectures weie 
reputed to have had so much influence in brining 
about the conversion of several Huguenot nohle*?, 
that the king tried to induce him to accept a 
French bishopric, hut in vain. Mgr. Granier died 
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before the preacher's letum to the diocese, Mheie- 
upon Francis succeeded to the bishopric of Geneva. 
His administration of this charge was beyond all 
praise. Being invited to preach the Lent at Dijon, 
he was once more pressed to accept a Fiench bish- 
opric. But he still declined this honour — but it is 
not the fact (as has been sometimes asseited) that 
he declined a cardinalate. It was about this time 
that he published his well-known Intioduction to 
a Devout Life^ which has continued to the pre- 
sent day one of the most popular manuals of 
piety and the ascetic life. Among his measuies 
for the renovation of the monastic spirit, a veiy 
important one was the establishment of a congrega- 
tion of nuns of the order of the Visitation, under 
the direction of Madame de Chantal, with whom 
he long maintained a correspondence on eveiy 
subject connected with the spiiitual and religious 
life, published in 1625. In 1620 his brother Jean 
Francois was given him as a coadjutor in the 
charge of his diocese. He continued, howevei, to 
labour to the last. His last sermon was deliveied 
at Lyons on Cluistmas-day in 1622; on 27th De- 
cember he was seized with paralysis, and on the 
28 th of the same month he expired. His remains 
were immediately translated to Annecy ; and in 
1665 he was solemnly canonised as a saint by Alex- 
ander VII., his festival being held on Januaiy 29. 

Hi 3 works were published in a collected form, in 2 vols. 
folio at Pans in 1641, and by Migiie in 9 vols. 1861-64; 
a new edition by Dorn, Benedict Mackey was issued in 
1891-1912. The separate works (especially the Devout 
Life) have passed through innumerable editions and 
translations. There are French Lives by De Sales, 
Hauion, and Perennes (often reprinted), and in English 
by Lear ( new ed. 1880 ). And see a book by Guillot ( 1873). 
Francis Xavier. See Xavier. 

Franck9 C^isar, composer, organist, and teacher, 
was born 10th December 1822 at Li4ge, studied at 
the conservatory there, and from 1837 at that of 
Paris, where he was the pupil of Leborne for counter- 
point and fugue, of Zimmermann for the pianoforte, 
and of Benoist for the organ, and gained a prize by 
a feat of transposition at sight. After teaching a 
while in Belgium, he returned to Paris as a teacher 
of the pianoforte. He was organist for many years 
at Ste. Clotilde, and in 1872 succeeded Benoist as 
professor of the organ at the Conservatoiie. He 
was naturalised a Frenchman next year. He 
died 8th November 1890. Franck was a haid- 
vvorking musician of gdnius. Ten hours a day 
given to teaching yet allowed him time for a great 
body of serious and sincere composition. He did 
not become widely famous till liis appointment to 
the chair at the Conservatoire. About that time 
his cantata Buth, unsuccessful some twentj-five 
years earlier, attracted notice. La RidempUou in- 
creased his renown in 1873 ; and was followed by 
Bebecca, a biblical idyll; Les BMittcdes, an oratorio, 
thought by some to be his best work ; a number 
of symphonic pieces {Le Chasseur Maudit, Les 
Djinnsy &c.) ; a symphony in D ; much church and 
chamber music ; and two posthumous operas, Bulda 
and GhisUe. Belgian-born, of German family and 
chaiacter,Franck powerfully influenced the younger 
French musicians. Like Bach an organist, he often 
reminds one of Bach. See a book by his pupil 
Vincent dTndy ( Eng. trans. 1909 ). 

FraiiCk9 Sebastiak, one of the earliest masters 
of German prose, was born at DonauwSrth in 1499, 
and became a piiesb. Converted to Protestantism, 
he showed the oent of his mind in a Treatise against 
the Horrible Vice of Drunkenness ( 1528 ). But his 
insistence upon a moral reform in men’s lives as 
being more important than a reform of dogma soon 
caused him to drift away from the school of Luther, 
and in 1631 he was banished from Strasburg, largely 
because of his advocacy of religious toleration in 


his Chronica^ probably the fiist attempt at a uni- 
versal history in the German tongue. Theieupon 
Franck settled in Esslingen as a soap-boilei, but 
in 1531 removed to Ulm, 'where he took up the 
calling of printei. The publication of Ya^Baradoxa 
in 1534 was the ultiiDute cause of his expulsion 
from that city in 1539. He died in 1542 at Basel. 
Franck also published Weltbuch: Spiegel mid 
Bildmss des ganzen Brdbodens (1534), Chronica des 
ganzen teutschen Lands ( 1538 ), Die giildenc Arche 
( 1639), and one of the eailiest collections of popular 
pioveibs in Gei man in 1541. His histoiical wiit- 
ings, although distorted by mystic fancies, and fiom 
the niodern point of view uncritical, are nevei tireless 
distinguished for their justness and love of tiuth. 
See works by Bischof ( 1856 ). Hase ( 1869 ), AVeinkaufF 
(1877), Haggenmacher (1886), Lbwenberg (1893). 

Fraucke, August Hermann (1663-1727), born 
at Lubeck, in 1692 became professor of Oriental 
Languages at Halle, in 1698 of Theology. A con- 
spicuous Pietist and pupil of Spencer, he founded 
in 1695 at Halle a school for the poor, a pseda- 
gogium, a burgher school, a Latin school, a training 
seminary, and an orphanage, which last became 
the most important of them all. 
Franco-German War. See France 

Francolin {FrayicoHnus), a genus of birds of 
the grouse family, Tetraonidse, closely allied to 



Gray Francolin {Francolinm pontices'tanus). 


partridges. They are iiistinetly Ethiopian ana 
Oriental birds, but one handsome species, the 
Black Francolin {F. vulgaris), used to be found in 
Spain, Italy, and Sicily, whence it has been hunted 
out. In Cyprus it still occurs, and has its home 
in Asia Minor, Palestine, and farther east. 

FranconiOf a loosely connected aggregate of 
districts and territories lying chiefly within the 
basins of the Rhine, the Mam, and the Neckar, 
the exact boundaries of which have varied at 
different periods of historj". Strictly taken, the 
name seems to have come into general use as a 
politico-territorial designation in the end of the 9th 
century, to indicate the districts included within 
a line drawn from Cologne to Cassel, thence to 
the Fichtelgebirge, and further by way of Nurem- 
berg and Spires back to Cologne. This remon was 
looked upon as the original liome of the Frankish 
people, and as the centre of the Germanic empire ; 
within its boundaries, and on its soil, the king of 
the Germans "was for a long time both elected and 
crowned. It was, however, divided into two por- 
tions, East Franconia and Rhenish Franconia, the 
line of division between them coinciding, generally 
speaking, with the Spessart^ The first duke xn 
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(not of) Franconia was Conrad I., recognised in 
906, but five years later elevated to the German 
throne. Shortly afterwards Franconia became 
immediately subject to the imperial crown, the 
dignity of duke being, it would seem, conferred or 
withheld at the emperor’s pleasure. Meanwhile 
the region itself was split up into a great number 
of lordships, countships, and ecclesiastical domains, 
these last belonging in great part to the poweiful 
bishops of Wurzburg, Worms, Spires, Bamberg, 
and Mayence. In 1268, however, the bishop of 
Wurzburg successfully asserted his claim to the 
title of duke in East Franconia, but it was a 
Franconia reduced to little more than the territory 
immediately subject to the bishop. In 1501 Maxi- 
milian L, when dividing the empire into circles, 
abolished Rhenish Franconia, and restricted the 
title Franconia to a circle nearly conterminous with 
the district included within a line drawn through 
Wurzburg, Bayreuth, and Eichstadt. The name, 
however, ceased to be used officially from 1806 to 
1837 ; in this latter year the three northern divisions 
of the kingdom of Bavaria ((^[.v.) were called Upper, 
Middle, and Lower Franconia. 

Francs - tirenrs ( ‘ free - shooters ’ ), armed 
bands of French peasants and others that sprang 
into existence during the progress of the Franco- 
Prussian war. At first their military organisation 
was very imperfect ; afterwards this defect was in 
some measure remedied, and they were even formed 
into regular corps. For the most part they carried 
on a gueiilla warfare, attacking small detachments 
of the enemy, and cutting off foraging parties. 
At first they were not recognised by the Germans 
as having any military standing at all, and when 
captured they were shot ; but after a time, when 
they co-operated with the regular French army, 
such recognition was accorded them. 

Fraiieker 9 a handsome town of the Nether- 
lands, province of Friesland, 9 miles WSW. of 
Leeuwarden by rail. It was formerly the seat of 
a university, founded in 1585, but abolished by 
Napoleon in 1810. Franeker possesses Elsinga’s 
notable planetarium (1773-80). Pop. 8000. 

Frangipaniy an illustrious Roman house, 
whose authentic history goes back to 1014, and 
which played an important part in the quarrels 
of the Guelphs and Ghibellines in the 12th and 
13th centuries. They fortified the Colosseum, and 
included the arch of Titus and part of the Palatine 
in theii castles. One of the most notable of the 
family was Giovanni Frangipani, lord of Astura, 
who captured Conradin (q.v.) of Swabia in 1268, 
and delivered him to his enemies. A branch of the 
Frangipani still flourishes in the province of Udine. 
The Croatian family of the same name filfliin 
descent from the great Roman barons, but are 
really of Slav origin, their title being properly 
Frankopan ( ' Frank the lord ’ ). 

Frankalmoiga ( Lat. libera eU&mosyna^ ‘ free 
al ms ’ ). See Feudalism. 

Franken. See Franconia, 

Fraiikeilberg 9 a manufacturing town of 
Saxony, on an affluent of the Mulde, 32 miles SW. 
of Dresden, has manufactures of cottons, woollens, 
and silk-stuffe, also dye-works, a cigar-factory, and 
a foundry. It possesses some technical schools. 
Population, 13,000. 

Frankeilliausen9 a town of Germany, in 
Thuringia, standing on the Wipper, 27 miles 
NNW. of Weimar,^ has brine-springs and a hos- 
pital. In the vicinity are the Kyfithauser and 
Falkenburg with Barbarossa’s Cave. Pop. 8000. 
Near Frankenhausen, on 16th May 1525, the 
revolted peasants under Miinzer were defeated by 
the ^xon, Brunswick, and Hessian troops. 


Frankenstem9 a town of Prussian Silesia, on 
an affluent of the Neisse, 37 miles SSW. of Breslau, 
has a large trade in corn, also joiners’ woikshops, 
and establishments for making straw hats and 
carriages. Pop. 9000. 

Frankenstein, in the romance of that name, 
written in 1816-18 by Mrs Shelley (Mary Godwin ) 
in imitation of the old German stories of the super- 
natural, is the mortal who, having by the resources 
of natural science created a being ‘in the form of 
man, is tormented by the monster of his own crea- 
tion. In popular usage the term Frankenstein itself 
is often inaccurately applied to any creation which 
proves a cause of anxiety or disaster to its author. 

FrankeiithaL a manufacturing town of Bav- 
aria, in the Rhine Palatinate, 7 miles SW. of Worms 
by rail, and 3^ W. of the Rhine by a canal. Its 
industries include a sugar-factory, machine and 
boiler works, a cork-cutting factory, a bell-foundry, 
and breweries, and it has a trade in wine, iron, 
and timber. A village existed here in the 8th 
century. Created a town in 1577, and shoitly 
afterwards made a fortress, Frankenthal suffered 
severely in the Thirty Yeai s’ War ; it was burned 
to the gi*ound by the French in 1689, but rebuilt in 
1697. Pop. 23,000. 

Frailkfort 9 the capital of Kentucky, is situated 
amid picturesque scenery on the Kentucky River, 
here crossed by a bridge, 29 miles NW. of Lexington, 
with a state-house, reformatory, and other institu- 
tions ; pop. 10,000, trading in timber and manu- 
facturing shoes, chairs, carriages, &c. — There is 
another Frankfort in Indiana, 45 miles NW. of 
Indianopolis ; pop. 11,600. 

Frankfort- on- the-Main (Ger. Franhfurt- 
am-Main)i a wealthy commercial city in the Prus- 
sian province of Hesse-Nassau, formerly a free city, 
long famous as the place of election of the German 
emperors, and the seat of the Diet from 1816 till 
1866, is situated on the right bank of the Main, 22 
miles from its confluence with the Rhine at Mainz, 
and 112 SE. of Cologne by rail. Pop. ( 1 800 ) 40,000 ; 
(1867) 78,000; (1875) 103,315; (1885) 154,513; 
(1900) 288,989; (1905) 334,978; (1910) 414,918; 
(1919)433,002 — mostly Protestants. The city has 
been much extended, and mdny handsome public 
and private buildings have been erected ; but tlie 
oldest part still contains many narrow and crooked 
streets, with quaint, high -gabled houses. The 
fortifications have been replaced by ornamental 
promenades ; the river is bordered by broad quays ; 
and the ancestral house of the Rothschilds is now 
the solitary relic of the famous Juden-Gasse, the 
ghetto of Frankfort. The Roemer or town-house, 
a Gothic edifice of 1405-16, contains the Kaisersaal 
or imperial hall, where each newly-elected emperor 
held his public banquet, at which he was waited 
upon by the high officers of the empire. On the 
walls hang the portraits of the emperors from 
Conrad to Leopold II. The coronation took place 
in the cathedral of St Bartholomew ( IStlr to 
16th centimes), which also contains the chapel in 
which the Electors (q.v.) voted. The palace of 
the Prince of Thurn aikl Taxis (1730) was the 
meeting -place of the North German Diet from 
1816 till 1866, while the Constituent Assembly 
of 1848-49 met in the church of St Paul. The 
Saalhof stands on the site of an earlier palace 
of the Carlovingian kings ; the chapel dates from 
the 12th century. The new exchange was opened 
in 1879, the opera-house in 1880, and there are 
several other imposing public buildings, besides 
museums, art-galferies, a public library, numerous 
churches, many cliaritable institutions, a univer- 
sity (1913-14), to which is attached an ‘academy 
of labour ’ for the better education of leaders of the 
labour movement, and two conservatories of music. 
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One of the squares is adorned with a statue of 
Goefche, a native of the town ; in another is the 
elaborate Gu\;enl)erg monument, commemorating 
the invention of printing. Frankfort is con- 
nected with the suburb of Sachsenhausen, on 
the left hank of the Main, by seven bridges ( two 
railway bridges), the oldest of which was built 
in 1342. The city lies at the junction of seven 
railways, which since 1888 have converged in 
the new Central Station, one of the largest and 
handsomest in Europe; it is the focus of many 
important roads; and it has direct water-com- 
munication with the North Sea vM the Main and 
the Rhine. The commerce has thus at all times 
been considerable ; and in the 16th century the 
Frankfort spring and autumn fairs, now insig- 
nificant except as leather and hoise markets, 
were among the most important in Europe. The 
chief articles of trade are colonial wares, iron and 
steel goods, leather, hides, skins, coals, wine, and 
beer. The manufacturing industry has largely 
developed since the town became#Prussian. Sewing- 
machines and other machinery, chemicals, soap 
and perfumery, iron goods, straw and felt hats 
are among the chief manufactures. Its chief 
impoitance, however, is due to its position as one 
of the leading money-markets of the world. 

Frankfort is said to owe its name to Charle- 
magne, who led his Franks across a ford here to 
attack the Saxons beyond the Main. It w’as 
early recognised as a suitable place for national 
meetings, and in 794 Charlemagne convoked a 
council here. From 843 till 889 it was the capital 
of the eastern Frankish kingdom. In 1257 Frank- 
fort was made the first free city of the German 
empire, and it also became the most important. 
In 1356 Charles IV. confirmed by the ‘Golden 
Bull’ (carefully preserved in the city archives) 
the right, which it had enjoyed since the days 
of Frederick Barbarossa (1152), of being the place 
for the election of the German emperors. The 
city embraced the Reformation in 1530; and in 
1558 certain of the Protestant princes of Germany 
issued a declaration known as the FranJcfort 
Recess in favour of the Augsburg Confession, j 
Frankfort lost its independence in the Conf edera- 1 
tion of the Rhine, and from 1810 till 1813 it was the 
capital of a temporary grand-duchy. It recovered 
its privileges as a free city in 1816 ; but in 1866, 
having espoused the Austrian cause in the seven 
week^ war, it was seized by the Prussians (July 
16th), a fine of 6,000,000 florins was imposed on it, 
and on October 18th it was formally incorporated 
with Prussia. The Peace of Frankfort, which 
ended the Franco-German war of 1870-71, was 
signed 10th May 1871 at the Swan Hotel (now 
swept away ) by Prince Bismarck and Jules Favre. 
The French occupied Frankfoit from 6th April to 
17th May 1920. 

Frankfort-on-the-Oder, a town of Prussia, 
in the province of Brandenburg, 51 miles ESE. 
of Berlin, is a handsome, well-built town, with 
three suburbs, one of which lies on the right bank 
of the Oder, and is connected with the remainder 
of the town by a wooden bridge. The university, 
founded in 1506, was in 1811 incoiporated with 
that of Breslau. Thiee great fairs are held annu- 
ally. The principal manuf actm es embrace machines, 
hardware, organs, chemicals, stoneware, sugar, 
tobacco, spirits, leather, and paper. The town 
has also iron-foundries, tanneries, and breweries. 
Its situation on a navigable river, connected by 
canals with the Vistula and the Elbe, has always 
made it a place of considerable commercial import- 
ance. Pop. (1875) 47,176; (1919) 65,055. It wp 
«a flourishing member of the Hanseatic League in 
the 14th and 15th centuries ; since then it has been 
jseveral times besieged and ravaged in war. At 


Kunersdorf, 4^ miles E. of Frankfort, on 12th 
August 1759, Frederick the Great suffered a great 
defeat from the Russo-Austrian forces. 

Frankincense (Lat. tm or th%is; Gr. Ulan- 
otos), a name employed to designate various fra- 
grant resinous substances which diffuse a strong 
fragrance in burning, and are on that account used 
in certain religious services. The fiankincense of 
the Jews, and also of the ancient Greeks and 
Romans, was chiefly or entirely the substance now 
known as Olihanum (q.v.), the produce of the 
genus Boswellia ( q.v.). Seveial trees, however, of 
different orders, yield substances used as frank- 
incense instead of olibanum, in different parts of 
the world, as several species of Icica and of Croton 
in America; and the common fir (see FlE) in 
Europe, the resinous product of which is the 
Common Frankincense of the pharmacopoeias, 
although in the shops concrete American turpentine 
is very often sold under this name. It is used in 
the composition of stimulating plasters, &c. Bur- 
gundy pitch is made from it. It is a spontaneous 
exudation from the tree, hardening by exposure 
to the air, and generally of a whitish or pinkish 
colour, with a rather agreeable odour and a balsamic 
taste- See Incense. 

Franking Letters* On the introduction of 
the uniform penny-postage on all inland letters in 
1840, the privilege formerly enjoyed by peers and 
members of the House of Commons, and many 
official persons, of franking — ^i.e. of sending and 
receiving letters duty free — was finally abolished. 
The privilege was claimed by the House of Com- 
mons in 1660, hut the claim was rejected by the 
Lords, when it came before them as a clause in 
the Act 12 Charles II. chap. 35. Nevertheless, 
the indenture deposited with the letters-patent 
appointing Henry Bishop postmaster-general in 
that year expressly allowed the free transport of 
all letters to or from the king, the great omcers of 
state, and single inland letters of the members of 
parliament for that session only. The practice of 
franking letters seems, however, to have been 
carried on until it was expressly granted, and the 
beneficiaries of the privilege defined, by the Act 4 
Geoige III. chap. 24 (1764). Bv this statute eacli 
member of either House of Parliament was entitled 
to send free ten letters every day, not exceeding 
an ounce in weight each, to any place in the 
United Kingdom, and to receive fifteen. As it was 
not necessary that the letter should be either 
written by or to the privileged pei'son, the privi- 
lege was greatly abused. All that was requisite 
was that the member should write his name or 
title on the corner of the letter. But from 1837 
till the abolition of the privilege it was required 
that the whole address ^ould be written by the 
member; that he should add not only his name, 
but the name of the post-town, and the day of the 
month ; and that the letter should be posted on 
! the day on which it was written or the following 
day, and in a post-town within 20 miles of wliich 
the person franking was then actually resident. 

Frankland. Sir Edward, D.C.L., LL.I)., 
K.C.B. (1897), chemist, was bom near Lancaster in 
1825, and was appointed professor of Cbemistry in 
Owens College m 1851, Bartholomew’s Hospital iu 
1857, the Royal Institution in 1863, the Royal Col- 
lege of Chemistry in 1865, and the Normal School 
of Science, South Kensington, in 1881 (resigned 
1885). He propounded the theory of valency. He 
was made F.KS. in 1853, a corresponding member 
of the French Academy in 1866. He collected many 
of bis papers in Experimental Researches in Pure^ 
Applied^ and Physical Chemistry ( 1878 ), and pub- 
lished, in addition to manuals and lectures, works 
on lighting, sanitation, &c,, besides sharing 
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Lockyer’s researches in the atmosphere of the sun. 
He died in August 1899. 

Frj^uklillf the English freeholder of former 
times, who held his lands of the ciown, free from 
any feudal servitude to a subject-superior. He is 
one of Chaucer’s gioup, and his description in the 
prologue to the Canterbury Tales will keep his 
memory from ever being foi gotten. It is the 
finest pictuie in our literatuie of the hearty old 
country gentleman. In later times the franklin 
seems to have fallen in dignity (cf. Winter's Tale, 
V. ii. 173), his position appaiently coi responding to 
that of the wml-to-do yeoman ; yet Di Johnson’s 
remark that franklin is ‘ not improperly Englished 
a gentleman servant ’ was at no time accurate. 


Franklill9 capital of Venango county, Pennsyl- 
vania, on the Alleghany River, 123 miles by lail 
(65 diiect) N. of Pittsburg, with iion and lumber 
industries, and oil refineries. Its chief trade is 
in petroleum. Pop. 10,000. — Franklin in Tennes- 
see, 20 miles S. of Nashville, gives name to a 
great defeat of the Confederates, 30th November 
1864. — For Franklin distiict of Canada, see North- 
west Territories. 

Fr anklin , Benjamin, youngest son and fif- 
teenth child in a family of seventeen, Avas born in 
Boston, Massachusetts, 17th Jan. 1706. Equipped 
Avith such education as he could pick up in scant 
tAVO years at a piimary school, he was apprenticed 
at twelve to his brother James to learn the trade 
of a printer, at which he soon became notably 
expert. He had been there about three years 
Avhen his brother established a newspaper called 
the England Courant, which Benjamin, after 
assisting in the printing, was required to deliver 
to the subscribers. He so effectively repaired the 
deficiencies of his early education during the three 
or four years of his apprenticeship that he ventured 
to try his hand as a contributor to the columns of 
the newspaper, and with such success that, when 
his brother was arrested and imprisoned for a month 
by the Speaker of the Assembly for a too liberal 
exercise of his critical faculties, the management 
of the paper was confided to Benjamin. The 
younger orother presumed perhaps too much upon 
Ms success ; and for tMs and other reasons, the rela- 
tions of the two gradually ceased to be harmonious, 
and despairing of finding satisfactory employment 
elseAvheie in Boston, Franklin sold some of his 
books for a little money, Avith the determination 
to try his fortune elsewhere. He finally drifted 
to Philadelphia, where he landed on the Market 
Street Avhari one Sunday morning, a friendless lad 
of seventeen, with one dollar and one shilling only 
in his pocket. He was fortunate enough to find em- 
ployment immediately with a printer who had very 
little knowledge of his business, and to whom 
therefore Franklin’s expertness and ingenuity were 
not long in proving almost indispensable. Not 
many months elapsed before an accident secured 
him the acquaintance of Sir William Keith, the 
governor of the colony, who persuaded Mm to 
go over to England for the requisite material to 
establish himseB in the printing business in Phila- 
delphia, by the promise to advance what money he 
would need for this purpose, and also to secure to 
liim the printing for the government. Franklin 
ariived in London on the 12th December 1724. 
Instead of the letters of credit he was authorised 


to expect were awaiting him there he discoverer 
to his consternation that no one who kneA 
Keith placed the smallest dependence upon hi 
word, and a gentleman whose acquaintance he har 
made on the passage laughed at the idea of th 
governor gjLvmg a letto of credit, who, as he said 
had no credit to give. Franklin soon sought am 
fottnd emidoyment in a London printing-house 


where he remained for the next eighteen months. 
He then returned to Philadelphia, where, in con- 
nection with a felloAv-printer AAiiose father advanced 
some capital, he established a printing-house for 
Mmself. His skill as a printer, his industiy, his 
good sense and personal popularity ensured him 
prompt and signal success. In September 1729 he 
bought for a trifle the Pennsylvania Gazette, a 
newspaper then only three months old, and in its 
columns proceeded to lay the foundations of a 
reputation as a journalist to which he owes no 
inconsiderable portion of his distinction among 
men. 

In the folloAving year Franklin married his old 
love, Deborah Read, now a widow, a young woman 
of his ovm station in life, by whom he had two 
cMldren, a son who died in his youth, and a 
daughter, Sally, who afterwards became Mrs Bache, 
a name since honourably associated with the 
history of American science. In 1732 he com- 
menced the publication of Avhat is still knoAvn to 
literature as Poor'^ Pickard's Almanac, Avhich at- 
tained a circulation then unprecedented in the 
colonies. His contributions to it have been repub- 
lished in many languages. In 1736 Franklin Avas 
appointed clerk of the Assembly, in 1737 post- 
master of Philadelphia ; and shortly after he Avas 
elected a member of the Assembly, to whicli body 
he was re-elected almost unintenuptedly until his 
first mission to England, previous to which he Avas 
promoted to the office of deputy postmaster-geneial 
for the colonies. 

In 1746 he commenced those fruitful researches in 
electricity which gave him a position among the most 
illustrious natural pMlosophers. He exhibited in a 
more distinct form than heretofore the theory of 
positive and negative electricity; by his famous 
experiment with a boy’s kite he proved that light- 
ning and electricity are identical; and he it was 
who suggested the protecting of buildings by light- 
ning-conductors. His electrical discoveries secured 
to him at the comparatively early age of forty- 
seven an election to the Royal Society of London. 
Outside of his contributions to electrical science 
Franklin was the author of many other disco veiies 
of only less importance ; among them three are 
deserving of special mention. They are : (11 The 
course of storms over the North American continent 
— a discovery which marked an epoch in the science 
of meteorology, and which has since been utilised 
by the aid of land and ocean telegraphy. (2) The 
course and most important characteristics of the 
Gulf Stream, its high temperature, and the con- 
sequent uses of the thermometer in navigation. 
(3) The diverse powers of different colours to absorb 
solar heat. 

But the researches upon which Franklin’s scien- 
tific celebrity mainly depends occupied at the most 
only seven or eight years, and then gave way to 
the more immediately pressing calls of his country 
in other spheres, where only the true proportions 
of his genius were revealed. His electrical experi- 
ments, brilliant as they were, were only the em- 
bellishments of his greater career as a statesman 
and diplomatist. In 1757 he was sent to England 
to insist upon the right of the province to tax the 
proprietors of the land still held under the Penn 
charter for their share of the cost of defending it 
from hostile Frenchmen and Indians. His mission 
was crowned with success. He was absent on this 
work five years, during which he received honorary 
degrees from Oxford and Edinburgh. In 1764 he 
was again sent to England to contest the pretensions 
of parliament to tax the American colonies without 
representation. The differences, however, between 
the mother-government and the colonies in regard 
to the prerogatives of the crown and the powers 
of parliament at last became too grave to be recon- 
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ciled by negotiation. The officers sent by the home 
government to New England were resisted in the 
discharge of their duty, and in 1775 patriotism as 
well as legard for his peisonal safety decided 
Franklin to return to the iJnited States, where he 
ac once participated actively in the measures and 
deliberations of the colonists, which resulted in the 
declaration of their independence on the 4th July 
1776, and in constituting what has since been known 
as the Republic of ^the United States. 

To secuie foreign assistance in prosecuting the 
war in which the colonies were already engaged 
with Great Britain, Fx*anklin, now in the seventy- 
first year of his age, was sent to Paiis, He reached 
the French capital in the winter of 1776-77, where 
his fame as a natural philosopher as well as a 
statesman had preceded him. His great skill as a 
negotiator and immense personal popularity, rein- 
forced by the then hereditary antipathy of the 
French and English people for each other, con- 
spired to favour the purpose of Franklin’s mission. 
A treaty of alliance with the United States was 
signed by the French king on the 6th of February 
1778, while opportune and substantial aids in arms 
and munitions of war as weU as money were sup- 
plied from the royal arsenals and treasury. On the 
3d of September 1783 his mission was crowned 
with success through England’s recognition of the 
independence of the United States. Franklin 
contmued to discharge the duties of minister- 
plenipotentiary in Paris until 1785, when, in 
consequence of his advanced age and increasing 
infirmities, he was relieved at his own request. 
He reached Philadelphia on the 14th of Sep- 
tember 1785, when he was elected almost im- 
mediately president of the state of Pennsylvania, 
with but one dissenting vote besides his own. To 
this office he was tmce re-elected unanimously. 
During the period of his service as president he 
was also chosen a delegate to the convention which 
framed the constitution of the United States. 
With the expiration of his third term as presi- 
dent in 1788 Franklin retired from public life, 
after an almost continuous service of more than 
forty years, with a fortune neither too large nor 
too small for his fame oi his comfort. Franklin 
was the founder and first president of the PhiLo- 
sophical Society of Pennsylvania, and an honorary 
member of all the leading scientific societies of the 
Old World. 

He died on the 17th April 1790, in the eighty- 
fourth year of his age, and was buried in the grave- 
yard of Christ Church, Philadelphia. His writings 
continue to this day to be republished in almost 
every wiitten tongue, and yet curiously enough he 
wrote nothing for the press after the termination 
of his editorial career except a half-dozen or more 
comparatively brief contributions to the journals 
of the day, for the rectification of public opinion 
in Europe on American affairs. 

His complete writings, which have been edited by John 
Bigelow (10 vols. New York, 1886-87) and by Professor 
A. H. Smyth (with a Life, 10 vols. 1907), consist* almost 
exclusively of letters addressed to private individuals, 
very few of which were given to the press in his lifetime. 
Even his scientific discoveries were communicated to the 
world in letters to personal friends. The very interesting 
autobiography was specially edited by Bigelow (1868), 
In the Life of Franklin by Bigelow, the author says he 
had ‘tried to condense everything Franklin left behind 
him that any one not pursuing special investigations now 
cares to read of the most eminent journalist, philosopher, 
diplomatist, and statesman of his time.' 

Franklin* Sib John, 1 ear-admiral, Arctic ex- 

E lorer, and colonial governor, was bom at Spilsby, 
(incolnshire, 16th April 1786, the youngest son of 
a family of twelve children. Franklin acquired the 
mdiments of learning at St Ives, and attended 
209 


Louth grammar-school for two years. His father, 
in business in Spilsby, had destined John for the 
church. Such, however, was his enthusiasm for 
the sea that he determined to be a sailor. A trial 
voyage to Lisbon only confirming him in this deter- 
mination, he was in 1800 appointed to the quarter- 
deck of the Polyphemus, and had the following year 
the honour of serving in the haid-fought battle of 
Copenhagen. Two months aftei this engagement 
Franklin joined the Investigator, commanded by his 
relative Captain Flinders, and under this "able 
scientific officer, who was commissioned to explore 
and map the coasts of Australia, acquired the skill 
in surveying so eminently serviceable to him in liis- 
future career. Wrecked in the Porpoise, August 
18, 1803, off the coast of Australia, he made 
his passage from Canton to England in the Ear^l 
Camden, commanded by Sir Nathaniel Dance, 
and acted as signal midshipman in the action, on 
15th February 1804, in which Captain Dance 
reiDulsed a strong French squadron led by Admiial 
Linois. A similai post he occupied with equal 
intiepidity on the Pellerophon in the battle of 
Trafalgar. Lieutenant, and latterly first-lieutenant, 
in the Bedford, Franklin distinguished himself in 
the attack on New Orleans by capturing one of the 
enemy’s gunboats, receiving a slight wound in the 
hand-to-hand combat. 

The project for the discovery of a north-west 
passage revived at this period in the nation, and 
Franklin was appointed to the Trent, as second 
to Captain Buchan of the Dorothea, iu the expedi- 
tion of 1818 sent by way of Spitzbergen. Though 
unsuccessful in its purpose, this voyage yet served 
to bring conspicuously before the leading scientific 
men of London Franklin’s eminent qualifications 
fox the command of such enterprises, nis excellent 
seamanship, resourcefulness, disinterested love of 
science, perfect truthfulness and liberal candour in 
the recognition of the merits of his subordinates, 
his buoyant cheerfulness of temper, sustained by a 
deep sense of religion, and calm courage in danger. 
He was accordingly in 1819 entrusted with the com- 
mand of an Arctic expedition proceeding from York 
Factoiy through Rupert’s Land. Wintering the 
first year on the Saskatchewan, and in the next 
on the ‘barren grounds,’ the expedition in the follow- 
ing summer descended the Coppermine River and 
surveyed a considerable stretch of coast to the 
eastward, returning in 1822 to York Factory after 
having travel sed 5550 miles by land and water. 
On his arrival the same year in England, Franklin 
was raised to the post-rank of captain, and elected 
a Fellow of the Royal Society. The succeeding 
year, 1823, he married Eleanor, youngest daughter 
of Mr Porden, a distinguished architect. In a 
second expedition, 1825-27, Franklin descended the 
Mackenzie River, and traced the coast thence 
through 37® to near the 150th meridian, approaching 
wdthin 160 miles of the most eastern point attained 
by Captain Beechey co-operating from Behring 
Strait. In recognition of his achievements Franklin 
was knighted in 1829, and awarded the gold medal 
of the Geographical Society of Paris. His fiist 
wife having died in 1825, iu 1828 he married his 
second wife Jane, second daughter of Mr John 
Grifl&n. 

Appointed to the command of the Bainbow in 
the Mediterranean, Franklih rendered such im- 
portant service in the ‘war of liberation' as to 
receive fiom King Otho the Cross of the Redeemer 
of Greece, and on his return to England was created 
Knight Commander of the Guelphic order of Han- 
over. As lieutenant-governor of Van Diemen’s 
Land (now Tasmania), 1834-43, he laboured strenu- 
ously to promote the social as weU as the political 
well-being of the colony. 

In 1845 Sir John was appointed to the command 
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of an expedition for the discovery of the North- 
west Passage. The expedition, consisting of the 
Erehus and Terror^ with 134 chosen officers and men, 
sailed from Greenhithe on 19th May 1845, and was 
last seen on the 26th July following hy a whaler in 
Baffin Bay, in 74® 48' N. lat. and 66“ 13' W. long. 
Franklin’s instructions directed him, after approach- 
ing the longitude of about 98° W., to make south- 
wards for the cos^t, along which, basing his 
conclusions on previous surveys, he felt assured a 
passage could be navigated from the Fish River 
to Behring Strait. No tidings of the expedition 
having reached England, as many as fifteen expedi- 
tions were despatmied between 1848 and 1854 by 
England and America, with the object of rescu- 
ing or at least finding traces of the missing ex- 
plorers — ^a mission in which Lady Franklin bore a 
noble part. Traces of the missing ships were 
discovered by Ommanney and Penny in August 
1850, and brought home by the Prince Albert, which 
had been fitted out by Lady Franklin. The fiist 
wmLer, as late at least as April 1846, had, it was 
ascertained, been spent by Franklin and his com- 
pany behind Beechey Island. In 1854 Dr Rae, | 
conducting an exploring party of the Hudson 
Bay Company from Repulse Bay, was told by the 
Eskimos that in 1850 about forty white men had 
been seen dragging a boat over the ice near the 
north shore of King William Island, and that 
later in the same season their bodies were found a 
little to the north-west of Back’s Great Fish River, 
where they had perished of cold and famine. The 
latter statement was afterwards disproved, but 
articles obtained by the Eskimos from Franklin’s 
party and brought home by Dr Rae indisputably 
proved that the Eskimos had communicated with 
members of the missing expedition. Following up 
the direction of Dr Rae’s information, the govern- 
ment in 1855 sent two canoes down the Great. Fish 
River. The results of this expedition, added to the 
examinations which had been made by the many 
other expeditions of all straits, inlets, and coasts, 
except the region to the north of the Great Fish 
River, showed that a party from the Erehus and 
Terror endeavouring to reach the Hudson Bay 
Company settlements had been arrested within the 
channel into which the Great Fish River discharges. 
The next exploring party in the yacht Fox, pur- 
chased and fitted out by La<^ Franklin, Captain 
(afterwards Sir) Leopold M‘Clintock, sailed from 
Aberdeen in July 1857. From the Eskimos in 
Boothia many relics of Franklin’s expedition were 
gathered by the Fox, while articles belonging to 
Franklin’s ships and skeletons found along the 
west and south coasts told a terrible tgde of 
disaster. Above all, a record found in a cairn at 
Point Victonr told the histoiy of the expedition 
down to April 25, 1848. This record attested how 
Franklin on attempting to reach the coast of 
America was arrested by the obstruction of heavy 
ice pressing down from Melville Island througn 
M*Clintock Channel (then unknown) upon King 
William Island. 

An addendum in the handwriting of Captain 
Fitzjames, dated 25th -^ril 1848, briefly narrated 
that the Erehus and Terror were deserted 22d 
April, 5 leases NNW. of this, having been beset 
since 12th September J846 ; that the officers and 
crews, 105 souls, under Captain Crozier, landed here 
in 69° 37' ^ N. lat., 98° 41' W. long. ; and that Sir 
J. Franklin died 11th June 1847. Although many 
relics of^ the ships were foiind in the possession of 
the Eskimos there is no reason to believe that the 
retreatiag crews met with foul play. The Ameri- 
can Captain HalVs five years’ sojourn among the 
Eskimos, during which he collected a variety of 
relief, only confirmed the conclusions reached by 
M^Ulintook. In 1878-80 the expedition of Lieuten- 


ant Schwatka of the United States army found the 
skeletons and other relics of Franklin’s men ; the 
bones of one of Franklin’s lieutenants ( Irving ) were 
brought to Edinburgh and buried. Such is all that 
is known of the fate of Franklin and his brave men. 
He is entitled to the honour of being the first dis- 
coverer of the North-west Passage. The point 
reached hy his ships brought him to within a few 
miles of that attained from the westward hy pre- 
vious explorations. A monument erected in 1875 in 
Westminster Abbey commemorates his heroic ex- 
loits and fate. Lady Franklin, whose devotion to 
er husband and his work has been referred to, died 
on 18th July 1875 at the age of eighty- three years. 

See the article Polae Explobatiox and the map 
there; also the narratives of the expeditions above 
referred to, especially MUlintock’s Farrative of the Fate 
of Sir John FramMin (1860); the Report of the com- 
mittee appointed hy the Lords Commissioners of the 
Admirahy (1852), with additional papers (1852), and 
papers relative to the recent Arctic expeditions in search 
of Sir John Franklin (1854); Brown, The Forth-'wesfj 
Passage (1858); comparatively brief monographs hy 
Beesly (1880) and Markham (1891); and the Life by 
H. D. Traill (1896). Sir John’s own works were a 
Narrative of a Jouimeg to the Shores of the Polar Sea 
m 1819-%% (1823), and a Narrative of a Second Exmdi'- 
tion in 18%5, 18%6, and 1dm ( 1828 ). 

Franklinite, a mineral composed chiefly of 
peroxide of iron, with oxides of zinc ana of 
manganese, found in considerable quantity in 
Suffolk county. New Jersey, near the village of 
Franklin, where it is smelted into iron. 

Fraii1oiiarria^6 {Uherum maritagium) was 
a species of estate tail, where a man, on the 
marriage of his daughter or cousin or near blood- 
relation, gave lands to he held of the donor for 
four generations hy the donees and heirs of their 
bodies. 

Frank-pledge, a custom prevailing in England 
before the Norman Conquest, whereby the freemen 
of a neighbourhood were responsible for the good- 
conduct of each other. Ten men formed an 
association called a tithing, in which the ten were 
answerable each for the others, so that, if one com- 
mitted an offence, the other nine were liable for 
his appearance to make reparation. Should the 
offender abscond, the tithing, if unable to clear 
themselves from participation in the crime, were 
compelled to make good the penalty. The custom 
seems to have arisen out of the old family obli- 
ations, a man’s relations being called upon to 
ecome securities for payment of the compensation 
and other fines to which he was liable. A law of 
Edgar compels every man to find a surety who 
shall be responsible for his appearance when 
judicially summoned; and the laws of Canute 
insist on every one belonging to some hundred and 
tithing, as well as on his providing sureties. 

The View of Pledge, or ascertaining to what 
tithing a man belonged, ‘was an important part of 
the business of the local courts, and ultimately fell 
to the Court leet or Court of Frank Pledge, a court 
of record held once in the year, and not oftener, 
within a particular hundred, lordship, or manor, 
before the steward of the leet : being the king’s 
court wanted hy charter to the lords of those 
hundreds or manors. See Makor. 

Franks^ the name applied about the middle of 
the 3d century to a confederation of Germanic 
tribes dwelling on the Middle and Lower Rhine. 
The most important of these were the Sigamhri, 
Chamavi, Bructerii, Ampsivarii, Chatti, Attuarii, 
and Salii. Later they oecame divided into two 
principal groups— the Salians, inhabiting the dis- 
tricts on both sides of the Lower Rhine, and the 
Ripuarians, settled on the Middle Rhine. In the 
3d and 4th centuries hordes of them began to move 
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southwards and westwards into Gaul. In 358 the 
Emperor Julian, although he defeated the Salian 
invaders, allowed them to establish themselves per- 
manently in Toxandria, the country between the 
Meuse and the Scheldt. From this time Frankish 
chiefs and warriors frequently served in the Roman 
armies ; and during the 5th century they rendered 
valuable service to the empire in stemming the tide 
of barbarian invasion, especially at Mainz in 406 
and at Chalons in 451. By this time the Salian 
Franks had made themselves masters of northern 
Gaul, whilst the Ripuaiians were still concentrated 
around Cologne. Under Hlodo’wig or Clovis, king 
(481-511) of the former confederation, the Franks 
were converted to Christianity, whilst by his 
conq^uests in central Gaul, and by his subjugation 
of the Alemanni and the Ripuarian Franks, he 
not only extended his dominions as far as the 
Loire in the one direction and^ the Main in the 
other, but he laid the foundations of what sub- 
sequently developed into the kingdom of France 
(q.v.). To the Salian Franks is due the celebrated 
Salic Law (q.v.), which was probably drawn up 
before their conversion to Christianity, and to the 
cognate confederation the Zex Eipuanorum, a code 
that differed very little from the Lex Sahca. We 
learn that the Franks were a stalwart race of 
warriors, distinguished by their free martial bear- 
ing, their general aspect of fierceness, their long 
flowing hair, their blue eyes, and largeness of limb. 
They constituted a nation of democratic fighting- 
men, the voice of each individual being of as mucn 
weight in the council-hall as his arm was in the 
thick of battle. In the intervals of peace they 
tilled the soil, reared cattle, fished, and hunted. 
They lived together in villages, and had gardens 
and vineyards. Some amongst them also wrought 
in gold and iron. The only social grades in their 
communities were the king, the free Franks, and 
the slaves taken in war. To the king and his 
counts belonged the execution of the laws, which 
were not, however, administered by them, but by 
specially elected officers in each hundred. The 
king, although an hereditary ruler, was not an 
absolute one, his power being controlled in matters 
of greater moment by the tribal assembly (March- 
field), when all the men of the tribe met together 
once a year fully armed. See L. Sergeant, The 
FranJcs (‘Story o'l the Nations’ series, 1898). 

FrayiZy Robert, composer, was born at Halle, 
28th June 1815, studied xmder Schneider at Dessau 
in 1835-37, and in 1843 published his first set of 
twelve songs, which won the warm praises of 
Schumann, Mendelssolm, Liszt, and other masters. 
From then till 1868 he held various appointments 
at Halle ; and when he was compelled to resign 
them from ill-health, the pecuniary difficulties that 
ensued were overcome by the exertions of Liszt, 
Joachim, and others, who in 1872 got up a series of 
concerts for Franz’s benefit, which realised nearly 
£6000. He published over 250 songs with piano- 
forte accompaniments, a Kyrie, and several chorales 
and four-part songs, besides arrangements of the 
vocal masterpieces of Bach and Handel. Franz’s 
best songs rank with those of Schubert and Schu- 
mann. He died 24th October 1892. See critiques 
by Liszt (1872) and Saran (1875). 

Franzensbad, or Franzensbrxtnn, a water- 
ing-place situated on the north-western frontier of 
BSiemia, 3 miles NAV. of Eger by rail. Lying 
1460 feet above sea-level, between spurs of the 
Erzgebirge and the Fichtelgebirge, Franzensbad 
has a pure, fresh air and a yearly mean tempera- 
ture of 45® F. There are a number of mineral 
springs, besides one which gives off carbonic acid 
gas and a ferruginous mud spring. The first named, 
which have a constant temperature of 51° to 54*5® 


F., are of saline and alkaline composition, and aie 
beneficial for diseases of the throat, chest, stomach, 
liver, for gout and nervous disorders. Pop. 3000, 
increased by about 5000 visitors during the season. 
The Czech name is Frantiskovy Lazne. 

Franz- Josef. See Fkancis Joseph. 

Franz- Josef Land, an archipelago in the 
Arctic Ocean, north of Nova Zembla, extending, 
so far as it has yet been explored, between 80® 
and 83® N. lat. It consists of Graham Bell Land 
to the north-east, Wilczek Land to the east. Crown 
Prince Rudolf Land to the north, Alexandia Land to 
the south-west, and many other islands. Zichy Land, 
reported by Payer (1874) as separated by Austria 
Sound from Wilczek Land, turns out to be a group 
of islands. See map at Polar Exploration. 
The southern shores are deeply indented mth 
fjords; and the whole archipelago, which rises 
into isolated flat -topped or dome -shaped moun- 
tains of basalt, is sheeted with ice. Owing to 
the open water lound its shores in summer, and the 
compaiative abundance of its animal life — bears, 
walruses, foxes, and numerous biids occuning — 
Franz- Josef Land was long regaided by expeii- 
enced Arctic explorers as the most favouiable 
base for an attempt to reach the North Pole. The 
archipelago was discovered and partly explored 
by Payer and Weypreeht*in 1873-74; its southern 
shores were explored by Leigh Smith in 1880-82, 
and much of it by Jackson, who met Nansen 
there (1896), and by later explorers. The Russian 
flag was hoisted in 1914. 

FranzoS; Karl Emil, author, was bom in 
1848 in Russian Podolia, the son of a Jewish doctor, 
and passed his earliest years in the Polish- Jeivish 
village of Czortckow in Galicia (the Barnow of his 
novels). Left an orphan at an early age, he was 
educated at the German gymnasium at Czernowitz, 
and studied jurisprudence at Vienna and Giatz, 
but afterwards settled as a journalist in Vienna. 
Among his princmal works is Aus Sdlhasiou: 
KulturHlder aiis Cfalizien, der BuhowinOfi Stidvnss- 
land und Bumanien (1876), in which the varied 
surroundings of his boyhood are gathered into one 
masterly picture, and which has been translated 
into most Euroj^an languages ; it is continued in 
Vom Don zur Donau (1878) ; and Dcls Ghetto des 
Ostens ( 1883 ). His novels include J unge Liehe^ two 
tales (1878; 4th ed. 1884) ; Die Juden mn Barnow 
(3d ed. enlarged, 1880; Eng. trans., The Jews of 
Barnow^ 1882); Moschko von Parma (1880); Bin 
Kampf urns Becht (1881; Eng, trans.. For the 
Bight , 1887 ) ; Der Prasident ( 1884 ) ; Du Beise nach 
dem Schicksal (1885); Tragische Novellen (1886); 
Judith Trachtenberg (1890; 4th ed. 1893); Der 
Gott des alien Dohtors (1892) ; and Der Wahrheits- 
sucker (1894). Franzos’ tales present pictures 
strong, truthful, and pathetic of life among the 
Polish and Galician Jews. He died in April 1904. 

Frasca'ti. a town of Italy, 15 miles SE. of 
Rome by rail, stands on the slope of the Allran 
Hills, near the site of ancient Tusculuiu. On 
account of its lovely villas and salubrious air* it 
is a fashionable resort for the people of Home, 
The most splendid pf these summer residences are 
the villas Aldobrandini, Rufinella, and Toi-lonia. 
Cardinal York was bishop of Frascati, and Prince 
Charles Edward died here in 1788. Pop. 10,000. 

Fraser, Alexander Campbell (1819-1914), 
born at Ardchattan in Argyllshire, studied at the 
univemity of Edinburgh, and in 1850-57 was editor 
of the North British Beview. At first professor of 
Logic in the New College, and for a few months 
a Free Church minister, in 1856-91 he held the 
chair of Logic and Metaphysics at Edinburgh, and 
in 1859 became Dean of the Faculty of Arts. His 
edition of Berkeley’s works, with dissertations and 
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notes, a life of the bishop, and an account of his 
philosophy, appealed in 1871, Selections from Berke- 
ley in 1874, and in 1881 his monoOTaph on Berkeley 
in Blackwood’s ‘Philosophical Classics,’ to which 
seiies he also contributed Locke (1890). In 1894 
lie edited Locke’s Essay, with prolegomena and 
biography ; in 1895-96 deliveied the Gifford Lec- 
tures on The Philosophy of Beligion. In 1896 
appeared his Philosophy of Theism (revised 1899). 
The article Locke in the present work is his. See 
his Biographia Philosophica (1904). 

Fraser 9 Claud Lovat (1890-1921), born in 
London, was educated at the Charterhouse, studied 
with Mr Walter Sickert and achieved gieat popu- 
larity as a stage and costume designer for the 
theatre, notably in The Beggar's Opera, See a 
book by Diinkwater and Rutherston ( 1923). 

Frasers James, D.D., second Bishop of Man- 
chester, was born near Cheltenham in 1818, took 
a fiist-class in classics at Oxford in 1839, and in 
1840 was elected to a fellowship at Oriel. He was 
ordained in 1846, and held the livings of Cholder- 
ton, Wiltshire, in 1847-60, and Ufton Nervet, near 
Reading, in 1860-70. He was a select preacher 
before the university of Oxford in 1854-56, and 
again in 1862-64, and published valuable reports 
on elementary education in England, on the edu- 
cational systems of the United States and Canada, 
and on the employment of children ; indeed, it was 
specifically on the ground of his ‘interest in and 
masteiy of the question of public education * that 
Mr Gladstone in 1870 offered him the bishopric of 
Manchester. Here his energy, his wide sympathy, 
and his strong sense secured him a unique position 
in his vast diocese, and caused his death, on the 
22d October 1885, to be deplored as sincerely by 
dissenters as by churchmen. See Lives by Hughes 
( 1887 ) and Biggie ( 1889 ). 

Fraser, Simon. See Lovat, Lord 

Fraser, Sir William (1816-98), fiom 1852 an 
assistant-keeper in the Register House at Edin- 
burgh, was m 1880-92 deputy -keeper of records 
there. From 1858 he issued a long series of sumpt- 
uous Scottish family histories. 

Fraserburgh, a fishing town and port in the 
NE. of Aberdeenshire, 47 miles N. of Aberdeen 
by a branch railway (1865). It stands on a bay 
24 miles wide, immediately south of Kinnaird 
Head (the Taixalon Akron of Ptolemy), on 
which are the Frasers’ old castle, a lighthouse 
now, and the mysteiious ‘Wine Tower, ° with a 
cave below. It was founded as Faithlie in 1569 
by Alexander Fraser of Philorth, Lord Saltoun’s 
ancestor, and in 1601 was erected into the free 
port, free burgh of barony, and free regality of 
Fraserburgh. There are a handsome town-house 
(1855), a restored market-cross, a public hall, &c. ; 
but hardly a trace remains of an abortive university 
( 1592). The harbour has been much improved and 
extended since 1855, and the rapid growth of the 
place is due to the great development of the herring- 
fishery. Pop. 10,000, doubled during the fishing 
season. 

Fraser Island (also called Great Sandy 
Island) projects for 50 miles NE. from the coast 
of southern Queensland, enclosing Hervey Bay. 

Fraser River, the principal stream of British 
Columbia, is formed by two branches, the chief of 
which rises in the Rooky Mountains, in 53" 45’’ N. 
lat. and 119" W. long., and proceeds in a north- 
west course to meet its fellow, which flows south- 
east from Lakes Stuart and Fraser. They unite 
near Fort George, in 54" N. lat. and 122" 45' W. 
long. ; thence the river flows in a southern direc- 
tion, and after a total coui'se of 800 miles falls into 
the Georgian Gulf, just north of the international 


boundary of 49" lat. Its chief affluent is the 
Thompson River. Platinum is got along the 
Fraser and its tributaiies. The rich alluvial 
deposits of gold along the lower basin of the Fraser 
first attracted emigiation to British Columbia, and 
the precious metal has since been steadily woiked ; 
but the lower valley now enjoys a more secure 
reputation, as containing some of the best farming 
land in the province. The salmon canneries aie 
also important. Steamboats can navigate the 
river foi about 100 miles from its mouth to Yale, 
where the i^ids occurring during the passage 
through the Cascade Range, with its magnificent 
sceneiy, begin. See Columbia (British). 

Fraticelli (‘little brethren’), a sect of the 
middle ages which may he regarded as an embodi- 
ment, outside of the mediaeval church, of the same 
spirit to which is due, within the chuich, the 
Fianciscan order with its many offshoots. The 
Italian woid Fraticelli oiiginally was the popular 
name of the Franciscan monks; but, in the pio- 
giess of the disputes that aiose in the order (see 
Franciscans), the name was specially attached 
to the members of the rigorist party, and eventu- 
ally to those among them who pertinaciously 
renised to accept the pontifical explanations of 
the monastic rule, and in the end threw off all 
subjection to the authority of the church. Several 
of the popes, especially Gregory IX. and Nicholas 
III., attempted to reconcile the disputants. Pope 
Celestine V. granted permission to the rigorists to 
form for themselves a separate organisation, in 
which the rule of St Francis might be observed in 
all its primitive and literal rigour. The suppres- 
sion or this order by Boniface VIII. appears to 
have furnished the direct occasion for the secession 
of the extreme party from the church. They 
openly resisted the authority of the pope, whom 
they proclaimed an apostate from the faith. The 
party thus formed was increased by adhesions from 
other sectarian bodies, as the ‘ Beghards ’ and the 
‘Brethren of the Free Spirit.’ In vain Clement 
V., in the Council of Vienna ( 1311-12), put forward 
a new declaration regarding the rule of St Francis. 
They still held their ^ound, especially in Sicily, 
central and northern Italy, and Provence. John 
XXII., a^inst^ whom they sided actively with 
Louis of Bavaria, condemned them by a special 
bull in 1317, and again in a similar document 
directed against Henry of Ceva, one of their chief 
leaders in Sicily. From these sources we learn 
that they regarded the existing church as in a 
state of apostasy, and claimed for their own com- 
munity the exclusive title of the Church of God. 
They forbade oaths, and discountenanced marriage. 
They professed a divine mission for the restoration 
of the gospel truth. They held that all spiritual 
authority was forfeited by sin on the part of the 
minister. It would even appear that they pro- 
ceeded so far as to elect for themselves a pope, 
with a college of cardinals, and a regular hier- 
I archy. Their principles, in a word, seem to have 
partaken largely of the same fanatical and anti- 
social tendencies as characterised the Brethren 
of the Free Spirit ; and in common with them the 
Fraticelli were the object of a rigorous persecu- 
tion about the middle of the 14th ceutury. The 
principles of the sect formed the subject of a public 
discussion at Perugia in 1374 between them and a 
Franciscan monk named Paolucci, which appears 
to have ended in their discomfiture. They still 
maintained themselves, nevertheless, in central 
Italy, down to the 15th century, when John of 
Capistrano received a commission to labour for their 
conversion in the March of Ancona; but before 
the beginning of the following century they seem 
to have disappeared altogether. See Mosheim, 
Be Beghardis et Beguinahm (Leip. 1790); Mil- 
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man’s Latin Christianity^ vol. v. ; Herzogb Leal’ 
encyhlopadie ; Lea s History of the Ingtiisition 
(1888), and the Catholic Encyclojpmdia (1910). 

Fratta-lHagSfiore) a town of Italy, 9 miles 
by lail N, of Naples, with many villas belonging 
to Neapolitans. It has extensive rope-works, and 
cultivates wine and hemp. Silkworms are reared 
in great quantities. Pop. 13,000. 

Fraud 9 in the legal sense, may be defined as 
deceit which causes injury to another. Active 
misrepresentation usually amounts to fiaud; but 
a certain latitude is tacitly permitted to persons 
puffing their own goods, or exaggerating their 
own resources and credit. Concealment of the 
truth amounts to fraud if the party who with- 
holds information is under a legal duty to dis- 
close vvhat he knows. A person purchasing an 
estate is not bound in law to inform the owner of 
its advantages; he may have discovered a mine 
of which the owner knows nothing, but he may 
conceal his discovery without being guilty of 
fraud. There are certain cases in which the 
rules are applied with special rigour. The parfy 
deceiving may be in a fiduciary position. A solici- 
tor dealing with his client ; a director dealing with 
a person applying for shares ; a man of business 
dealing with a^ person who trusts to him and can 
make no inquiries — all these are plainly under a 
special duty to state the facts fairly. The party 
deceived may be incapable of protecting himself ; 
— e.g. transactions with infants or with pei-sons of 
weak mind must be strictly scrutinised. Again, the 
transaction itself may be one uherrimcB fdei, in 
which the law requires perfect good faith. A 
person insuring a ship, for exam^e, is bound to 
tell whatever he knows of the condition and situa- 
tion of the ship. It is to be observed that fraudu- 
lent intention is not a necessary element in fraud. 
A prospectus which omits to notice a contract 
entered into by promoters of a company is none 
the less fraudulent because the omission is acci- 
dental. A gift of property may be set aside as 
a fraud on creditors, although tne donor made it 
in the full belief that he was perfectly solvent. 
The general effect of fraud is to render void the 
contract or disposition of property induced by it, 
or to give the party injured a right of action for 
damages or restitution. Even marriage may be 
treated as a nullity on this ground, if the fraud be 
such as to exclude the notion of true consent. 
The principles set forth above are, in substance, 
common to the laws of all civilised nations. 

Fraud is an element in theft, embezzlement, per- 
sonation, and many other crimes. The offence of 
obtaining goods or money by false pretences was 
not indictable by the English common law ; it was 
made punishable by acts passed in 1542 and 1757, 
the provisions of which were consolidated and 
amended by the 24 and 25 Viet. chap. 96, which 
prescribes five years’ penal servitude as the maxi- 
mum punishment. Every person who fraudulently 
represents as an existing fact that which is not a 
fact, and so obtains money or money’s worth, 
commits an offence within the act. The false 

S ice must relate to some present fact, and 
ore a promise merely to do some act is not 
such a false representation as will sustain a con- 
viction. It is not necessaiy that the deception 
should be by words or wilting, but any act tend- 
ing to deceive vydll bring a person witliin the 
statute. Thus, a man at Oxford wearing a cap 
and gown, in order to induce a tradesman of whom 
he ordered goods to believe that he was a member 
of the university, was properly convicted. ^ The 
deception practised, however, must not be simply 
as to the quedity of an article, for this is regarded 
as merely a dishonest trick of trade, and not 


criminally punishable- It is also necessary that 
the owner should be deceived by the pretence ; and 
where a tradesman is induced to part with goods 
to a regular customer making a false statement, 
not on account of the statement, but from his 
belief in the credit of the party, the transaction 
is not punishable under the act. It is no bar to a 
conviction that the crime on being proved amounts 
to larceny, nor is it necessary to prove an intent 
to defraud any particular person ; the obtaining 
delivery of money, &c. to another person for the 
benefit of the party using the deception, and also the 
obtaining signature to, or destruction of, a valu- 
able security, &c. by a false representation subject 
the offender to punishment. The same statute 
provides that a person attempting to extort money 
by threatening to accuse another of certain felonies, 
or of an infamous crime, is liable to penal servitude 
for life (see Threat). — Long Firm is the name 
given to a company of swindlers who pretend to be 
established in business at a paiticular place, order 
goods to be sent to them as such, and decamp \vith- 
out payment to resume the system elsewhere. The 
Statute of Frauds^ frequently referred to, was passed 
in 1677. 

In Scotland this offence is known as Falsehood, 
Fraud, and Wilful Imposition. Each species of 
the offence which in England is punishable under 
the statute is in Scotland indictable at common 
law. Thus, false personation, as where a man in 
the assumed character of an exciseman received 
money as a composition for smuggled goods, has 
been held to warrant a conviction of falsehood. 
So, also, where the deception consists in fictitious 
appearances ; as where a man by fitting his shop 
with false bales induced another to trust him with 
goods. Obtaining money by begging-letters and 
the common practice of ring-dropping fall under 
this denomination of crime. 

In the United States, to constitute the offence 
known as False Pretences, it is not necessa^ that 
the loss occasioned be of a public nature. It con- 
sists of a false representation as to some fact exist- 
ing in the past or present, made with the intent to 
defraud, by which representation a party is induced 
to part with something of value to him, generally 
naoney, goods, or merchandise. The offence may 
be committed by a false representation of the 
natuie, quality, or quantity or the goods, or by a 
false personation, or a false representation of the 
capacity in which one assumes to transact business; 
also by the use of false marks or brands, or ficti- 
tious or worthless writings, or the false reading of 
a deed of convejrance to an illiterate person, or by 
a warranter consisting of a positive false statement 
of a material latent fact by which a party is induced 
to purchase. It differs from larceny m that the 
property is obtained with the consent of the owner, 
and the false pretence must be the operative cause 
of the transfer. It is usually a misdemeanour, but 
the grade of the offence, as also the punishment 
therefor, is governed by statutes of the several 
different sta&. It is recognised as an offence by 
act of congress, known as the Bankrupt Act [Rev, 
Stat, 3732), but congress has no power to define 
what shaU constitute the offence within a state. 

•The money or goods obtained on. false pretence 
may also be recovered by civil action. 

Fraudulent Enlistment. See DBSEBt’ioK. 

Frannlioferf Joseph von, German optician, 
was bom at Straubing, in Bavaria, 6th March 1787* 
In 1799 he was apprenticed to a glass-cutter and 
polisher in Munich, and in 1807 he was employed 
to found an optical institute at Benediktbeuem, of 
which he became sole manager in 1818, and which a 
year later was removed to Munich. There he became 

1 a member of the Academy of Sciences in 1823, and 
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was also appointed professor and conservator of the 
physical cabinet of the same institution. He 
died 7th June 1826. His more important in- 
ventions and improvements in optical instru- 
ments include a machine for polishing parabolic 
surfaces, another for polishing lenses and miiTors 
without altering their curvature, a spherometer, 
a heliometer, a micrometer, an achromatic micro- 
scope, and the great parallactic telescope at 
Doipat. But his name has been renderecf most 
celebrated by the improvements he effected 
in the qiuality of telescopic prisms and in the 
mechanism for manipulating^ telescopes of large 
size, and above all by his discovery of the dark 
lines in the sun's ^ectrum (see Speoteum), which 
bear the name of Fraunhofer's lines. 

Franstadt (Polish Wszowa\ a town of 
Prussia, 14 miles NE. of Glogau by rail. It has a 
tannery, dye-works, a cigar and a sugar factory; 
here in 1706 the Saxons were routed by Charles XIL 
of Sweden. Pop. 8000. 

Frazer, Sir James George, folkloiist, born 
in Glasgow in 1854, graduated at Cambridge in 
1878 and became a fellow of Tiinity. His Totem- 
ism and Exogamy developed out of Totemism 

(1887); and The Golden Bough (2 vols. 1890; 3d 
ed. rewritten, 12 vols. 1911-15; abridged 1922) 
absorbed many of his separately published studies 
of early] superstition, religion, and society. In 
1898 he issued a masterly translation of Pausanias ; 
in 1918 Folklore in the Old Testament. Professor 
of Social Anthropology at Liverpool since 1907, 
he was knighted in 1914. A folklorist of the 
‘ anthropological ' school, he amassed a vast body 
of information relating to the killing of divine 
kings (see Nemi), vegetation spirits, &c. 

Frechette, Louis Honor^i (1839-1908), 
‘Canadian poet -laureate,’ was born at Levis, 
Quebec, called to the bar in 1864, and, after five 
years’ residence in Chicago, elected to the Dominion 
parliament in 1874. He edited several journals, and 
published some prose woiks, plays, and translations 
into French; but his important productions are 
his poems, two volumes of which were crowned by 
the French Academy in 1880. Others are Mes 
Loisirs (1863), La voix d*un ExiU (1869), Pile- 
mMe (1877), Les Ouhlits (1886), and Voix d'Outre- 
mer ( 1886), which proved him the most sympathetic 
of the interpreters of Canadian scenery and of 
French-Canadian traditions and aspiiations. 

Freckles (sometimes called lentigo) are small 
yellowish or brownish -yellow irregularly rounded 
spots, fiom the size of a pin’s head to that of .a split 
pea, fiequently seen on the skin, especially of fair 
or reddish-haired persons. They are not often met 
with under the age of six or eight. They are most 
common on the face, but often occur on the hands 
and sometimes elsewheie. They are always most 
distinct in summer ; but, though the influence of 
the sun’s rays undoubtedly increases their distinct- 
ness, it is doubtful whether it can cause them. 
They are due to increased local deposit of pigment 
in the skin : and it may be noticed that persons 
subject to them do not bronze generally under the 
influence of exposure nearly so deeply as others. 
Many methods of treatment have been advocated* 
for their removal ; but in most cases at least the 
improvement is not permanent. Among the milder 
measures which sometimes succeed in improving 
the condition, is a lotion of hyposulphite of soda 
(15 to 30 grains) or of chloride of ammonium (15 
grains), along with corrosive sublimate (i grain 
to the ounce of water) applied to the part on rag 
or lint, and they are lessened in intensity by wear- 
ing a brown veil in sumiiuer. 

first mistress, afterwards wife of 
Chilperic,ldng of Keustria, a woman of violent and 


unscrupulous character, who shunned not to slay 
all who stood in her way, in order to secure the 
throne for her own son, Clotaire II. She is, how- 
ever, chiefly memorable on account of the relentless 
feud she waged with Brunhilda, wife of Sigbert, 
king of Austrasia, and sister of Chilperic of Neu- 
stria’s first wife, Galsvintha ; a feud whose bitter 
enmities were intensified by the rivalry between 
the two kingdoms. She died in 597 oi 598. 

Fredericia^ a seaport and fortress of Denmaik, 
on the east coast of Jutland, at the noithein 
entrance to the Little Belt. Founded by Fredeiick 
III. in 1652, it was five yeais later stormed and 
razed by the Swedes, nor was it refoitified until 
1709. It suffered during the wars of 1848-49 and 
1864. Pop. 17,000. 

Frederick, a well-built city of Maryland, 61 
miles W. by N. of Baltimore by rail, with several 
foundries, tanneries, flour-mills, and other manu- 
factories. It contains a college (1797), a Jesuit 
establishment, and a state institution for the deaf 
and dumb. Pop. 11,000. 

Frederick sumamed Barbarossa (Eed- 
beard ), Holy Roman emperor, of the Swabian family 
of Hohenstaufen, Avas Dorn about 1123. He suc- 
ceeded his father, Duke Frederick II. of Swabia, in 
1147, and his uncle, Conrad III., as emperor in 1152. 
His leign was one long stmggle against refractory 
but powerful vassals at home, and against the 
turbulent civic republics of Lombardy and the 
pope (Alexander III.) in Italy. By the capture in 
1162 of Milan, the most hostile of the Italian cities, 
Frederick brought to his feet all the recalcitrant 
states of Italy ; and even the pope, the last of his 
enemies, he seemed on the point of subduing five 
years later when he took Rome by storm. But at 
this juncture his army was suddenly smitten with 
a terrible plague, and his forces melted away from 
him. This was the signal for revolt in Lombardy ; 
and when at length in 1174 Frederick was able to 
leave Germany with the intention of once more 
reducing his Italian subjects beneath his ii-on heel, 
he incui’red a severe aefeat at Legnano (1176). 
Nevertheless it was a defeat that proved to be more 
valuable to him than his previous successes. For 
it led him to change his policy of stern repression 
to one of clemency and concession, whereby he con- 
verted the Lombard cities from restless, determined 
enemies into contented subjects. At the same 
time, in 1177, he acknowledged Alexander III. as 
pope, and thus paved the way for the final pacifica- 
tion of 1183. In Germany Frederick endeavoured 
to curb the power of his greatest vassals by a policy 
of mingled conciliation and counterpoise : the hos- 
tility of the strongest he disarmed by investing them 
with new fiefs, or by raising their titular dignities, 
whilst the weaker he sou^t to keep in check by 
conferring additional rights upon their rivals, the 
municipal communities. Thus, he elevated the 
countship of Austria to the rank of a duchy, created 
Duke Ladislaus of Bohemia king, and g^ranted 
Westphalia to the Bishop of Cologne, East Saxony 
to Bernhard of Anhalt, and Brunswick and Lune- 
burg to the Guelph princes. Besides this, he quelled 
the rebellious spirit of Henry the Lion of Bavarfa, 
and asserted his feudal superiority over Poland, 
Hungary, Denmark, and Burgundy. When at the 
height of his power, however, he took the cross to 

f o and war against Saladin. Marching by way of 
[ungary, Servia, Byzantium, and Asia Minor, he 
defeated the Moslems in two battles, at Philo- 
meHum and Iconium, but died suddenly, or was 
drowned crossing the Kalykadnus liver (Gbk-su) 
in Cilicia, June 10, 1190. Frederick, who was of 
great personal beauty and had winning manners, 
exhibited a resolute will, degenerating at times 
into gross cruelty, considerable administrative 
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skill, martial ardour, and a magnanimous ambi- 
tion. No ruler of Germany ever won a more 
lasting place in the affections of his subjects than 
Frederick Barbarossa, about whose memory the 
patriotic aspirations of the German people have 
continued to cling in legend and song down to the 
present day. One persistent tradition makes him 
still asleep in the Untersberg near Salzburg or the 
Kyffhauser in Thuringia, whence he will return to 
succour Germany in her hour of greatest need. 
His red beard has already grown through the stone 
table before which he sits, and from time to time he 
raises his head to see if the ravens are still wheel- 
ing round the mountain, or the hour of awakening 
has come — the dawn of a new golden age for Ger- 
many. See works by Prutz (3 vols. Danzig, 1871- 
73), Kibbeck (Leip. 1881), and Kallsen (Halle, 
1882). 

Frederick of Germany, grandson of 
Frederick I. (Barbarossa), and son of the Emperor 
Henry VI., and of Constance, heiress of Sicily, was 
bom at Jesi, in Ancona, 26th December 1194. In 
the fourth year of his age his father died, leaving 
him king of Sicily under the guardianship of his 
mother, who secured the favour of Pope Innocent 
III. for her son by acknowledging the pope as her 
feudal superior and conceding to him important 
privileges. In his eighteenth year Frederick set | 
out, under the auspices of Innocent, to wrest the ' 
impeiial crown from Otto IV., whom he succeeded 
in driving out of the empire with little trouble. On 
his promising to undertake a crasade, the pope 
sanctioned his coronation at Aix-la-Chapelle in 
1215. Like his ^andfather, Frederick was actuated 
by an ardent desire for the consolidation of the 
imperial power in Italy at the expense of the ponti- 
ficate, which he wished to reduce to the rank of a 
mere archiepiscopal dimity. Having secured the 
nomination of his son Henry to the rank of king of 
the Eomans, and appointed Archbishop Engelbert 
of Cologne as his vicegerent, he left Germany, and, 
after having been crowned emperor at Borne in 
1220, devoted himself to the task of organising his 
Italian territories. He founded the university of 
Naples, gave encouragement to the medical school 
of Salerno, invited to his court and patronised men 
of learning, poets, and artists, and commissioned 
his chancellor, Petrus de Vinea, to draw up a code 
of laws to suit all classes of his German and Italian 
subjects. Frederick’s schemes for the union of his 
vast and widely scattered dominions were, however, 
frustrated by the refractory conduct of the Lombard 
cities, and still more by the antagonism of the popes 
Honorius III. and Gregoiy IX. Frederick’s de- 
parture to the East was originally fixed for the year 
1223, but the necessity of subduing the turbulent 
Italian nobles and cities, and curbing his Saracen 
subjects in Sicily, caused a delay of two years, and 
then a further delay of yet two years more. The 
pope at length grew so impatient that Fi*ederick 
was constrained to embark from Italy. Neverthe- 
less he returned a few days later, under the plea of 
ersonal sickness ; this lirought down upon him a 
nil of excommunication from the vehement Gregory 
IX. In the following year, however, the emperor at 
length fulfilled his vow, and fulfilled it in brilliant 
fashion, by securing from the sultan of Egypt, 
without striking a single blow, the possession of 
Jerusalem and the hofy places, together mth a 
truce for ten years. Then, after crowning himself 
Vingr of Jerusalem with his own hand, 18th March 
1229, he returned to Ita]^, where the continental 
half of his kingdom of Sicily had been overrun, 
at the instigation of the still irreconcilable pope, 
by a body of mercenary soldiers. During the 
remainder of his reign Frederick was engaged in a 
long and harassing contest with the papal power, 
the hands of his enemy being gradually strengthened 


by the accession of the revolted Lombard cities and of 
several of the princes and towns of Germany, headed 
by his own son Henry, and hy the treacheiy of his 
most trusted and intimate friend, the chancellor 
Vmea. In 1239 he was again excommunicated for 
having^ pioclaimed his natuial son Enzio king of 
Sardinia, in defiance of the protest of the pope. 
Nor did the fuiy of the struggle abate when, in 
June 1243, Frederick’s friend, Sinibaldi Fiesco, suc- 
ceeded to the pontificate as Innocent IV. And the 
clouds of disaster, defeat, and misfortune were 
gathering thicker and more ominously above Frede- 
rick’s head, when he died somewhat suddenly at 
Fiorentino, 13th December 1250. 

This emperor is one of the most outstanding 
figures of the middle ages; and, like nearly aU 
such personalities, his character was a blending 
of contradictoiy qualities. Intellectually he was 
perhaps the most enlightened man of his age, 
in many respects outrunning it by some centuries, 
as in his tolerance of the Jews and the Mussul- 
mans, in the admiration of the spirit of free trade 
shown in his commercial legislation and policy, 
in his recognition of popular representation by 
annual parliaments, and in his anticipation of the 
later humanistic movement ; hut at the same time 
he was a persecutor of the heretics of the church, a 
staunch upholder of absolute sovereignty, and a sup- 
porter of the power of the princes against the cities. 
The strength, energy, and elasticity of his character 
were sadly marred by very conspicuous strains of 
licentiousness, cruelty, and perfidy. But, though 
he lacked the moral Neatness of ms ancestor, Bar- 
barossa, he deserves unstinted admiration for his 
encouragement of learning and culture, and his 
fostering care of the arts and sciences. He himself 
not only spoke the principal languages of his 
extensive empire — German, French, Italian, Latin, 
Greek, Arabic, and Hebrew — ^but he also was one 
of the first to write Italian poems, took a great 
interest in the arts, and was himself a diligent 
student of natural science. It has been brought as 
a reproach against him that he unduly neglected 
his territorial possessions in his native countiy of 
Germany, and that in religious matters, notwith- 
standing his crusade, he was far from being a model 
son of the church, though he was not, in all pro- 
bability, the ‘atheist’ his ecclesiastical enemies 
made him out to he. 

See Giesebrecht’s history of the emperors ; Freeman’s 
essay; books by Schirrmacher (1869-65), Hnillard-Br4- 
holles (1852-65), Kmgton-Oliphant (1862), Winkelmann 
( 1889 ), Halbe ( 1888 ), Felten ( 1888 ), Hampe ( 1899 ), Blonde! 
(Par. 1892), and Allshom (Stupor Mundi, Lend. 1912). 

Frederick III. or IV., German emperor, and 
the fifth Duke of Austria of that name, was 
born at Innsbruck, 21st September 1415, being 
the son of Duke Ernest, of the Styrian branch 
of the House of Hapshurg. At the age of twenty 
he assumed the government of Styna, Camiola, 
and Carinthia. On the death of the Emperor 
Albert II. in 1440, Frederick was elected king of 
the Germans ; twelve years later he received the 
imperial crown at the hands of the pope at Rome, 
and in 1453 he secured the archducal title to liis 
family. Owing to the indolence and indecision of 
his character his reign was a period of anarchy, 
wars raging on all the frontiers of the empire, ^d 
internal disorders vexing its peace within. During 
the course of his long and inglorious reign Frede- 
rick lost his hold upon Switzerland; purchased 
peace from his .brother Albert, who rul^ m Upper 
Austria, by the payment of a large sum of money ; 
suffered Sforza to possess himself of Milan, George 
Podiebrad to seat himself on the throne of Bohemia, 
and Matthias Corvinus on that of Hungary ; sur- 
rendered the empire to the pope by the Vienna 
Concordat of 1448 ; remained apathetic when the 
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Turks in 1469 penetrated as far as Camiola, and 
again in 1475, when they almost reached Salzburg ; 
and finally in 1485 provoked Matthias of Hungary 
to invade his territories. Nevertheless, by the 
marriage of his son, Maximilian I., to Mary, 
daughter of Charles the Bold of Burgundy, he laid 
the foundation of the subsequent ^eatness of the 
Hapsburgs. Frederick died on 19th August 1493. 
Though he neglected the interests and duties of the 
imperial crown to indulge in his favourite studies, 
alchemy, astrology, and botany, he never lost an 
opportunity of promoting the aggrandisement of his 
own family. He was temperate, devout, parsi- 
monious, scrupulous about trifles, simple in his 
habits, mild and phlegmatic in his disposition, and 
naturally averse to exertion or excitement. From 
his time the imperial dignity continued almost 
hereditary in the House of Austria, which has 
perpetuated the use of his favourite device, 
A.E.LO.U . — Austrian Est Imperare Orhi Universo 
{ ‘ It is Austria’s destiny to rule the entire world ’). 
See ChmeTs Friedrich IV, (2 vols. Hamburg, 
1840-43). 


Frederick king of Prussia, and third elocte 
of Brandenburg of that name, was born at Kdnigs- 
berg, 11th July 1657, and succeeded to the electorate 
in 1688. Following out the policy of his father, 
Frederick- Wniiam, the Great Elector, he lent 
valuable support to William of Orange in his 
attempt on England. He employed the treasure 
collected by his father largely in the purchase of 
nimor principalities and territories ; and further 
increased his revenue by lending his soldiers to 
fight the battles of the neighbouring princes, 
especially against France. But the outstanding 
event of his reign was his own elevation to the 
dignity of king, 18th January 1701, the title being 
taken from Prussia, the only independent portion 
of his dominions. Good-natured but vain, generous 
but ungrateful, Frederick left the finances of his 
country in an embarrassed condition. Nevertheless, 
his public spirit led him to found the university 
of HaUe, to embellish Berlin, to found there the 
Academy of Sciences and the Academy of Painting 
and Sculpture, and also to establish a supreme 
court of appeal. Frederick died 25th February 
1713, and was succeeded by his son, King Frederick- 
William I. See works by Hahn {3d ed. Berlin, 
1876), Ledebur (Berlin, 1878), and Heyck (1901). 


Frederick IL, of Prussia, surnamed ‘the 
Great,’ bom at Berlin, January 24, 1712, was 
the son of Frederick-William I., and of Sophia- 
Borothea, daughter of George I. of Great Britain. 
His early years were spent under the restraints of 
an irksome military training and a narrow and 
unsympathetic system of education, against which 
not only the natural restiveness of youth but also 
the more liberal tastes implanted by his mother 
rebelled fiercely but vainly. At the age of eighteen 
the prince made an unsuccessful effort to escape 
to the court of Great Britain. His father saw in 
this attempt an act both of political rebellion and 
of military insubordination, and, influenced perhaps 
by the desire of saving the glory and acquisitions 
of his house from one whom he considered an 
unworthy successor, would have punished Frederick 
with death, had it not been for the intercession of 
the emperon As it was, the prince was ordered 
into close confinement at Ktistrin, while hia con- 
fi.dant, Lieutenant Katte, was beheaded before his 
eyes. Frederick reco^ised that submission was 
mevitable. ^ He thaew himself with nervous alacrity 
intp the miHtary and cavil duties with which he 
Wto after a time entrusted, while his letters to his 
father of this period are couched in almost servile 
Bfe won his finals restoration to favour 
when an, 1703 he dutifully {accepted the bride 


chosen for him by his father (the Princess Eliza- 
beth-Christina of Biunswick-Wolfenbuttel, 1715- 
97). From 1734 Frederick resided at Rheinsberg, 
where he held a kind of small literary court, and 
devoted his leisure to the study of music and 
French literature, for which he had a keen and 
lasting admiration. He corresponded with Voltaire 
(who afterwards, in 1750, visited Berlin), and 
studied with much sympathy the ‘philosophical’ 
doctrines which were to play so impoi'tant a 

g art in the century. There is no doubt that 
e now began to nourish schemes of political 
ambition. Even before he came to the throne he 
clearly perceived that, if the House of Hohenzollern 
was to play an adequate part in European politics, 
its possessions must be consolidated and extended ; 
before he died the area of Prussia was doubled, 
and, notwithstanding the temporary eclipse under 
Napoleon, the foundation of Piussia’s gieatness 
was laid. Hostile critics assert that Frederick’s pie- 
vailing motive was mere selfish dynastic ambition ; 
they point to the fact that all his wars were 
aggressive, and that in every case he struck the 
first blow ; they reproach him with unpatrioticaUy 
encouraging the interference of France in the 
affairs of Germany for his private ends, and they 
taunt him with his contemptuous neglect of German 
literature and language, which last fie could 
scarcely speak, and certainly could not spell. But 
tWe is no doubt that the terrible struggle of the 
Seven Years’ War left him, if it did not find him, 
with a true appreciation of the solidarity of his 
own and his people’s interest ; he assuredly did not 
spare himself in their service; and his measures 
and reforms, harsh and autocratic as many of them 
now appear, were undertaken with a sin^e eye to 
the national good. The rise of Prussia under 
Frederick really rendered possible the union of 
Germany which his critics accuse him of retarding, 
but which could never have been effectually canied 
through under a dominant Austria, haughty with 
centuries of imperial tradition. 

On May 31, 1740, Frederick became king ; and 
in the following October the accession of Maria 
Theresa separated the crown of Austria from the 
imperial diadem. Frederick, in possession of an 
admirably drilled army and a well-filled treasury, 
seized the opportunity. Reviving an antiquated 
claim to Silesia, he entered that province (Decem- 
ber 1740) before his formal declaration of war 
reached Vienna, defeated the Austrians at Mollwitz 
(April 1741) and Chotusitz (May 1742), and, having 
concluded an alliance for fifteen years with France, 
forced Maria Theresa to^eld him Upper and Lower 
Silesia b^ the Treaty of Breslau in June 1742, which 
closed this first Silesian war. The second Silesian 
war (August 1744 to December 1745) left Frederick 
with still further augmented territories, and the 
reputation of being one of the first military com- 
manders of the day. The next eleven years were 
years of peace ; but Austria was not yet reconciled 
to the loss of Silesia, and Frederick’s energetic 
internal reforms were coloured by the expectation 
of renewed war. In 1756 the third Silesian war, 
better known as the Seven Years’ War ( q. v. ), began. 
Frederick anticipated attack by himself becoming 
the aggressor, and during all this momentous 
I struggle — one of the most remarkable of modern 
I times — displayed a courage, a military genius, and 
I a power of resource both in victory and defeat 
which justly entitle him to the name of ‘the Great.’ 
At the Peace of Hubertsburg (February 15, 1763 ), 
he had not only maintained his territory un- 
diminished, but he had also added a tenfold 
prestige to Prussia and to Prussian arms. Jealousy 
of Austrian aggrandisement continued to influence 
his policy. In 1772 it induced him to share in that 
dishonest act, the first partition of Poland, which 
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added Polish Prussia and a portion of Great 
Poland to the Prussian crown. In 1778 it led him 
to take arms in a brief campaign, which ended in 
the acquisition of the Franconian duchies. And one 
of his latest political actions was the formation of 
the ‘ Fiirstenbund,’ or League of Princes, which was 
the first definite appearance of Prussia as a rival to 
Austria for the lead in Germany. Frederick died 
at Potsdam, August 17, 1786, and was succeeded 
by his nephew, Frederick- William II. 

Frederick, like BicheUeu and like Bismarck, 
when foreign war ceased turned his immediate 
^tention to the internal affairs of his kingdom. 
He was an able administrator at all periods of 
his reign, and not the least remarkable of his 
feats was his carrying on all his wars without 
mcurring a penny of debt. He regarded himself 
as, m his own words, the first servant of the 
state f he was his own prime-minister in a very 
literal sense, for his cynical suspicions of human 
motives induced liini to interfere directly in things 
small. His conviction of the immaturilw 
L country explains the discrepancy between big 
theoretical writings on government and the scant 
amount of liberty he granted to his people. He con- 
sidered himself responsible for the ^ood of his people, 
and he justified his arbitrary actions by his good 
intentions and his keener insight. As already 
remarked, Frederick’s domestic legislation was 
influenced by what he believed to be the militaiy 
requirements of the time; Pmssia under him was 
governed as one huge camp. He endeavoured to 
mcrease the population— -i.e. the supply of solders, 
by a system of ‘ planting colonies,^ by lending his 
war-horses to plough the peasants’ land, by dis- 
tributing military stores, and by temporary re- 
mission of taxes in certain provinces* But he did 
not carry the enfranchisement of the peasantry to 
such an extent as to injure or offend the nobility, 
whom he required for officers. With a view to 
providing treasure for future wars he fostered 
woollen and other manufactures by a high pro- 
tective tariff; but he made himself unpopular by 
the introduction of the French excise-system, 
known as the Regie, and the temporary inflation 
of his revenue was attended with later disastrous 
commercial results. During Frederick’s reign, 
however, the country rapidly recovered from the 
ravages of war, while the army was raised to a 
strength of 200,000 men. Frederick was essentially 
a just, if somewhat austere man, and the adminis- 
tration of justice under his rule was pure, though 
he himself had his usual cynical distrust of his 
judges’ integrity; the press enjoyed comparative 
freedom ; and freedom of conscience was promoted. 
Though Frederick was himself a voluminous writer 
on political, historical, and military subjects, he 
had no sympathy with nascent German literature, 
a fact on vmich the latter is perhaps to be con- 
gratulated. The spirit of the century went faster 
than Frederick ; had he lived he would not have 
understood the logical outcome of his philosophe 
doctrines in the French Revolution. His works, 
written wholly in French, have been published ill 
thirty-one volumes under the auspices of the Berlin 
Academy (Berlin, 1846-57), which in 1878 also 
undertook an edition of his Political Correspond- 
erne. 

The chief authorities for the life of Frederick are, 
besides his own (Emres and Correspondemee, and the 
official publications of the Prussian Archives, Preuss’s 
PHednoh der Grom (4 vols. Berlin, 1832-84 ) ; Carlyle’s 
ffistory of Frederick IL (6 vols. Lend. 1858-65) ; and 
Droysen’s FrUdrick der Grom (2 voB. Leip. 1874-86), 
being part y. of his Gesekkikte der Premsischen Potitik, 
Kumerons monographs upon special epochs in his life or 
special phases of his character have also been published. 
The leader of the hostile school of criticism is O. Klopp, 
in his Friedrich TL von Preussen wnd die JDeuitsekk 


Fatioti (Schaffhausen, 1867). Rigollot, in his Fr4d4rw 
IL Pliilosophe (Paris, 1875), gives us a French view of 
the king ; as does the Due de Broghe in his Fr^dirtc XT. et 
Marie Therese (1883). There is an English translation 
(1877) of Kugler’s Hietory of Frederick the Great, with 
500 famous and characteiistic illustrations by MenzeL 
See also Brackenbury, Frederick (1884) ; Tuttle, Prussia 
under Frederick the Great (N.Y. 1888); Eeddaway, 
Frederick the Great and the Pise of Prussia ( 1904) ; 
N. Young, Life of Frederick the Great (1919). 

^ Frederick lll.y second German emperor and 
eighth king of Prussia, only son of the Emperor 
William I, was born at Potsdam, 18th October 
1831. In 1858 he maiiied Victoiia, the British 
Princess Royal (1840-1901). On becoming Crown- 
punce of Piussia in 1861, he protested against 
Bismarck’s reactionary policy in relation to con- 
stitutional questions and the pi ess. He Aveiit 
through the Danish war (1864), and in the war 
with Austria (1866) commanded the second Prus- 
sian army. In the Franco-German wai ‘ our Fritz ’ 
commanded the third army; he had a share in 
the glory of Wissembourg, Worth, and Sedan, and 
was made tield-maishal ( 1870 ), In 1871 he became 
Cl own-prince of the German empire. In 1878, when 
the Emperor William was Avounded by an assassin, 
the Crown-prince was appointed provisional regent. 
In 1887 he began to suffer from an affection of the 
throat, which in a few months assumed a malignant 
form; on 9th February 1888 the opeiation of 
tracheotomy was performed. On 9tli March the 
Emperor William died; and the Ci own -prince, 
returning from San Remo to Piussia, was pro- 
claimed emperor as Frederick III., but he died at 
Potsdam, 15th June 1888. His son, William II, 
succeeded him. Frederick had a great horror of 
war, intensely disliked autocratic ideas, and sought 
to liberalise German institutions. See his Tage^ 
buck (ed. Engel, 1919), English Life by Rennell 
Rodd ( 1888 ) ; and German ones by Miiller, 
Ziemssen, Bohn, Freytag (1889), and Philippson 
(1900). 

Frederick ¥•, Electoral Prince Palatine, 
son of Frederick IV., was hom at Amberg, 26th 
August 1596, and succeeded to the Palatinate in 
1610. He married, in 1613, Elizabeth (q.v.), the 
daughter of James I. of England, through Avhose 
ambitious counsels he 'was induced to put himself 
at the head of the Protestant union of Germany, 
and finally, although against his owm inclinations, 
to accept the croAvn ot Bohemia in 1619. His 
complete defeat at the battle of the Weisse-Berg, 
near Pra^gue ( 1620), ternainated his short-lived reign, 
in allusion to which he became henceforth known 
as the * Winter King,’ In the meantime the Pala- 
tinate was occupied by the Spaniards and Bavarians. 
Frederick therefore took refuge in Holland. De- 
clared under the ban of the empire in 1621, he lost 
his electoral principality two years later, when the 
emperor conferred it upon Maximilian of BaA^aria. 
Frederick died at Mainz, 29th November 1632. His 
son got back the Palatinate after the Treaty of 
Westphalia (1648). 

Frederick 111«» of Denmark, was bom in 1609, 
succeeded to the throne in 1648, and died in 1670, 
His reign was rendered memorable by the change 
effected in the constitution (see Denmark). — 
Frederick V. (1723-66) ascended the throne in 
1746, and proved one of the best and wisest mon- 
archs of his time. Denmark owed to him the 
increase of her national wealth, and the establish- 
ment of various branches of commerce and manu- 
facture. He established an Asiatic Company, 
opened the American colonial trade to all his sub- 
jects, encouraged painting and sculpture, and sent 
a leaxned commission to travel and make explora- 
tions in Egypt and the East.— Frederick VI. 
(1768-1839) assumed the regency of the kingdom in 
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1784, on account of the insanity of his father, on 
whose death in 1808 he ascended the throne. ^ In 
his reign feudal serfdom was abolished, the criminal 
code amended, and the slave-trade prohibited in the 
Danish colonies. For his luckless participation in 
the Napoleonic wars, and for the constitution which 
he granted in 1831, see Denmark.— Frederick 
VIL (1808-63), who succeeded in 1848, was the last 
of the Oldenburg line (see Denmark). The prin- 
cipal events of his leign were the wars and diplo- 
matic negotiations arising out of the revolt of the 
duchies of Holstein and Sleswick (see Sleswick- 
Holstein). 

Frederick, Prince of Wales (1707-51), I 
eldest son of George II., quarrelled with his father 
over his own marriage. In 1737 he joined the 
parliamentary opposition, was banished from coui*t 
in consequence of his ill-treatment of his wife and 
of his disobedience to his father. He died before his 
father, leaving his son to ascend the throne as 
George III. on the death of George II. 

Frederick-Cliarles, a Prussian prince, nick- 
named the ‘Red Prince’ from the colour of his 
favourite hussar uniform, was born in Berlin, 20th 
March 1828, the eldest son of Piince Charles, who 
was a brother of the Emperor William I. Frederick- 
Charles was educated for the army, and served in 
the first Sleswick-Holstein war, commanded the 
light wing in the second Danish war, and in 1866, 
in the campaign against Austria, won the great 
victory of Kdniggratz. In the Franco-Prussian war 
he commanded the second army, drove Bazaine back 
to Metz, and on the 27th October received the 
capitulation of that fortress (see Bazaine). He 
was made a field-marshal next day, captured 
Orleans, broke up the army of the Loire, and 
scattered Chanzy’s portion of it at Le Mans. This 
was his last action, for Paris capitulated immedi- 
ately after. One of the ablest of Prussian genemls, 
he added to his active service successful labours to 
reform the military system and render it more 
elastic. He died 15th June 1885, — In March 1879 his 
third daughter, Louise Margaret, born in 1860, 
was married to the Duke of Connaught. She died 
in 1917. 

Fredericksburg, a city of Spottsylvania 
county, Virginia, on the Rappahannock, 56 miles 
N. of Richmond, with flour-mills and other manu- 
factures. Washington’s mother is buried close by. 
On the hills to the south Burnside (q.v.) attacked 
and was lepulsed by the Confederates in December 
1862. Pop, 6000. 

Frederick-William, Elector op Branden- 
burg, commonly called ‘the Great Elector,’ was 
born 16th February 1620, at Colin on the Spree, 
succeeded to the electorate in 1640, and died 9th 
May 1688. On his accession he found an empty 
exchequer, the towns and cities depopulated, and 
the whole electorate disorganised, exhausted, and 
horribly devastated by the Swedish and Inmerialist 
armies during the Thirty Years’ War. His first 
acts were to regulate the finances and to conclude 
a treaty of neutrality with Sweden, which left him 
at leisure to devote himself to the organisation of 
his army and the repeopling of Sie deserted 
towns and villages with immigrants. By the 
Treaty of Westphalia (1648), which he zealously 
promoted, at the sacrifice of a considerable slice of 
territory in Western Pomerania, he nevertheless 
recovered the eastern portion of Pomerania, the 
p^cipahties of Halberstadt, Minden, andKammin, 
and the reversion of the archbishopric of Magde- 
burg. Then in the course of ten years of peace he 
laboured hard to raise the condition of Branden- 
burg ; but he also created an army of 25,000 men, 
organised on the Swedish model. Out of a quarrel 
between Sweden and Poland he contrived to draw 


advantage for himself, in that lie secured the inde- 
pendence of the duchy of Prussia from Poland ( 1657 ). 
After another fifteen years of peace the elector, 
alarmed at the aggressions of Louis XIV. on the 
Rhenish frontier, induced the emperor, the king of 
Denmark, and the Elector of Hesse-Cassel to enter 
into a league against France. Thereupon Louis 
incited the Swedes to invade Brandenourg, and 
to advance upon Berlin. Frederick-William, how- 
ever, signally defeated them at Rathenow and 
at Fehrbellin (1675), and drove them from his 
dominions. Nevertheless, being forsaken by the 
emperor and the other German princes, and being 
left to face France single-handed, he was obliged 
to agree to the Treaty of St Germain (1679), by 
which he restored all his conquests to the Swedes, 
in return for the withdrawal of the French army 
from Brandenburg and the payment to him of an 
indemnity of 300,000 crowns. From this time 
forth Frederick-William devoted himself to the 
task of consolidating his dominions, and fostering 
their agricnltural, industrial, and commercial de- 
velopment. He extended a hearty welcome to 
several thousand French Protestants after the 
revocation of the Edict of Nantes, and encouraged 
the immigration of Dutchmen and other foreigners, 
whereby he introduced numerous industrial arts 
among his subjects. He founded the university 
at Duisburg, and the royal library at Berlin, and 
reorganised the universities of Frankfort-on-the- 
Oder and KOnigsberg, opened canals, established a 
system of posts, and greatly enlarged and beauti- 
fi^ Berlin. He left a well-filled exchequer and a 
highly-organised army. A man of imposing per- 
sonal appearance, he was of bold and energetic 
temperament, of a quick temper, a resolute will, 
and an ambitious Dqind that looked a long way 
akead and laid plans accordingly. Brandenburg 
he converted from a weak constitutional state into 
what was virtually an absolute monarchy only less 
powerful than Austria in the German polity of 
states. He laid the foundations of the bureau- 
cratic and military aristocracies of the subse- 
quent kingdom of Prussia, and formed the nucleus 
of a small fleet. Besides this, he encouiaged 
education, and made himself the champion of 
religious toleration. He was succeeded by his 
son, Frederick III., afterwards King Frederick I. 
of Prussia. 

Frederick-William 1*9 king of Pmssia, born 
15th August 1688 at Berlin, was in almost every 
particular the opposite of his father, Frederick I. 
In the same year (1713) that he ascended the 
throne he became embroiled in the war waged by 
Sweden against Russia, Poland, and Denmark, on 
behalf of the latter. At the Peace of Stockholm in 
1720 Frederick-William received Hither Pomerania 
with Stettin. But the remaining twenty years of 
his reign were devoted to the amelioration of 
the internal condition of Prussia. Of a sternly 
practical turn of mind, despising the arts and 
sciences, rigidly economical, strict in his ideas of 
justice, Hunt and determined, this king carried 
into all departments of his administration the 
habits and principles of the frugal military mar- 
tinet. The results of his policy were seen at his 
death (31st May 1740), when he left to his son, 
Frederick II., a treasure of nine million thalers and 
an army of more than 80,000 men, the best drilled 
and disciplined force in Europe, so that Prussia, 
though ranking only twelfth among the powers of 
Europe in respect of population and area, came 
fourth in military power. He also fostered the 
industries and agriculture of his dominions, intro- 
ducing the maniifacture of woollen cloth, and 
settling in East Prussia 17,000 to 18,000 Protestant 
refugees from Salzburg. On the whole, his rule, 
arbitrary though it was, laid the foundation upon 
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which Frederick the Great worked for the subse- 
quent greatness of Prussia. 

Frederick-William II., king of Prussia, 
nephew of Frederick II. , was horn 25th September 
1744. As a young man he failed to win the good- 
will of his uncle, owing to his excesses and his 
disinclination to work. Nevertheless, the natural 
mildness of his disposition, together with the aboli- 
tion of some of the oppressive measures of Frederick 
II. ’s reign, made him very popular at his accession 
in 1786. But he soon lost the affectionate regard 
of his subjects by his predilection for unworthy 
favourites, and by the abrogation of the freedom of 
the press and religion (1788). His uncle left him 
a treasury containing more than fifty million thalers ; 
these he dissipated m a useless war with Holland. 
In short, his foreign policy was weak and lacking 
in character, whilst at home he starved the budding 
sense of patriotism in his subjects, and oppressed 
them with debt and increased taxation. He added 
New East Prussia, South Prussia, New Silesia, 
Danzig, and Thorn to his kingdom by the parti- 
tions of Poland in 1793 and 1795, and also acquired 
the districts of Ansbach and Baireuth- Frederick- 
William II. died 16th November 1797, and was 
succeeded by his son, Frederick-William III. 

Frederick-William III., king of Pmssia, 
son of Frederick-William II,, -was bom 3d August 
1770, and ascended the throne in 1797. His reign 
may be divided into three periods. During the 
first of these his lack of energy and purpose led 
him to take up an attitude of passive neutrality 
towards Napoleon; but at len^h the truculent 
policy of the latter so exasperated the Prassians 
that, instigated by their queen, they forced the 
king to declare war against the French (1806) — a 
most disastrous step, as, after being thoroughly 
worsted at Jena and AuerstUdt, Frederick-William 
was compelled to flee into East Prussia, leaving 
his kingdom to be overran and his capital cap- 
tured by Napoleon. Nor was that all: by; the 
Treaty of Tilsit (1807) Prussia was diminished 
by one-half, being deprived of all her territories 
west of the Elbe, and all that she had acquired 
by the partition of Poland. The second period 
(1806-15) is marked by the administrative reforms 
of Stein (q.v.) and the war of liberation (see Ger- 
many). By the Treaty of Vienna (1815), which 
terminated that war, Prussia recovered her posses- 
sions west of the Elbe, and acquired the duchies 
of Berg and Juliers (Jiilich), the northern half of 
Saxony, and other districts in Westphalia, besides 
securing the remaining (Swedish) portion of Hither 
Pomerania ; bur she gave up her Polish acquisi- 
tions, with the exception of Posen, to Russia, the 
province of Friesland to Holland, and Ansbach and 
Baireuth to Bavaria. The last period of this reign 
was generally one of reaction. The king and ms 
minister Hardenberg applied the Mettemichian 
principles of government in Prussia, rigorously 
suppressing the democratic movements of 1819 
and 1830, and strictly curtailing the freedom of 
the press. Nevertheless, the policy of reform 
inaugurated by Stein did not remain altogether 
stationary ; provincial diets were established ( 1823), 
though allowed merely copsultative fimctions ; 
the finances were put on a better footing ; the 
system of taxation was greatly improved ; education 
was encouraged; and the Zlollverein or customs 
union was* established. In private life this king 
exhibited the virtues of justice, a strong sense ot 
duty, purity, and love or truth; but hfe public 
conduct was rendei*ed unsatisfactory by his inde- 
cision of character, his great diffidence, narrowness 
of view, and the liniited extent of his knowledge. 
His wire was the beautiful and noble-minded 
Louisa (q.v.), idolised by the Prussian people for 


her patriotism. He died at Berlin, 7th June 1840, 
and was succeeded by his son, Frederick-William 

Frederick-William IV., king of Prussia, 
son of Frederick-William III., was born October 
15, 1795. His reign is characterised by one long 
straggle of the people of Prussia against their 
king for a constitutional form of government. 
Frederick-William IV. exhibited much of his 
fathei’s vacillation and instability of puipose; 
and, although he began his leign (June 7, 
1840) by gi-anting minor reforms and promising 
radical changes of a liberal character, he always 
evaded the fulfilment of these pledges. He was 
possessed by high but vague ideas of the divine 
right of kings, and showed a strong tendency to 
mystic pietism. A determined enemy to the 
ideas of the French Revolution, he refused to 
accept the imperial crown offered him by the 
Liberal Frankfort Diet in 1849; and at first he 
resolutely opposed the popular movement which 
followed the French Revolution of 1848 ; but when 
the people emphasised their reiterated demand for 
constitutional government by storming the arsenal 
and seizing on the palace of the Prince of Prussia, 
afterwards the Emperor William I., who was at 
that time especially obnoxious to the Liberals, the 
king complied with their wishes. At length, on 
31st January 1850, the country was granted a 
representative parliament, summoned in accord- 
ance with the terms of a written constitution, 
based upon democratic principles. In 1857 Frede- 
rick-William was seized with remittent attacks 
of insanity, and resigned the management of public 
affairs to his brother and heir, who from 1858 
acted as regent of the kingdom till his own acces- 
sion, as William L, on the death of Frederick- 
William, 2(1 January 1861. See his Life by Ranke 
(1878), and by Petersdorfit* (1900). 

Frederick- WilUam (1771-1816), Duke op 
Brunswick. See Brunswick. 

Fredericton, capital of the province of New 
Brimswick, Canada, stands on the St John River, 
58 miles NNW. of the port of St John. It is the 
seat of an Anglican bishop and of a university, and 
has some handsome government buildings. Theie 
are some manufactures, and a considerable trade 
in lumber its carried on. Pop. 8000. 

FrederikskaTn, a port in the north of Jut- 
land, on the Cattegab, 62 miles NE. of Aalborg by 
rail. It is much used as a harbour of refuge, and 
has a considerable trade, exporting butter, cattle, 
and pigs (to England), and importing wood, iron, 
corn, cotton -yarn, &c. Pop, 12,000. 

Frederiksteds a town of St Croix in the Virgin 
Islands of the United States ; pop. 3000. 

Fredrikshaldy a fortified seaport of Norway, 
on the Idde Fjord, near the Swedish border, 85 miles 
by rail SSE. of Christiania. Having been burned 
down in 1826, it was rebuilt in modern style, with 
broad and regular streets. Its inhabitants trade 
in timber. To the south-east of the town stands 
the fortress of Fredriksteen, built in 1661, which, 
though often assaulted, has never yet been taken. 
Chanes XIL of Sweden was killed in the trenches 
before this fortress on Hth Deceniher 1718. A 
little farther to the east stands the fort of Gylden- 
love, which has played an important part in the 
wars between Sweden and Norway. It is now, 
however, of little consequence. Formerly called 
Halden, Fredrikshald received its present name 
from King Frederick III. of Denmark. Pop. 11, 900. 

Fredrikstad^ a seaport town of Norway, at 
the mouth of the Glommen, 58 miles S. of Christi- 
ania by rail, exports timber ; pop. 16,000. 

Free Bench {Franciis Bancus). By custom of 
certain manors of England a widow was entitled 
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to dower, called ‘ free bench,* out of the lands which 
were held by her husband, provided she remained 
unman ied and chaste. 

Free Church of England, an Episcopal 
church founded in 1844, closely agreeing with the 
evangelical section of the Church of England, 
arose in opposition to the Tractarian movement. 
— In 1890-92 there was formed a federation of the 
evangelical nonconformist churches of England 
( Congregationalist, Baptist, Methodist, Presby- 
terian, Free Episcopal, Society of Friends, and 
others), holding annually a National Council of 
the Free Churches. 

Free Church of Scotland, the name 
assumed by those who at the * Disruption * of the 
Church of Scotland, in 1843, withdrew from con- 
nection with the state, and formed themselves into 
a’ distinct religious community, claiming to repre- 
sent the historic church of Scotland, and to main- 
tain the principles for which it had contended since 
the Reformation. The Free Church (now, as in- 
corporated with the United Presbyterian Church, 
part of the United Free Church ; see below) retained 
the standards used by the Established Church; 
but a catechism, approved by the Free Church 
Assembly after 1843, makes the right to vary the 
document of creed, or to exchange it for another 
(without the sanction of the state), one of the tests 
of the freedom claimed for the church against the 
decisions of 1843. Speaking generally, it may be 
said that the laws of the church existing and in force 
rior to the Disruption are acknowledged as stUl 
inding in the Free as in the Established Church, 
but only in so far as they have had church authority, 
and with the exception of those which the Free 
Church has since repealed. The same Presby- 
terian constitution subsists in both churches, with 
the same classes of office-bearers and gradations of 
church -courts. The Free Church, indeed, professes 
to maintain this constitution and church-govern- 
ment in a perfection impossible in the present cir- 
cumstances of the Established Church, because of 
the supremacy of parliament by which the Estab- 
lished Church is trammelled, and interventions of 
civil authority to which it is liable. And the whole 
difference between the Free Church and the Estab- 
lished Church relates to the necessary submission 
of the Established Church to this control of the 
civil power in things which the Free Church re- 
gards as belonging not to the province of civil 
government, but to the church of Christ, and to 
its office-bearers and courts as deriving authority 
from him ; so that the controversy was often 
described as respecting the Headship of Christ or 
the Kingdom of Christ, It is to be borne in mind, 
however, that the doctrine of the headshm of Christ 
over his church, being set forth in the Westminster 
standards, is fully professed both by the Established 
Church and by the Free Church of Scotland; the 
only question between them is whether or not the 
existing relations of the Established Church of Scot- 
land to the state are consistent with the due main- 
tenance and practical exhibition of this doctrine. 
And the question does not directly relate to Volun- 
taryism (q.v.). Those who constituted the Free 
Church or Scotland in 1843 firmly believed that 
the church might be connected with the state, and 
receive countenance and support from it, to the 
advantage of both. But they maintained that 
there must not, for the sake of any apparent bene- 
fits flowing from such connection, be any sacrifice 
of the independence or self-government of the 
church, as the kingdom of Christ, deriving its 
existence, organisa^oh, and laws from him. Even 
then, too, most of fh© leaders of the Free Church 
held, with Candhflh and Dr Cunningham, that 
the ^pars^^n of 1843 was practically final, and 
that in the improbable event of the state aclmow- 


ledging the church’s independence the church 
should hesitate before again forming with it so 
close and perilous a connection. The leaning thus 
indicated from that time steadily increased. Many 
of the second generation of Fiee Churchmen ac- 
cepted as practically if not theoretically true the 
inconsistency repeatedly urged upon their fathers 
by the law-courts, as existing between the claim 
of church freedom and all establishment whatever. 
And in coming to the same conclusion of final sepa- 
ration from establishment they increasingly con- 
nected it with the equal rights of conscience of all 
citizens, and not, as their fathers did, with the 
claims and confession of the church alone. 

The Westminster Confession of Faith asserts 
that ‘ there is no other head of the church hut the 
Lord Jesus Christ ;’ and that ‘the Lord Jesus, as 
King and Head of His church, hath therein ap- 
pointed a government in the hand of church-officers, 
distinct from the civil magistrate.* The early 
Presbyterians of Scotland so far prevailed as to 
obtain at different times important acts of parlia- 
ment in recognition of their princmles, and ‘rati- 
fication of the liberty of the true kirk ; ’ and finally, 
after the Revolution of 1688, an act ratified the 
Westminster Confession of Faith itself, and incor- 
porated with the statute law of the realm all its 
statements concerning the province of church-judi- 
catories and that of the civil magistrate, and the 
bounds of their respective powers. The rights and 
privileges of the Preshy tenan Church of Scotland, 
guaranteed hy the Revolution settlement, were 
expressly secured by the Treaty of Union, and 
jealously reserved from the power of the British 
arliament ; yet within five years afterwards, when 
acobite counsels prevailed in the court of Queen 
Anne, an act was passed for the restoration of 
patronage in Scotland, with the design of advancing 
the Jacobite interest by rendering ministers more 
dependent on the aristocracy. This act soon became 
the cause of strife within the Church of Scotland, 
and of separations from it during the 18th century. 
But when the ‘Moderate* party, long dominant 
in the General Assembly of the Church of Scot- 
land, became again the minority in 1834, the 
accession of the ‘ Evangelical ’ party to power was 
at once signalised bv an attempt to restore to the 
congregation its influence in the election of their 
pastor. This was done by the Veto Law, by which 
it was declared that ‘it is a fundamental law of 
this church that no pastor shall be intruded on any 
congregation contrary to the will of the people.’ 
And the same General Assembly by which the veto 
Act was passed asserted the constitutional prin- 
ciples and inherent powers of thtj church in another 
important particular, the admission of the ministers 
of ‘ chapels of ease * to the same ecclesiastical status 
as the ministers of endowed parishes, in conse- 
quence of which they became members of church- 
courts, and had districts assigned to them quoad 
sacra, with the full parochial organisation. 

These acts were soon the subject of litigation in 
the Court of Session. A conflict ax’ose which in 
various forms agitated the whole of Scotland, and 
which, ere long, related as much to the status of 
chapel ministers ( and of ministers whom the church 
had of its own authority gladly welcomed back from 
the seceding bodies outside) as to the mere rights 
of presentees. It involved, indeed, the whole 
question of the relations of civil and ecclesiastical 
powers, at least as far as the Established Church 
was concerned. There was scarcely a spiritual or 
ecclesiastical act falling within the region thus 
dealt with by the church which the court did not 
now ‘interdict ’ and prohibit ; while other spiritual 
acts, such as admission to the ministry, it ordered 
the church to perform under penalties. But a 
graver matter still was the principle upon which 
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these orders were uniformly based. The court not 
merely disallowed the claim of the church to free- 
dom and legislative self-expansion ; it founded its 
long series of judgments, bemnning with the Auch- 
terarder case, on the absolute subjection of the 
church to parliament, and on the authority of statute 
even in matters ecclesiastical. The heads of the 
Court of Session and House of Lords announced the 
law that ‘ parliament is the temporal head of the 
church, from which it derives all its powers ; * that 
‘the law, and that alone, gave the church juris- 
diction ; ’ that therefore it is impossible to admit, 
not only ‘that an establishment can ever possess 
an independent jurisdiction,’ but even that there 
can be such a thmg as ‘ a conflict between the civil 
and ecclesiastical courts of a country in which a 
church is established and endowed by the state.’ 
And as to the plea that the rights of congregations 
were yarded on the religious side by a ‘funda- 
mental law ’ of the church, the House of Lords laid 
it down that ‘ whether that is, or ever was, a law 
of the Church of Scotland, is perfectly immaterial, 
if the statutes contain enactments and confer 
rights inconsistent with it.’ These principles, com- 
mon enough in the jurisprudence of some countiies, 
appeared violently hostile to the old doctrine of the 
Church of Scotland. But the one thing in which 
that church now agreed with the court was that 
its carrying out the orders of the latter in the church 
sphere would involve acquiescence in the principles 
of establishment authoritatively laid down. Ac- 
cordingly, the General Assembly formally refused, 
and in 1842, by a majority of 241 to 110, passed a 
Claim of Biaht, declaring to parliament and the 
crown that the church, unless relief were granted, 
must separate from the state. In November of the 
same year a Convocation was held to arrange for the 
future. In parliament Mr Fox Maule’s motion for 
inquiry, made on 7th Mai ch 1843, was supported by a 
large majority of the Scottish membeis, but rejected 
by Sir Robert Peel and the house. The crisis came 
on 18th May 1843, when the General Assembly 
should have constituted itself in Edinburgh. In- 
stead of doing so, the ex-Moderator, Dr Welsh, 
handed a protest to the Queen’s commissioner, and 
he and the others who had signed it, issuing from St 
Andrew’s Church, moved in a long procession down 
the northern slope of Edinburgh to Canonniills. 
There 474 ministers (out of a total of 1203) resigned 
their churches, incomes, and homes ; and amid a 
scene of great emotion Dr Chalmers was called to 
the chair of the first Assembly of the Free Church 
of Scotland. 

The event produced an impression throughout 
Christendom. ‘ To the moral attitude of the Free 
Church,’ said Mr Gladstone to the House of Com- 
mons a quarter of a century later, ‘ scarcely any 
word weaker or lower than that of majesty is, 
according to the spirit of historical criticism, justly 
applicable.’ The sacrifices and sufferings which 
not only its ministers but its congregations were 
called on to undergo, especially in districts where 
land-owners for years refused sites for build- 
ings, were no doubt the first cause of this. But 
something must he allowed to the extraordinary 
qualities of the Scotsmen who became the leaders 
and founders of the new body. Dr Chalmers, the 
greatest of them all ; Dr Candlish, for thirty years 
his brilliant successor; Dr William Cunningham, 
the controversialist and theologian of the body ; Dr 
Robert Buchanan, its administrator and (in his Tm 
Ycari Conflict ) its historian ; Dr Guthrie, its orator ; 
Mr Murray Dunlop, its lawyer ; Hugh Miller, its 
liUiratewr; these men and some others, as they are 
sketched in their own utterances and in hooks like 
Lord Cockbum’s Journal, take no common rank 
even as individuals. And they formed a group so 
impressive, intellectually and morally^ that even the 


Duke of A^ll, who declined as a young man to 
follow the Free Chuich, when looking back thirty 
years later over the Victorian age with its states- 
men and thinkers, describes these as ‘ the best and 
greatest men whom I have ever known.’ But what 
chiefly attracted the eves of public men outside 
Scotland to the Free Church was its success as an 
experiment in the voluntary support of the church 
on the great scale — ^by means of contributions not 
local or congregational, but with a national altruism 
and solidarity. The foundation for this success was 
already laid in its Presbyterian constitution, which, 
as Lord Selhome observes, always enables a church, 
so long as it is not impeded from without, to 
exercise itself ‘ in the whole art and power of self- 
government, self -legislation, and self-expansion.’ 
But the ci*isis called for new efforts and more 
powerful organisation. The order of deacons was- 
restored or enlarged ; an army of local collectors 
worked under them, and the money locally col- 
lected was paid into a central Smtentation Fund 
and equally divided among the ministers through- 
out Scotland. A hundred thousand pounds was 
subscribed for building the churches even before 
the day of the disruption : five hundred of them 
were built within the first year. Manses Avere 
erected; schools built for the schoolmasters, for 
they also had been obliged to leave the parish 
schools ; colleges instituted for theological students, 
under professors now excluded by law from the 
universities; and a home mission or church ex- 
tension scheme "was founded, through whose influ- 
ence the number of pastoral charges in the Free 
Church vastly increased. But the church found it 
impossible, even amid the struggles of its infancy, 
to confine itself within Scotland. All its mission- 
aries throughout the world had left the state with 
it, and thrown up their emoluments ; and schemes 
and funds for foreign missions, for colonial mis- 
sions, for continental missions, for Jewish missions, 
and a special scheme for the Highlands and Islands 
were instantly and simultaneously started. That 
enthusiasm should initiate all this in the moment 
of suffering was, perhaps, not wonderful : what is 
more noteworthy is the permanence of the results. 
In 1900 there were 1070 regular charges in the 
church. 

The history of the Free Church from 1843 re- 
flected increasingly the general course of church 
life outside it in Scotland. In its earlier years it 
was much occupied, like every body on a national 
scale, with questions of centralisation as against 
local government. Thus, a controversy whether it 
should have one college or more was terminated by 
its adherents in Glasgow and Aberdeen liberally 
endowing, and so securmg, the institutions in either 
city. In 1858 the Gardross Case arose, and created 
much interest, as raising le^ questions affecting 
Free Church principles. But, while the earlier 
decisions of the Scottish courts in it appeared to 
threaten interference even with the internal action 
of churches, their later findings refused to the 
deposed minister of Cardross the means of prosecut- 
ing even that civil action of damages which the 
church professed their readiness to meet. In 1863 Dr 
Candlish. and Dr Buchanan started the proposal of 
union with the United Presbyterian Church, which 
had by this time gathered into itself nearly all the 
Scottish secessions of the 18th century. N^otia- 
tions went on for years, and terminated in 1873 in 
a postponement of incorporating union, but with an 
obligation for a working agreement in the mean- 
time, to include ‘mutual eligibility of ministem- 
from all the churches that had taken part in 
the negotiations. In 1874 patronage was ^ abo- 
lished by parliament in the church established, 
without any proposed change upon the general 
Scottish law of church and state. The Free Church 
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Assembly at once resolved that disestablishment 
was the proper remedy for the divisions of Scottish 
Presbyterianism; and its union in 1876 with the 
Cameronian body (see Cameronians ) seemed to 
unite these ancient traditions with modem views. 
Theological questions of course retained their domi- 
nant interest; and in 1881 the church refused to 
retain Mr Robertson Smith as its professor in 
Aberdeen, while declining at the same time to 
affirm that his biblical views were heretical. This 
compromise was unsatisfactory to all sides. _ In 1889 
a large committee w’^as appointed to consider the 
question of revising the church’s confession while 
maintaining its central doctrines of faith. Although 
its Highland ministers were well known not to 
agree with their Lowland brethren about the neces- 
sity for creed revision and union with churches that 
renounce the Establishment piinciple, on the le- 
sumption of negotiations for union with the United 
Presbyterian Church it became clear that the party 
insisting on maintaining in full the testimony of 
the church to the Establishment principle had de- 
creased ; from 1896 on increasing majorities voted for 
the union under rhe leadeiship of Principal Rainy. 
The two churches, each retaining its principles, 
finally .agreed (the Free Church by a majority of 
643 to 27, the United Presbyterians unanimously) 
to incorporation as the United Free Church ; 
and though a small protesting party withdrew and 
claimed the name and rights of the Free Church, 
the union was consummated at Edinburgh in a 
joint assembly on 31st Octobei 1900. In 1904, on 
appeal, the House of Lords confirmed the claim 
of the protesting minority, now organised as a 
separate church, to the property and funds of the 
Free Church, regarded as a trust for the mainten- 
ance of the original testimony of the church, to 
which the dissentients had ( as on the questions of 
predestination and chuich establishments) adhered 
without any modification. After the judgment, 
government appointed a commission to advise as 
to the settlement of matters in dispute, as to pro- 
perty and other considerations, between the two 
churches. The result was an act (1905) appoint- 
ing an executive commission to allocate between 
the chuiches all questions of propeity defined by 
the act, having regard to all the circumstances of 
the case, but subject to the provisions of the act. 

See Subordinate Standards of the Free Church, with 
* Claim of Right ’ and * Protest ’ (1851) ; Buchanan’s Ten 
Years’ Conflict ( 1849 ) ; Taylor Innes, Imw of Creeds in 
Scotland (1867); Annals of the Disruption (1877); 
Peter Bayne’s Free Church of Scotland (1893) ; the 
reports of the case in the House of Lords and of the 
Royal Commission; MUrie, The Church of Scotland, her 
Divisions and her De-unions (1905); and the articles 
Chalmers, Can-dlish, Guthrie, &c. 

Freedom of a City. See Burgess. ' 

Freehold. Tenures *of land in England aie 
divided into free and base or customary. As free 
were reckoned the military tenure of knight- 
service and socage — now the normal lay freehold 
(see Tenure). Copyhold (q.v.) is now the only 
form of customary tenure. None but an estate for 
life or an estate of inheritance ranks as a freehold ; 
a term of years, however long, is less than freehold. 
Now almost all freeholdeis hold of the crown. The 
freeholders of a county were constituent members 
of the ancient county court ; they had formerly the 
right to vote in the election of county coroners; 
and freehold property of the value required by 
modern statutes is a qualification for jurymen 
and parliamentary electors, and for certain public 
offices. 

Free Imperial €ities9 ^ German empire, 
were those cities which owed allegiance to none but 
the emperor, which exerdsed suzerain rights within 
their own territories, and had the right of sitting 


and voting in the imperial diet. At first free 
cities were distinguished from imperial cities, the 
difference consisting in the fact that the former 
paid no feudal dues to the emperor, whereas the 
latter did. But from the 13th century there was 
practically no distinction, all towns which formed 
an integral part of the imperial polity of states 
being called free imperial cities. These cities, 
which had not a uniform municipal organisation, 
some being governed on democratic, others on 
aristocratic principles, were generally ruled by one 
or two imperial officers, called Eeichsvogt, Schul- 
theiss, or Burggraf. The peculiar privileges attach- 
ing to these cities were acquired in different ways — 
by creation of the emperor, by purchasing freedom 
from the minor prince or lord to whom they owed 
allegiance, by the dying out of the family of the 
territorial superior, or by force of arms. And 
they were lost by the ‘ corresponding opposite 
means : some towns were seized by the neighbour- 
ing lords, others passed by conquest out of the 
empire altogether, others voluntarily sold their 
privileges of freedom, others again were deprived 
of their position by the emperor as ;^unishment for 
contumacy. The creation of free imperial cities 
was generally encouraged by the emperors, who 
found in them a useful means of checkmating the 
ambitions of the petty princes. But between the 
I3th and 15th centuries the majority of them 
succeeded in securing the office of Eeichsvogt, 
ScMUtheiss, or Burggi'af ioT their own citizens. In 
1474 the free impel ial cities formed two groups 
in the diet, the Rhenish and the Swabian; and 
they were formally constituted the third college 
of the diet after the Peace of Westphalia (1648). 
In February 1803 all the free imperial towns of 
Germany, except Hamburg, Lubeck, Bremen, 
Augsburg, Nuinberg, and Frankfort-on-Main, lost 
their privileges; and of these Augsburg, N urn- 
berg, and Fiankfort ceased to be free imperial cities 
in 1806. In 1815, however, the three Hanse towns, 
together with Frankfort, were admitted into the 
German Confederation as free towns. But by the 
incorporation of Frankfort with Prussia in 1866 
only Lubeck, Bremen, and Hamburg were left. 
These became states of the German reich, as em- 
piie and republic. See Wilson-King, German Free 
Cities (1914). 

Free-lances were roving companies of knights 
and men-at-arms, who, especially after the Crusades 
had ceased to give them employment, wandered 
from state to state selling their services to any lord 
who was willing to purchase their aid in the per- 
petual feuds of the middle ages. In Italy they 
were known as Condottieri (q.v.). In Germany 
the name Landsknechte was given to a - famous 
organisation of mercenary foot-soldiers, originally 
raised by Maximilian I. in 1487 from the inhabit- 
ants of his Austrian hereditary dominions. The 
name is not, as is commonly said, a corruption of 
Lanzknechte (riancemen’), but was given to dis- 
tinguish the men of the Austrian lands from the 
Swiss mercenaries. The Landsknechte played a 
distinguished part in the wars of the 15th and 16th 
I centuries, but fell into disrepute after the Thirty 
Years’ War. 

Free Lovers. See Perfectionists. 

Freeman is one who has inherited the full 
privileges and immunities of citizenship ; freedman, 
one who has been delivered from the restraints of 
bondage, but who, usually, is not placed in a posi- 
tion of full social or even pplitical equality with 
him who was born free. In old Rome, indeed, 
the equivalent for freeman {liber homo) compre- 
hended all classes of those who were not slaves; 
but the distinction here pointed out was preserved 
i by the application of the term ingenuus to him who 
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was "bom free, and of liherUnm to Hm who, being 
born in servitude, was emancipated. As the 
organisation of Roman society survived the con- 
vulsions of the middle ages to a far greater 
extent in the towns than in the landward districts, 
where the institutions of Feudalism (q.v.) almost 
entirely superseded it, it is in the borough and 
other municipal corporations that we still find 
freemen, or persons inheriting or acquiring by 
adoption, purmiase, or apprenticeship the rights of 
citizenship. In Anglo-Saxon England the freemen 
were divided into Ceorls (q.v.) and Eorls (see 
Earls). See Borough, Burgess, City, Slavery. 
In the United States the teim freedmen w^as used 
of the coloured people emancipated by the civil 
war. The duty of caring for those helpless people, 
finding them work, organising education, and pre- 
paring them for the privileges of freedom was 
thrown on the war department ; and in 1865 an act 
of congress created in that department the bureau 
commonly known as the ‘Freedmen’s Buieau,’ 
whose duties practically ceased in 1870. The 
founding of several seminaries for coloured persons, 
such as Howard University and Fisk University, 
was a permanent result of its work. 

Fbeeman*s Roll.— By the Municipal Corpora- 
tions Act of 1835 it was provided that every person 
who, if the act had not passed, would, as a burgess 
or freeman, have enjoyed, or might have acquhed, 
the right of voting in the election of members of 
parliament was to be entitled to enjoy or acquire 
such right as heretofore. And it was further enacted 
that the town-clerk of each borough should make 
out a list, to he called the Freeman^ s Boll, of all 
persons admitted burgesses or freemen, for the 
purpose of such reserved rights as aforesaid, as 
distinguished from the burgesses newly created by 
the act, and entitled to the rights which it newly 
conferred ; these last were to be entered on another 
roll, to be called the Burgess Boll. See Burgess. 

Freeman, Edward Augustus, historian, born 
at Mitchley Abbey, in the parish of Harboine in 
Staffoidshire, 2d August 1823, was elected scholp 
of Trinity College, Oxford, in 1841, and fellow in 
1845, He held the examinership in the School of 
Law and Modern Histoiy in 1857 and 1863, and in 
the School of Modern Histoiy in 1873; and was 
created U.C.L. of Oxford in 1870, and LL.D. of 
Cambridge in 1874. In 1884 he became regius pio- 
fessor of Modem History at Oxford. ^ In 1860 he 
had settled at Somerleaze, where he lived the life 
of a country gentleman, but travelled frequently 
(see his Studies of Travel, 1894); and he stood 
unsuccessfully for Mid -Somerset as a Liberal. 
He had Greek and Servian decorations, and 
was a member of various academies. His 
principal work is his History of the Norman Con- 
quest (5 vols. 1867-76), one of the greatest monu- 
ments of English historical learning, wMch shows 
its author to possess almost every requisite of an 
historical style save one — ^that of condensation. 
His other works include A History of Architecture 
(1849); History and Conquests of the Saraoem 
(1856); History of Federal Government (vcL i 
1863); History of the Cathedral Church of Wells 
( 1870) ; Old English History (1869) ; Growth of the 
English Constitution (1872); Historical Essays (3 
series, 1872-79) ; Comparative Politics (1873) ; His- 
torical and Architectural Sketches, chiefly Italian 
( 1876 ) ; The Ottoman Power in Europe ( 1877 ) ; His- 
toHcal Geography of Europe (2 vols. 1881); The 
Beign of 'William Bufus, and the Accession of 
Henry i. (2 vols. 1882) ; Some Impressions of the 
United States ( 1883) ; English Towns and Districts 
(1883); CM^ Periods of European History (1886); 
Methods of Historical Study (1886) ; Exeter (1887) ; 
and an unfinished History of Sicily (i.-iii. 1891-93). 
He died of smallpox at Alicante, 17th March 1892. 


The leader of ‘the Teutonic school,* Freeman, 
laced too great reliance on the evidence offered 
y the language and institutions. His learning 
is marred hy its pedantry: his argument, by its 
iteration; while his insight and breadth of view 
are scarce proportional to his knowledge. He main- 
tains a high ideal of the dignity of leal history, 
and made unsparing onslaught on writers who 
.subordinate the true to the picturesque. See 
his Life and Letters by Bean Stephens (2 vols, 
1895). 

Freeman^ John, poet, was horn in London in 
1880. His works in clude/8if owe Trees ( 1916 ), Memories 
of Childhood ( 1918-19 ), Poems Old and Neio ( 1920), 
Music (1921), The Modems (criticism, 1916), Por- 
trait of George Moore (1922), The Gi'ove (1925). 

Freemasons* The masonic brotherhoods of 
the middle ages were organised incorporations, not 
substantially different in their nature from the 
other guilds, governed by rules of their own, and 
lecruited from a body of apprentices who had 
undergone a period of probationary servitude. 
Fable and imagination have traced back the 
origin of freemasonry to the* Knights Templars, 
the old Roman empire, the Pharaohs, Hiram of 
Tyre and the Temple of Solomon, or even the 
times of the Tower of Babel and of the Ark of 
Noah. The masonic craft in reality sprang into 
being about the same time and from the same set 
of causes as other incorporated crafts; but a 
variety of circumstances combined to give it an 
importance and influence beyond the rest. Men 
skilled in the hewing and setting of stones were 
naturally prized in an eminently church-building 
age. Th^ vocation necessarily involved traveE 
Img from place to place in search of employment. 
Wherever a great church or cathedral was built 
the local masons had to be reinforced hy a large 
accession of craftsmen from other parts ; and the 
masons from neighbouring towns and districts 
flocked to the spot and took par*t in the work, 
living in a camp of huts reared beside the building 
on -vmich they were engaged. A master presided 
over the whole, and was assisted by wardens 
having surveillance of the rest. A mason, there- 
fore, after going through his apprenticeship and 
probations, could not settle down like other crafts- 
men among his neighbours and acquaintances, hut 
must travel from place to place to find employ- 
ment; hence it became desirable or necessary to 
devise means by which a person once a member 
of the fraternity might be universally accepted as 
such, without requiring, wherever he went, to give 
fresh evidence of his skill, or having to undergo 
a renewed examination on his qualifications. In 
order to accomplish this end, and to enable a 
mason travelling to his work to claim the hospi- 
tality of his brother-masons on his way, certain 
signs and words were conveyed to him, which 
he was bound to keep secret. This arrangement 
is the sole shadow of foundation for the popular 
notion that the masonic brethren were in possession 
of secrets of vital importance, the knowledge of 
which had been from generation to generation con- 
fined to their own order. It has been supposed 
that the possession of the masonic secrets enabled 
the masons to design the great cathedrals of the 
13th and 14th centuries ; whereas it is now certain 
that duri^ the purest ages of Gothic architecture, 
both in R-ance and in England, the architects 
were not members of the masonic fraternHy at all, 
but either laymen of skill and taste, uninitiated in 
the mysteries of masoncraft, or oftener bishops and 
abbots. The masons who worked from the archi- 
tect’s design were, at the same time, not the mere 
human machines that modem workmen too gener- 
ally are, but men who, in carrying out an idea 
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imparted to them, could stamp an individuality 
of their own on every stone. Architecture was 
then a progressive art, and the architect of every 
great church or cathedral had made himself ac- 
quainted with the works of his predecessors, and 
profited by experience, adopting their beauties 
and shunning their defects. The nature of the 
advance which architecture was then making has 
been compared by Fergusson to the advance 
with which we are familiar in the present day in 
shipbuilding and other useful arts. ‘Neither to 
the masons nor to their employers, nor to the 
Abh6 Suger, Maurice de Sully, Kobert de Susarches, 
nor Fulbert de Chartres is the whole merit to be 
ascribed, but to all classes of the French com- 
munity carrying on steadily a combined movement 
towards a well-defined end.’ In Germany, how- 
ever, the masons of the 14th century, who had 
attained a wonderful skill in carving and in con- 
structing arches, overstepping their original func- 
tions, took to a great extent the office of architect 
into their own hands ; and it is undeniable that 
the churches designed by German masons, though 
rich in the most exq^uisite workmanship, are not 
comparable in the higher elements of beauty to the 
works of non-masonic architects. 

The epithet ‘ Free,’ as applied to the craft, w^as 
originally used as an abbreviation of the term 
‘freemen masons’ — free of their guild. Scotland 
possesses the earliest record of the presence of 
theoretical or speculative masons in mason lodges. 
This is shown in the minute of a conventicle of the 
Lodge of Edinburgh, held at Holyrood House in 
the year 1600. 

The history of freemasonry has been overlaid 
with fiction and absurdity, partly from an exag- 
gerated estimate of its importance in the develop- 
ment of architecture, and partly from a wish to 
connect medieval masonry with the institution 
that passes under the same name in the present 
day. Modem (or so-called ‘speculative^) free- 
masonry is an innocent mystification unconnected 
either with the building craft or with architecture. 
It is of English origin, and dates from the 18th 
century. According to its peculiar phraseology, it 
is founded in the ‘practice of moral and social 
virtue its distinguishing characteristic is charity,* 
in its most extended sense ; and brotherly love, 
relief, and truth are inculcated by its precepts. In 
freemasonry there are three grades — apprentice, 
fellow-craft, and master-mason ; there being 
peculiar ceremonies at the making of each ; and 
it is only on attaining to the degree of master- 
mason that a brother enjoys the full benefits and 
privileges of thejcraft. 

The ‘Lodges’ of Scotland profess to trace their 
origin to the foreign masons wno came to Scotland 
in the 12th century to build the Abbeys of Holy- 
rood, Kilwinning, and Melrose. Those of England 

f o still further back, to an assemblage of masons 
eld by King Athelstan, at York, in 926. The 
mother-lodges of York and Kilwinning were the 
parents of many lodges erected in different parts 
of Great Britain ; ^^ile several of the pre-18th 
century Scottish lodges were self-constituted. To- 
wards the close of the 18th century it was in some 
quarters (as by Robison in his Proof of a Con- 
sjpircuiy, ike. 1797) made a charge against free- 
masonry that under its symbolism was concealed a 
dangerous conspiracy against all government and 
religion. The accusation was probably groundless 
enough as regards British freemasonry ; and so little 
effect was produced by it that, in an act passed in 
1799 for the suppression of secret societies, an ex- 
ception was made in favour of freemasons. On the 
Continent political intriguers may sometimes have 
availed themselves of the secrecy afforded by free- 
masonry to further their schemes. In 1717 a Grand 


Lodge was formed in London, with power to grant 
charters to other lodges. Under its sanction the 
first edition of the constitutions of the fraternity 
was published. The Grand Lodge was for a length 
of time on an unfriendly footing with the lodge of 
York, in consequence of having introduced various 
innovations not ^proved of by the older lodge, and 
of having granteci charters within the district which 
York claimed as its own. In 1782 the then Duke 
of Cumberland (brother of George III.) was elected 
Grand Master of the Grand Lodge ; and on his 
death George IV., then Prince of Wales, succeeded 
to the office, which he continued to hold till he 
was appointed regent, when, it being considered 
unsuitable that he should longer exercise any 
personal superintendence, he took the title of 
Grand Patron. In 1813 an understanding and 
a union was brought about between the two 
rival Grand Lodges by their respective Grand 
Masters, the Dukes of Kent and Sussex. The 
fraternity has since been managed by the ‘ United 
Grand Lodge of Ancient Free and Accepted Masons 
of England,’ consisting of the Grand Master, with 
his Deputy, Grand Wardens, and other officers, the 
provincial Grand Masters, and the Masters and 
Wardens of all regular lodges, with a certain num- 
ber of stewards annually elected, who meet four 
times a year for the despatch of business, besides 
which there is an annual masonic festival, at which 
every mason is entitled to attend.* The Grand 
Lodge of England has at present nearly two thou- 
sand lodges under its protection ; King Edwaid VII. 
was its Grand Master from 1874 to his accession. 

In Scotland the masons, when they were a real 
company of artificers, were, like other handicrafts, 
governed by wardens of districts appointed by 
the king. In 1598 a reorganisation of the mason 
lodges was effected under William Schaw, principal 
warden and chief master of masons, who in the 
following year confirmed the three ‘heid lodges’ 
in their ancient order of priority — Edinburgh first, 
Kilwinning second, and Stirling third. In 1736, the 
operative element in mason lodges having become 
absorbed in speculative masoniy, the Grand Lodge 
of Scotland was instituted by the representatives of 
thirty-four lodges, by whom also William St Clair 
of Roslin was elected Grand Master, on account of 
his ancestors’ alleged ancient connection with the 
mason craft as patrons and protectors. Priority 
was assigned to the lodges according to the an- 
tiquity of their written records. The Lodge of 
Edinburgh (Mary’s Chapel), with its records dating 
fi*om 1599, was placed first, and Kilwinning, possess- 
ing records from 1642, second. The Lodge of Kil- 
winning did not forihally object to this till 1744, 
when it withdrew from the Grand Lodge and 
resumed its independence. On relinquishing this 
position in 1807 it was re-adniitted into the Grand 
Lodge by the title of Mother Kilwinning, with pre- 
cedence over the* other lodges, and the Provincial 
Grand Mastership of Ayrshire confirmed in per- 
petuity to its Master. 

Besides granting chai'ters of affiliation, the chief 
use of the Grand Lodge, whether of England or 
Scotland, consists in its acknowledged authority to 
enforce uniformity of ceremonial and other observ- 
ances, and to settle all disputes that may arise 
within the lodges under its charge. In Scotland 
the officers and members of the Grand Lodge are 
delegates from the respective lodges ; the dele- 
gation being the masters and wardens or their 
proxies. As a source of revenue, for each 
member made by a lodge a fee must be remitted 
to the Grand Lodge, whereupon a diploma of 
brotherhood will be issued. There are upwards of 
six hundred lodges under the Grand Lodge of Scot- 
land. The Grand Lodge of Ireland, instituted in 
1730, exercises jurisdiction over nine hundred 
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lodges. There are funds of benevolence connected 
witli each of the Biitish Grand Lodges. 

Modern freemasonry spread from Britain to the 
Continent, to America, and to India. It was intro- 
duced into France in 1721, into America m 1730, 
Russia in 1731, and Germany in 1740; and there 
are now Grand Lodges all over the world. Roman 
Catholics treat freemasoniy as a pantheistic system, 
essentially opposed to belief in the personality of 
God, subversive of all legitimate authority, whether 
'of the church or of the state — the hatching-ground 
of most of the revolutionary societies of continental 
Europe. Some French societies are frankly athe- 
istic. It has been expressly condemned by bulls or 
encyclicals from seven popes, including Leo XIII. 
and Pius X. 

The deep symbolical meaning supposed to be 
couched under the jargon of the masonic fraternity 
is as apocryphal as the dangers of masonry to 
government and order. A set of passwords and a 
peculiar grip of the hand enable the initiated to 
recognise each other, and give a zest to their con- 
vivial meetings ; and, if the institution possesses 
any practical utility, it is in its enabling a mason, 
in a place where he is a stranger, to make himself 
known to his brother-masons and claim their pro- 
tection and assistance. 

See A. E. Waite, The Secret Tradition in Freemasonry 
(1911); J. How, Freemasons' Manual (1880); A. G. 
Mackey's Encyclopcedia of Freemasonry (New York, 
1874; new ed. 1908), Lexicon of Freemasowry (7th ed 
1885), sxidi History of Freemasonry \ Yarker, The 

Arcane Schools ( 1909 ) ; an article on ‘ Illuminisui ' in 
the Edinburgh Kevieio, July 1906 ; Meredith Sanderson, 
An Examination of the Masonic Mitual (1923); J. S. M. 
Ward, The F. C.'a Handbook ( 1923 ) ; Paton. Freemasonry, 
its Symbolism and Religious Nature (1873) ; Lyon, Free- 
masonry in Scotland (1873); R. F. Gould, History of 
Freemasonry (1886); the Handbuch der Freimaarerei, 
pubhshed as 2d ed. of Lenning’s Encyklopadie der Frei- 
maurerei (4 vols. 1863-79); Scliauberg’s Vergleichendes 
Handbuch der SymboHk dei^ Freimaurerei (3 vols. 1861- 
63); and the anonymous Magonnerie Pratique (2 vols. 
Pans, 1885-86) ; FindeFs collected works on Freemasonry 
( 6 vols. Leip. 1882-85) ; Fort’s Antiquities of Freemasonry 
(Phila. 1878); and R. F. Gould’s Concise History of 
Freemasonry (1904). 

Free Port» a port at whose wharves the vessels 
of all nations can load and unload free of customs 
duties and commercial charges, with the exception 
of the usual harbour dues. A fi ee port is thus, from 
the commercial point of view, an open haibour in 
contradistinction to one that is closed to all vessels 
except those of the country in which it is situated, 
and from the administrative point of view financially 
a foreign territory within the state to which it polit- 
ically belongs. In the middle ages free ports were 
established for the purpose of attracting trade to 
particular maritime centres, especially by Italy, 
France, Spain, Austria, and Portugal, at the period, 
when the exploitation of their colonies ^ for the 
benefit of the mother-country was the ruling prin- 
ciple in the commercial policy of those states. In 
the end of the 18tli and the beginning of the 19th 
century free ports acquired a position of peculiar 
importance in consequence of the prohibitive 
measures which were at that time in force.^ Since 
then, however, they have decreased both in import- 
ance and in number At the present time their 
chief use is that of entrepdts for facilitating the 
more convenient interchange and distiibution of 
commodities destined for more or less^ distant 
markets. To all intents and^ purposes their utility 
has been destroyed by the rival system of bonded 
warehousing, which lias always prevailed in Eng- 
land and the United States in preference to the 
other system (see Bonded Warehouses). In 
1889 the only free mirts remaining on the continent 
of Europe were Trieste, Flume, ^ Hamburg and 
Biemen — the latter two liaving since 1888 only a 
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restricted area within the free ^ort. Trieste and 
Fiuiiie ceased to be fiee ports in 1891, while in 
tliat year Copenhagen was made one. Outside of 
Europe, Hong-kong, Menado in Celebes, Singapoie, 
Georgetown (Penang), Amboyna, Banda, Ternate, 
St Thomas (West Indies), Livingstone in Guatemala, 
and Zanzibar, are, or were lecently, free ports. 

Freeport 9 capital of Stephenson county, Illi- 
nois, on the Pecatonica River, 121 miles WNW. of 
Chicago by rail, with a college and some manu- 
factures; pop. 20,000. 

Freesoilers, a political party in the United 
States, the outcome of the Wilmot (q..v.) pro\’iso, 
founded in 1848 to oppose the extension of slavery 
to the territories. At Buffalo in that yeai they 
nominated Martin Van Buren for president and 
Charles Francis Adams for vice-piesidenfc, who 
secured a popular vote of 291,000, but no electoral 
votes. In 1852 their candidates polled only 156,000 
votes ; hut in the peiiod of political agitation that 
followed the freesoil principles assumed gieat 
prominence, and were adopted by the Republicans, 
in whose party, on its oiganisation in 1856, the 
Fieesoilers were absoibed. 

Free Spirit^ Brethren of the, a fanatical 
sect diffused (often secretly) over Germany, Italy, 
and France, between the 13th and 15th centuries. 
Their doctrine was a species of pantheistic mysti- 
cism, which they applied with fearless consistency 
to all the details of moral .obligation. Often con- 
demned as heretics, they suffered severely at the 
hands of the Inquisition ; and were confounded 
with the Beghards (q..v.). See Brotherhoods. 

FrecthinkerSf^ a term used loosely of all who 
reject belief in divine revelation, but especially of 
the Deists. See Agnosticism, Atheism, Deism, 
Positivism, Rationalism, Relativity op Know- 
ledge, Secularism ; and J. M. Robertson, History 
of Freethought (3d ed. 1915). 

Free-town, capital of Sierra Leone, is the 
best haibour in West Africa, a second-class British 
coaling station, and the headqiiaiteis of the British 
West African forces. The town is enclosed by a 
range of wooded hills, and, though the tempera- 
ture is tolerably uniform, the climate is unhealthy, 
especially for Europeans. Pop. 44,000, mainly de- 
scendants of liberated negroes. The town was 
founded in 1787. 

Free Trade. ‘ Free Trade ’ is often used in a 
loose popular sense as practically equivalent to 
freedom of contract and laisser-jfaire ; and thus 
particular kinds of land laws, bimetallism, factoiy 
acts, and vaiious regulations affecting labour and 
manufactures are spoken of as infringements of free 
trade. Notliing, however, is gained by giving such 
an extended meaning to a definite expression, 
perfectly clear and precise in the historical sense. 
Historically, free trade refers to a particular policy 
as regards international or foreign trade only, and 
its principal features are absence of differential 
duties, and of artificial encouragements, such as 
bounties, by which the home producer is favoured 
as compared wnth the foreigner in the same depart- 
ment. The essence of free trade is equality and 
unifomity in the financial treatment of liome, 
colonial, and foreign produce of the same kind. 
Thus the imposition of taxes upon commodities 
merely for revenue purposes (e,g, tlie tax on tea in 
the United Kingdom) is not held to be an infringe- 
ment of free tratle. Similax-ly the absolute pro- 
hibition of the importation of certain^ articles, 
supposing that the production at home is equally 
prohibited (e.g. immoral books), would not offend 
against free trade in its Iiistorical sense. 

The economic s^^stem opposed to free trade, and 
the essence of which lies in the preferential treat- 
ment of the products of the home country or of 
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certain ‘favoured’ nations, has received different 
names according to the objects professedly in ’view. 
When Adam Smith advocated the principles of free 
trade, he attacked the elaborate economic policy 
known as the Commercial oi Mercantile System 
(q.v.). Of this system, protection to home indus- 
tnes -was only a jiavt. At least equal stress was 
laid upon a favourable balance of trade which was 
supposed to be indicated by a balance of the pre- 
cious metals being due to a country. By this 
principle of a favourable balance a government 
was guided in framing commercial treaties and in 
the treatment of its colonies. At a later date, 
however, the use of the term protection was ex- 
tended to cover practically the same ground as the 
expression ‘ Mercantile System, ’ which fell into dis- 
use. Still more recently the name ‘ fair trade ’ has 
been invented to descrilie a mild form of the protec- 
tive system, in which the basis of economic policy 
is supposed to be reciprocity or free trade only with 
such nations as grant similar privileges. Some- 
times ‘ fair trade ’ is also held to include differential 
treatment of colonies by the mother-country as 
against foreigners, and is thus associated with 
schemes for imperial federation. It is woi*th 
noting that up to the beginning of the 19th century 
fair trade was the polite name for smuggling, and 
that, according to Adam Smith, ‘to pretend to 
have any scruple about buying smuggled goods 
would, in most eountiies, be regarded as a pedantic 
piece of hypocrisy.’ 

The principal practical difficulty in deciding 
whether a tax is really opposed to free-trade prin- 
ciples arises in the case of the possible use of sub- 
stitutes. If, for example, the cheaper kinds of 
foreign wines are bein^ taxed avowedly for revenue 
purposes only, an indirect encouragement may at 
the same time be ^ven to the production and 
consumption of beer in the home country. Again, 
it is difficult in many cases to find a fair common 
measure for home and foreign articles, and thus to 
make customs and excise duties really equivalent. 
In wines and spirits the alcoholic test alone is 
obviously unfair, but it is difficult to decide how 
much should he fairly allowed for other qualities. 
Nor will a simple ad valm'em tax he a sufficient 
guide, because tlie effect upon demand of a rise in 
price is different in different cases. It may even he 
said that all taxation of those foreign goods which, 
from the nature of the case, cannot be produced at 
home (such as tropical products in the temperate 
zones) furnishes an artificial encouragement to 
home industries. If, for example, tea and coffee are 
rendered very dear by taxation, the use of aerated 
waters and iiome-made wines may he stimulated. 
The case of drawbacks, in which an excise duty is 
drawn back upon the exportation of the article 
taxed, presents similar difficulties. If the draw- 
back really exceeds the tax aheady paid, it amounts 
to a bounty ; and in fact most of the bounties given 
upon exportation are disguised in the form of draw- 
backs. 

Taking free trade in this historical if somewhat 
narrow meaning, it is convenient to examine the 
general economic theory on which the policy rests 
before giving actual examples of free-trade policy 
and its opposite, protection. The question is, ‘ Why 
should a nation give no preference to its ^ own 
subjects over foreigners in the financial treatment 
of commodities in general, or at least of some 
particular kinds?’ It will be seen at once that 
the establishment of a universal negative in any 
question of practical politics is only possible by 
making very stringent assumptions as to the 
object or end of political union. Suppose, for 
example, that we accept the maxim of Adam 
Smith, that defence is of fat more importance than 
opulence; we at once make out a pHmd fame 


case for the encouragement of those industries — 
e.g. shipbuilding and navigation — which may be 
assumed indiiectly to contribute to national 
defence; and we understand why Adam Smith 
considered the Navigation Acts to he the wisest 
commercial provisions in the statute-book. Simi- 
larly various other social or political objects may 
be thought so desirable that the state ought to 
use its influence, by adjusting industrial finance, 
in order to promote these objects. It may he 
argued, for instance, that the state should look to 
the conditions under which labour does its work 
quite as much as to the mere cheapness of the final 
product ; and that a nation ought to consider much 
more than individuals can be expected to do the 
remote consequences of certain lines of industrial 
development, In this way the arguments for 
protection founded upon a variety of industries, the 
possible exhaustion of peculiar natural resources, 
the encouragement of the growth of towns and 
manufactures in young countries, must he deemed 
ftimd facie worthy of consideration ; although, of 
course, it may prove in the sequel that free trade 
is much more likely than protection to attain these 
and other important social ends, in addition to 
cheapness and plenty. 

It is necessary, then, in order to understand the 
purely economic theory of free trade, to omit pro- 
'visionally, for the sake of simplicity, not only 
many possible objects of financial policy, but also 
various considerations of gieat social and moral 
importance. We must begin by regarding the 
primary object aimed at as the present acqui- 
sition of the means of satisfjring material wants at 
a minimum real cost — that is to say, the question 
must first of all be considered from the point of 
view of the consumer for the time being. With 
this narrow view of the subject it is easy to establish 
the case in favour of free trade. For with freedom 
of competition no foreign commodity would be 
imported unless it could he sold at least as cheaply 
as when produced at home, and the natural result 
of competition would he to lower the price ; 
hence, to discourage importation by diflerential 
taxation would be to raise prices by restraining 
competition. Again, to artificially encourage ex- 
portation by means of a bounty majr by diminish- 
ing the supply in the home-market raise the piice ; 
and, if an increased supply can only be obtained at 
an increasing cost, this must be the result. But 
although free trade may result, as just shown, in 
present maximum cheapness, it may be objected 
that all cheapness is relative to the means or pur- 
chase — ^i.e. to income — and that, if the former is pro- 
moted by free trade, the latter is augmented by 
protection. And at first sight it seems plausible to 
argue that if a certain policy increases employment 
it increases earnings, and that employment must be 
increased by encour^ing home industiy at the 
expense of foreign. The refutation of this fallacy 
in its grossest form is one of the greatest triumphs 
of the so-called orthodox political economists. 
Bastiat, for example, in his famous petition of the 
candle-makers against the sun, in which it is ironi- 
cally shown how much encouragement would he 
given to all the industries directly and indirectly 
concerned in the production of artificial light by 
shutting up windows, &c. , has made clear the eiror 
involved in ‘ making work, ’ or in increasing obstacles 
in order to encourage employment. Again, whilst 
it is allowed by free-traders that protection to any 
particular industry may turn more labour and 
capital into that channel, and thus increase the 
gross earnings of those employed in it, it is main- 
tained that on the whole, from the national point of 
view, there is a loss. In the first place, the very 
j object of protection is to raise the price above what 
I it would be if foreign imports were admitted freely, 
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and thus the large hody of cou&uiuers (including 
other labourers) are taxed for the benelit of the 
small class of producers. Secondly, the lahoui and 
capital of the country are drawn lioni the channels 
into which they wmiild natuially How, and are thus 
on the whole less advantageously employed; in 
other words, the gross annual produce of the land 
and labour of the society is less than it othen\i&o 
would have been. If, for example, by the exclusion 
of foreign com the price is raised, not only aie 
consumers taxed by the rise in piice, but tlio 
labour and capital devoted to the ijrodiiction of 
corn aie drawn from other employments, in which 
more commodities might have been produced, and 
on balance exchanged for moie corn We thus 
arrive at the ^reat maxim of free-traders, that 
imports are paid for by exports, and ‘ if you take 
caie of the imports the exports will take care of 
themselves’ — in other words, if foreign labour is 
encouraged by the free admission of foreign goods, 
still, ?/)so fctcto, the home industry must be equally 
encouraged, because goods .to an equal value must 
be made to be exported to pay for these imports. 
In fact, it is maintained that the home industry is 
more encouraged than otherwise would be the case, 
because theie is less waste of labour, capital, and 
natural resources. A certain quantity of labour 
and capital devoted to the more careful cultivation 
of land would raise more agricultural produce, but 
if devoted to some kind of exi)orb, this expoit 
might obtain by exchange far more corn raised 
at much less expense on virgin soil. 

To the statement, however, that a country need 
regard only its exports, prehminary objection 
may be raised on the same ground on which 
the above maxim itself is really founded — viz. that 
all trade is reciprocal, and that ultimately imports 
and exports are a form of barter. For it may be 
said that, unless a country’s exports are sent by the 
best route to the best market, they cannot purchase 
>so great a quantity of imports, afid it is quite as 
leasonable to regaul the expoit tiade as active, 
and the import trade as passive, instead of the 
converse. Siinpose, for example, to take an ex- 
tiemo case, all other nations ellectually prevented 
the ini]>oitation of English manufactures, England 
would be unable to pay tor its imports, and imports 
must cease. And, without going so far, it may still 
he maintained (as by Adam Smith) that distant 
and roundabout trades are not so advantageous to 
a country as near and direct trades. 

Apai*t from this objection the position of free- 
traders appears tc he sound under the assumptions 
usually made. These assumptions, however, require 
careful statement. In the nrst place, it is assumed 
that labour and capital can without loss or difficulty 
he turned from a decaying into a thriving industiy, 
and that, if any home product is displaced by 
foreign competition, ‘ something else ’ will he made 
with the same labour and capital. But it may be 
objected that every industiy requires a certain 
amount of specialised capital and peculiar skill and 
training wMch cannot be transferred to other 
employments ; capital and labour, for example, 
formerly used in agriculture cannot without great 
loss he turned into the manufacture of cotton 
goods. There is some force in this objection, and 
Adam Smith placed it under the possible exceptions 
to a general free-trade policy which he considered 
worthy of consideration. At the same time, as he 
points out, there is a tendency to exaggerate the 
difficulty of absorbing any surplus labour set free 
from an old industiy, and at anyrate the ar^- 
ment is one not for absolute protection, but for 
partial protection during a j[imite(3 transition 
period, whilst labour and capital are being with- 
drawn. There is, however, a more serious objec- 
tion to this assumption of the perfect mobility of 


lahoui and capital from one industry to another. 
A merchant, as Adam Smith said, is a citizen of no 
particular country, and if capital and labour aie 
supposed to move "without any difficulty within the 
limits of one country, their migration from country 
to country cannot he considered, especially in 
modern times, to offer any insuperable difficulty. 
Thus, it is theoretically possible that under tlie 
stress of foreign competition agriculturists might 
take their labom* and capital from the United 
Kingdom to the United States, instead of to the 
cotton- mills of Lancashire or the coal-mines of 
Korthumlierland. The result wmuld be that a 
trade formerly conducted between the rural anil 
the manufacturing districts of England would now 
he conducted between the latter and the western 
states of America. Nor is this migration of indus- 
tries a pure theory ; wc find many examples in 
history not only of the transference of industries 
from one part of the same country to an of her, biit 
also from one country to another. 'Whether this 
transference would have been prevented by ])ro- 
tection is, of course, a matter for further inquiry ; 
the point at issue at present is simply the possi- 
bility of the free-trade assumption, that any dis- 
placed capital and labour %vill find employment 
within the country, not being realised. Tl\e im- 
portance of the exception is seen from a popular 
argument, often used as a rough and ready proof 
of free trade — viz. that if protection is a good 
thing for one country against another, it must he 
good foi one district, county, town, &c. against 
others in the same country! But the answer is 
obvious, that, although from the national point of 
view the migration of industries within the countiy 
is a matter of indifference, it is a matter of supreme 
importance to the districts afiected ; and histori- 
cally it may be noted that in England, as in other 
countries during the medieval period, the towns 
adopted stringent protective measures against one 
another; and, although this parochial patriotism 
has disappeared to a great extent, the commercial 
rivalry of nations is as stiong as ever. 

It is woith observing that Adam Smith always 
emphasised the importance to a country of employ- 
ing its capital, so far as possible, within its own 
borders, and if it were employed out of the countiy 
he ranked the relative advantages accoi<Ung to the 
nearness of the foieign locality and the frequency 
of the returns. And, in his view, it was not a 
question of profit, for lie expressly says that greater 
profits may he earned in distant than in near 
trades, and in foreign countries than at home. 
But the point is that if the capital is employed 
at home the labour of the country finds employ- 
ment at home, and the home country enjoys the 
things produced. Suppose, for example, that a 
large quantity of British capital is exported to 
make harbours, railways, &c. in a foreign state; 

f reater profits may be earned, but so far there will 
e less employment for British labourers whilst the 
works are being made, and when they are finished 
the benefits of use will he enjoyed by the foreigner. 
Many of the successors of Adam Smith, in their 
eagerness to give free trade the simplicity of an 
axiom, have omitted from their argument the 
element of nationality, and have forgotten that there 
is a question of ‘somewhere else’ as well as of 
‘something else.’ The great merit of Adam Smith 
is that he fully recognises at every stage of hm 
reasoning the difficulties which spring from tern* 
tory being of the essence of the moofera nation ; 
and instead of armiing simply (but illogically) that, 
because universal free tracle would be good for the 
world at large, therefore it would be dually good 
for every part of it, he maintains that, taking 
ever^^thing into account, and giving due weight 
to tlie principle of nationality, the interest of a par- 
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bicular nation oulcl be advanced by free tiade and 
retaided by protection or aitificial management on 
the pait of government At the same time, how- 
evci, it may he admitted that in some respects 
xVdam Smith’s argument needs development, because 
no economist would now feel justified in laying so 
much stiess as he did upon reasons drawn from 
a peculiar view of natural theology and an optim- 
istic mode of regarding the opei aliens of natuie. 
No matter how strong may be the belief in the 
beneficent guidance of an ‘imdsible hand’ -which 
leads the individual, whilst pursuing his own in- 
teiest, to promote that of the public, it is neces- 
sary to give more specific grounds, and of a more 
purely economic character, in deciding between twn 
methods of taxation and -two methods of conduct- 
ing international trade. Certainly, too much 
reliance must not be laid on the general argu- 
ment derived from a survey of life as a whole in 
an age in which nature has come to be regarded 
as ‘led in tooth and claw,’ and as working out 
its ends by a prodigal waste of suffering and mis- 
applied eflect. It will be found, however, that 
the piineipal result of Adam Smith’s natural 
theology has been negative omission lather than 
positive error. 

^ Taking the world as a whole at any particular 
time, we can easily see that free trade would give 
the most advantageous employment of labour and 
capital, because everything would be produced 
under the most favourable conditions ; but the 
difficulty is to show that free trade is the best 
policy for a country which adopts Adam Smith’s 
fundamental position as to the relative advantage 
of keeping capital and labour employed within its 
own borders. On this view it is not enough to 
show that under fiee trade the consumer would 
obtain maximum cheapness and the capitalist 
maximum profits, but we must also show that 
the nation makes the best use of its resources for 
its own members. The arguments relied upon by 
Adam Smith are paitly positive and partly negative, 
the former ,being^ based on the power of the self- 
interest of individuals, and the latter on the weak- 
ness of goveimniental control. Every person, he 
says, naturally prefers to employ his capital in 
the support of domestic industiy, hut then this 
qualifying clause is added, ‘provided always that 
he can thereby obtain the ordinary, or not a great 
deal less than the ordinary, profits of stock. ’ This 
leaves the position^ open to the attack that, by 
supporting foreign in place of home industry, the 
individual may obtain more profits; or more 
generally that profit, as Adam Smith himself often 
points out, is not synonymous with national advan- 
tage. But the objection is not so serious as at 
first sight appears. For, in the first place, if capital 
when employed at home does not obtain ordinary 
profits,^ a check will he placed on accumulation, 
and it is certainly more adfvantageous for a nation 
to employ some of its surplus capital abroad, or in 
encouraging foreign industries, than to have no 
surplus through forcing it to stay at home ; secondly, 
it must be^ noted that most of those who support a 

g rotectionist policy, on the ground of encouraging 
ome industry, estimate the encouragement ^ven 
by the profit earned, and would to the last dis- 
approve of any policy which would lead to less than 
the ordinary rare being obtained. 

It ?nay, however, be further objected that by 
protection to home industries, and by the preven- 
tion of the admission of certain kinds of foreign 
g^ds, more capital may be employed at home at 
^ The usual answer is 

tms capital must be drawn from other more 
advantageous industries also at home ; bat in an 
old jwntiy rn which profit is at a minimum and 
capital o*5^eiHlowing' ihs channels -this answer does 


not hold good. It is true that the consumers of 
the protected article lose so much by the lise in 
price, but it may be rejoined that to the nation this 
loss is more than compensated by the increase in the 
field for employment. Again, take a simple hypo- 
thetical case. Suppose that a new countiy yields 
only agiiciiltural pioduce, and exchanges part of 
this for manufactuies. If it imposes protective 
duties on inannfactnies, and if it can provide, 
through the growth of wealth and population, the 
necessary labour and capital without diminishing 
the amount of agricultural produce, the result is 
that its agricultuial labour supports its own in- 
stead of foreign cities. Under the supposition 
made, the agriculturists will obtain less home 
manufactuies than they would have done from 
abroad, at least for a time, but it is possible that 
the di-versiou of labour and capital may ultimately 
result in more wealth. In the ordinary argument 
for free trade sufficient allowance is not made for 
the growth of capital and population, nor for the 
advantages to be gained from employing them 
within the country. The question is legarded ex- 
clusively from the point of view of the consumer, 
under the hypothevsis of a fixed amount of labour 
and capital already fully employed in the most 
advantageous manner. 

The theoretical exception to free trade which 
has just been considered may be strengthened by 
the argument diawn from the stimulus given to 
production by a variety of industries, and by pro- 
moting trade directly between the towns and the 
neighbouring country districts, a consideiation 
which was the basis of Wakefield’s scheme of 
colonisation. It is urged, especially in the case 
of new countries, that, unless towns are encouraged 
by the protection of manufactures, there will not 
be a ready market for all the by-products of agri- 
culture. ^ 

At this stage^ it maybe well to note the other 
principal exceptions which have been taken to fiee 
trade from the nationalist standpoint. It is said 
that every nation should retain for the benefit of 
its own people any peculiar natui’al resources, and 
if possible also any inventions and artificial means 
of production. In the United Kingdom, for ex- 
ample, one of the principal causes of commercial 
supremacy is always said to be the close proximity 
of excellent coal and iron fields. But coal and iron 
are exhaustible, and the more they aie exported so 
much the sooner will the looint of exhaustion be 
reached. It is maintained that in the interests of 
posterity we should saciifice the j^rofits of a present 
trade and restrain the exportation. Carey even 
argues that the* continuous exportation of all raw 
produce is practically equivalent to the exportation 
of the soil. In former times the wool of England 
was supposed (though, as is sho^vn in Smith’s 
M&moirs of Wool^ probably without good cause) to 
be much superior to that of other countries, and 
accordingly, after being for some centuries the great 
staple of export, the exportation was later on for- 
bidden under most severe penalties, and similar 
penalties were imposed on the exporters of sheep 
and rams. The same policy was carried out in 
reference to machinery and the instmunents of 
production generally, including ‘the living instru- 
ment’ man. The answer made to this case of 
protection on the part of free trade is that it is 
impossible to tell, as regards tire remote future, 
whether the peculiar advantage attaching to natural 
resoirr’ces will continue (e,g. coal with the develop- 
ment of electricity from other forms of energy), 
and that, as regards instruments, they can be 
copied and imitated although the actual exporta- 
tion is prevented. ^ Ifc is also aigued that restraints 
upon the production of machinery by limiting the 
market will tend to check the progress of invention. 
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Anotlier exception to tiee trade lias "been made 
on the giound of national independence. As 
already noted, it was on this gionnd that Adam 
Smith* approved of the Navigation Acts. Recently 
the inci easing dependence of the United Kingdom 
upon foieign nations for its food-supplies (see 
Food) has attracted much attention, and has led 
to proposals for differential duties in favour of the 
colonies. The same argument was the principal 
one used in the long agitation which resulted in the 
repeal of the Corn Laws. The answer is that cheap 
food is of such importance to the masses of the 
people that nothing which would raise its piice 
would he assented to, and that indirectly thiough 
the growth of wealth and population under the 
stimulus of cheap food the nation has become much 
stionger than it would have been if it had tried to 
preserve its independence. Further, it is said 
that the dependence is really mutual, and that 
the food-growing countries rely upon selling their 
food to obtain clothes and other necessaries just 
as much as the importeis of food rely upon them, j 

A favouiite exception to fiee trade is that a | 
nation ought to consider principally, not the cheap- 
ness of goods to the consumer, but the effect of the 
conditions of labour upon the producer. No nation 
would be content with being the hewer of wood 
and drawer of water to the lest of the world, and 
the more a nation is composed of highly-skilled 
workers engaged in healthy, pleasant, and ener- 
gising occupations, so much the better. It is 
assumed that, if by protective or prohibitive duties 
foreign wares of the higher class he excluded, they 
will be produced at home by native artists and 
craftsmen. It is, however, more probable that many 
of the articles would not be produced at all, and 
that in any case the absence of the foreign stimulus 
would eventually check the higher industrial devel- 
opment. If, for example, foreign paintings \yere 
excluded from a countiy to encourage painting, 
and engravings to encourage engraving, and so on, 
it is more than probable that the art of the country 
in question would lose not only in quality but in 
quantity. It may also be pointed out that the best 
way to promote the higher forms of industry is not 
by the simple piocess of exclusion, but lather by an 
elaborate system of technical and artistic education. 
The protectionist is always in danger of forgetting 
that it is not enough to snow that certain ends are 
worthy of attainment, but that he must also prove 
that the rough and ready device of excluding foreign 
competition is the best means to adopt. 

At this point it is convenient to complete the 
positive argument in favour of free trade. Hitherto 
the question has been regarded on the free-trade 
side mainly from the point of view of cheapness to 
the consumer, whilst abundant and varied employ- 
ment for the producer and other important social 
aims have only been considered as possible gi’ounds 
of exception to a free-trade policy. But Adam Smith, 
especially, and many of his successors have sup- 
ported free trade with these objects professedly aimed 
at by protectionists always in view. Freedom of 
action and freedom of movement free-traders hold to 
give the greatest encouragement to the development 
of enterprise, and to the progress of invention, and 
thus indirectly at least to the employment of labour 
in a variety of industries. The natural result of 
free trade is to increase the efficiency of labour and 
capital through the stimulus of open competition, 
whilst the natural result of protection is to establish 
routine methods. Here it is impoitant to observe 
that the practical abandonment of the wages-fund 
theory, according to which wages were supposed to 
he paid simply out of pre-accumulated capital, for 
the theory that wages are paid out of the price of 
the produce of labour, renders the usual statement 
of the theory of free trade, from the standpoint of 


capital only, incomplete and one-sided. The new 
theory of w^ages adds, however, much force to the 
position that the efficiency of labour is, on the 
wdrole, increased by free trade and diminished by 
protection. Again, under free trade an industry 
which ceases to be profitable, and to satisfy con- 
sumers, on the opening up of foreign markets is 
soon abandoned with a loss only to those engaged 
in it at the time, whilst under protection vested 
interests are created, and the loss is perpetuated. 
It must, lioAvevor, be allowed that this argument 
from the absence of the stimulus of competition 
nnder protection loses force in proportion to the area, 
wealth, and population of the countiy to which it is 
applied. In the United States, for example, there 
is abundant scope for competition, and the same 
remark applies to a pos'^ilde federation of the 
colonies and dependencies of the British empire. 

On the whole, then, so far as the positive argu- 
ments are concerned, by which free trade is gener- 
ally supported, it must be allowed that it is easy 
from the national standpoint to discover hypotheti- 
cal exceptions, which might he thought, to adopt 
Smith's language, ‘ woi-thy of deliberation.’ And, 
contrary to the popular opinion in England, most 
ecoiioiiiists of repute have allowed theoretically that 
under certain circumstances a country might gain by 
stepping aside from a general policy of free trade. 
Adam Smith, in addition to the exceptions already 
noted, approves of retaliation, if by that means a 
great inariict might he secured for exports ; Ricardo 
points out a mode by which a country might gain by 
the monopoly of its colonial trade, and J. S. !Miu 
allows that the Navigation Acts, though economi- 
cally disadvantageous, were politically expedient, 
and also supports the argument derived from Adam 
Smith in favour of temporary protection, with a 
view to the more speedy development of industries 
for which a new country seems naturally adapted. 
One of the most systematic of English writers on 
the subject, Professor Sidgwick, expressly says 
that, when the matter is considered from the point 
of view of abstract theory, it is easy to show that 
protection, under certain not improbable circum- 
stances, would yield a direct economic gain to the 
protecting country. 

But it must always be remembered that the 
positive argument in support of a general free- 
trade policy is only pai-t, and probably the least 
impoi-tant part, of the case, it is one thing to 
allow that, provided a government is perfectly wise 
and able at once to change its policy according to 
the variations of industry, it might use its power 
in such a manner as to direct the capital and 
labour of the country into more advantageous 
channels than those of pure free trade ; but it is 
quite another thing to admit that any government 
would be capable of managing the industries of a 
great nation in this way. Those who quote Adam 
Smith for his theoretical exceptions forget that 
he always laid most stress on tire negative side of 
the argument— that is to say, on the weakness and 
incapacity of governments. ‘ The statesman,’ he 
writes, ‘who should attempt to direct private 
people in what manner they ought to employ their 
capitals, would assume an authority which could 
safely be trusted not only to no single person, but 
to no council or senate whatever.’^ The clearest 
illustrations in support of this position are found in 
the commercial history of England. Even in the 
middle ages, when changes were comparatively 
slow and competition was fettered in all directions 
by custom and routine, the government was unable 
to carry out the objects which it had in view in 
protecting certain native industries It is worth 
noting also that several important manufactures 
1 took their rise through imitation of forei^ wares, 

; under the guidance of foreign workmen, in direct 
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opposition to the supposed inl:elesi^ of home pro- 
ducers, It is a curious fact that lu-ecisciy that 
part of the old commoicial system \\ hicli was most 
approved of hy Adam Smith— viz. the Navigation 
Laws — was the first to he seriously attacked on the 
ground of the practical dilficultieslnvolved. Tliese 
acts naturally induced foieign nations to retaliate, 
and the atteinpt to obviate this difficulty by means 
of recipiocity treaties led to still further complica- 
tions with other countries. Apart from the peculiar 
practical difficulties that aidse in paiticulai cases, 
certain general reasons may be given why protec- 
tion is likely to fail when everything is taken into 
account. The taxation for ijrotective i)urposes of 
any product necessarily involves the taxation of 
substitutes ; and since in general a duty so far as 
it is protective is not productive of revenue, for the 
main object of protection is to exclude the foieigu 
product, there is the expense of supervising and 
guarding against the evasion of a number of unpro- 
ductive taxes. Apart from these indirect evils, the 
real incidence of import duties is extremely diffi- 
cult to deteimine. Again, in every industry there 
are always a certain number of producers and 
traders on the margin of bankruptcy, and they 
ascribe their failure to the insufficiency of the 
duties. Thus a duty which at first might have 
been proposed as a temporary expedient tends not 
only to become perpetual, but to increase. It is 
well known, for example, that under the old Corn 
Laws tliere was a constant demand for increasing 
protective duties. Those actually engaged in any 
industry at the time when protection is given may 
gain immediately through obtaining a practical 
monopoly of the market, and exceptional profits 
and wages may be obtained until they aie reduced 
by competition. But when those employed in other 
industries see this apparent advantage obtained 
by the favoured industry, they also naturally 
clamour for protection, and thus the interference 
of government once begun spreads with increasing 
rapidity, a fact which has found illustration in 
every protectionist country. The insupeiable 
practical difficulty is not only "bo decide on national 
grounds what industries should *be protected, but 
afterwards to persuade those engaged in other 
employments that they do not re<{uire protection. 
Hence it is easy to understand why under the old 
system England and other countries were practically 
compelled to impose a general duty upon all foreign 
manufactures not specially taxed. Thus the general 
r^ult of protection is to stifle foreign trade, and in- 
directly, hy cui-tailing the market for exports, to 
fetter home industries. To render the negative argu- 
ment in support of free trade complete, it would be 
necessary to take into account also the more general 
arguments advanced in suppoit of natural liberty 
as against governmental interference— e.g. the 
increasing burdens of the necessaiy functions 
of government with the progress of civilisation, 
the dangers of the increase of power hy increasing 
the functions of officials, the evils of restraints 
npon individual liberty, &c., which obviously have 
an important bearing upon the particular case of 
protection, hut which are too general to he more 
than indicated in a special article. When on the 
one side the simplicity of free traae is considered, 
and on the other a complete survey is made of the 
practical difficulties involved in protection, com- 
pared mth the doubtful advantages to be gained 
m the exceptional theoretical cases noted, and 
when it is borne in mind that the objects avowedly 
aimed at by protectionists — e.g. variety, skill, 
^tional independence, &c. — are much more likd^y 
tol^ obtained by other social methods under the 
aystem nattpral hberty than by the simple 
device of lEhppsmg henvy taxes on foreign goods, 
a aferong la nSwle oat on balance for adopting 


tit»e tuide as the general rule of industrial policy; 
and in all probability fiee trade would have lieeu 
more geiieially adopted, if the economical argu- 
ments had not been ovei shad owed by political pre- 
judices, resting on very diflerent foundations. 

The qnefition of JB’roe Trade and Protection ifa difacussed 
at length in all the text-books on political economy ; and 
to PROTECTION we oiirbclves devote a special article. The 
introductoiy essay in Macculloch’s edition of the Wealth 
of NatiOiiH (1828; new ed. 18.57), stiU the groat store- 
house of facts and theories, gives a good account of the 
hterature of the subject jirevious to Adam Smith. The 
prmcipal subsequent addition to the arguments for free 
trade is the theory of foreign trade in Ricardo’s Prin- 
ciples (1817), developed by J. S. MiU, Cairnes, and more 
recently hy Professor Bastahle, and criticised somewhat 
adversely by the French mathematician and economist 
Cournot, and hy H. Sidgwick. Popular expositions of 
free-trade principles are well represented by Chevalier’s 
Examination of the Commercial System known as Protec- 
tiae, Bastiat’s Sophismes 6conomiques (Eng. trans.. Popu- 
lar Eallaoies regarding General Interests, 1846), Sir 
Thomas H. Farrer’s Free Trade versus Fair Trade ( 1885), 
Fawcett’s Free Trade and Protection (1878 ; 6th ed. 1885). 
The history of the free-trade movement in England is 
given in Lord Morley’s Life of Cobden ( 1881 ). I’or the 
fiscal controversy 1903-10 see A Project of Empire, by 
J. S. Nicholson (1909) ; Free Trade in Being, hy Russell 
Rea (1908); The Case against Tariff Meform, by E E. 
Todd (1911). For the question in the light of the war— 
Report of the Paris Economic Conference *, Final 

Report of Committee on Commercial and Industrial 
Policy after the War (1918) ; The JVeio Tm'iffism, J. M, 
Robertson (1919). 

Free-will. See Will. 

Freezing Mixtures. AVhen matter passes 
from the solid to the liquid, or fiom the liq^uid to 
the gaseous (or vapoious) state, a considerable 
quantity of heat in general disappears oi is len- 
dered ‘ latent,’ owing to the fact that, energy being 
required to ettect these changes of molecular state, 
it is taken from the energy in the form of heat 
already existing in the substance ; and this abstrac- 
tion of heat causes a fall of teiimeratuie (see Heat ; 
Matter ; Gas and Gases ). T^liis property is taken 
advantage of for the production of low tempera- 


advantage of for the production of low tempera- 
tures. The solution of a salt in a liquid, and the 
liquefaction of two or more solid substances when 
mixed, are both examples of the change from the 
solid to the liquid state, accompanied hy a loweiiiig 
of temperature, unless this be neutralised ^ hy 
heat developed by some purely chemical action. 
The following table gives the composition of 
freezing mixtures commonly in use. The solid 
materials should be finely powdered and intimately 
mixed together in a vessel of low thermal con- 
.ductivity. The first column of the table gives the 
components in each mixture ; the second their 
relative proportions by weight; in the third the 
resulting temperature (Centigrade) of the mixture, 
assuming that, with the exception of snow or ice, 
the temperature of the materials previous to mix- 
ture is 10° C. The fourth column gives the diminu- 
tion of temperature in degrees Centigiade : 


Water 

Atninonium nitrate.. . . 

8now 01 pounded ice 

Coimnou salt 

Snow or pounded ice. ' . 
Calcium chloride, crystals.... 

Anunonmia nitrate 

Sodium carbonate 

Water 


Ammonium nitrate . - 
Fuming mtrous acid.. 


Ssoaium suipnate. . , 
Hydrochloric acid . 
Snow 


Relative 

Tempeia- 

Dimmution 

propoitiou 
by weight. 

tiiie of 

of tempera- 

mixtuie 

ture. 

•1} 

16* 

26“ 

Jf 


20“ 

■ ; 2 } 


45“ 

:■!} 

14“ 

29“ 

.27^ 




29“ 

39* 

... 4 ) 



:::l\ 

18“ 

28“ 

1} 

82“ 

42* 
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Such mixtures are only applicable where a low 
temperature is required foi a short space of time, 
and are of no use where a continuous process of 
refrigeration is necessary. For this latter purpose 
the low temperature produced by the expansion of 
gases and vapours is chiefly used, the piincipal 
substances employed being water, ether, ammonia, 
and carbon bisulphide. An account of these pro- 
cesses, and of the apparatus connected with tlieni, 
will be found under Refrigeration. Low tem- 
peratures aie also obtained by the evaporation 
of a liquid, either under artificially diminished 
pressure, or wheie its vapour piessure is constantly 
small, the energy necessary to effect the change of 
state being taken from the heat in the substance 
itself. The evaporation (and consequent cooling) 
of water from the smface of porous eaithenware 
vessels, called water-coolers, is due to this principle. 
The same is true of the formation of ice in shallow 
lakes at night in tropical climates. 

Low temperatures reached by Natterer and 
others, in their experiments on the liquefaction of 
gas, were obtained by a mixture of solid carbonic 
anhydride and ether ; or of solid nitrous oxide and 
cailJon bisulphide. By such means the temperature 
of - 140® 0. was reached. Lower temperatures can 
be obtained by other methods. 8ee Gas ; also 
Cold, Frost, Ice, Melting-point, Temperature, 
Thermometer, Water. 

Freiberg^, an old German mining centre, is 
situated on the northern slope of the Erzgebirge 
Mountains, at a railway junction, 20 miles SW- of 
Dresden. The existing cathe.dral, built in the late 
Gothic style, on the site of an earlier one (burned 
in 1484), contains tombs of the Saxon electors of 
the Albertine line, and has a Romanesque portal 
called the Golden Gate. The town owes its origin 
to its silver-mines, discovered about the year 1163. 
Parts of the ancient walls and flanking towers still 
lemain. At the school of mines, founded in 1765, 
the most famous institution of the kind in Europe, 
instruction is given in surveying, mining, the pre- 
paration of ores, geology, mineralogy &c. It 
possesses a laboratory, a library, a collection of 
mining models, and inineralogical and geological 
collections. The mineral ores extracted near 
Freiberg are silver, bismuth, nickel, cobalt, ziuc, 
arsenic, &c. The nianufaetui*es consist principally 
of gold and silver ware, wire, chemicals, machines, 
leather, and cigars. Founded in 1175, Freiberg 
suffered more than once in the Thirty Years’ War 
and the Seven Years’ War. Pop. (1875) 23,569; 
(1890) 28,995; (1900 ) 30,175; (1910 ) 36,237; 

(1919) 32,981. 

Freiburg« or Fribourg, a canton of Switzer- 
land, bounded on the N. and E. by Bern, and on 
the S. and W. by Vaud and the Lake of Neuchfitel, 
with three enclaves in Vaud. Area, 644 sq. m. ; 
population, 143,000, piincipally of French descent 
and Roman Catholics in religion. The official 
language is French, but all the laws and decrees 
binding on the whole canton are published in both 
Fiench and Geman. The surface is hilly, the 
canton being invaded by offshoots of the Bernese 
Alps, which rise to upwards of 7000 feet in height. 
The river Saane or Sarine, a tributaiy of the 
Rhine, traverses almost the whole extent of the 
canton from its southern to its northein extremity. 
The country abounds in excellent meadows and 
pastures, upon which are reared fine breeds of 
horses and cattle. Dairy-farming, especially cheese- 
making (Gruyfere), is pursued with ^eat success. 
The other chief pursuits are agriculture, watch- 
making, and straW”plaiting. Timber, cheese, and 
cheny brandy are exported. Freiburg was received 
as a member of the Swiss confederation in 1481, 
and in 1848 a liberal constitution was established, 


but revised in a reactionary direction in 1867. It 
sends six members to the national council. — The 
capital is Freiburg, or Fribourg, on the Saane, 19 
miles by rail SW. of Bern. The town is built in 
the valley and up the slopes of the hill to the edge 
of the piecipice overhanging the river. The banks 
of the Saane (Saiine) are united by a stone and 
concrete bridge. The church of St Nicholas, a fine 
Gothic structure, begun in 1283, has one of the 
finest-toned organs in Europe, and a lofty belfiy. 
There is a university. Pop. 20,000. 

Freiburg" im Breisgau, a town of Germanj^ 
in the land of Baden, is situated on the \vestern 
edge of the Black Forest, 32 miles NNE. of 
Basel. It is an open, well-built town ; the walls 
and ditches with which it was formerly surrounded 
have been converted into promenades and vine- 
yards. The cathedral, one of the most beautiful 
and perfect specimens of Gothic architecture in 
Germany, cruciform in shape, and built of red 
sandstone, was begun in 1122, but not completed 
till 1513. Its western steeple, 381 feet high, is 
remarkable for its elegance and lightness. The 
university, which was founded in 1455, has about 
150 professors and teachers and 3000 students. 
The chief manufactures are sewing silk, cotton 
and thread, buttons, beads, chicory, paper, par- 
quetry, &c. Wine and timber are the chief 
articles of trade. Pop (1865) 19,086; (1919) 
87,946, of whom more than one-half are Protestants. 
Freiburg is the seat of a Catholic archbishop. 
Founded in 1091 by the Duke of Zhhringen, and 
created a town in 1115, Freiburg has repeatedly 
changed masters ; twice it was given over to France 
(1679-97 and 1744-48). It also played an eventful 
part in the Thirty Years* War. In 1806 it fell to 
Baden; and in 1848 the Baden revolutionists were 
defeated here by the troops of the German con- 
federation. 

Freight is the reward paid to the owner of a 
ship for the carriage and safe delivery of goods. A 
person chartering a ship pays freight for the goods 
sent by it, and dead freight in respect of any 
deficiency of cargo ; the terms of the agreement 
are fixed by the Char*ter-party (q.v.). A person 
sending goods by a general ship pays freignt for 
them ; and the contract takes the form of a bill of 
lading. So far as the rights of parties are not made 
the subjects of positive stipulation in the contract 
of affreightment, they ar e ascertained with reference 
to the usage of trade. The carrier’s duty is to have 
the ship ready to start at the time appomted (wind 
and weather permitting), and to receive the goods 
and carry them to their destination ; having per- 
formed these duties, he has a lien on the goods and 
a right of action in case of non-payment of freight. 
The shipper’s duty is to have his goods forward in 
time. Freight is not usually payable unless the 
voyage is completed ; but it is sometimes prepaid, in 
wllole or in part, at the risk of the shipper. It was 
formerly held that the wages of the ciew depended 
on the earning of freight by the ship ; as Lord 
Stowell expressed it, * freight was the mother 
of wages.’ This rule has been finally set aside by 
the Merchant Shipping Act, 1854. Even in case of 
shipwreck a seaman may recover his wages ; but 
his claim will be barred if evidence can be given to 
show that he failed to exert himself to the utmost 
to save the sliip and cargo. The old rule is 
adhered to in Araeidca ; but it does not a^ly to 
the master, nor does it apply to seamen if n*eight 
has been lost by the fault of the master or owners. 
Freight may be made the subject of insurance. See 
Carrier, Insurance. 

Freilij^atb, Ferdinand, a poet of Germany, 
was born at Detmold, in the principality of Lippe, 
17th June 1810. The favourable reception accorded 



856 


FREILIGRATH 


FREISTADTL 


to his first collection of Poems in 1838 induced him 
to abandon commercial ^ui suits and devote himself 
to literatuie. From this time onwards he led a 
very unsettled life. In the poetry of this his eailier 
peiiod it is the originality both of subject and of 
treatment, the oiiental glow of the diction, the 
eneigy of tlie descriptions, and the finish of form 
that have secured the poet fame. But about the 
year 1844 a gieat change came over the spiiit of liis 
writing. Freiligrath was drawn into the political 
contest of the period as a bold champion and singer 
of democratic opinions. The publication of his 
radical GlctuhensbeJmtntyuss (‘Confession of Faith ’), 
in the same year, compelled him to take refuge in 
Belgium. In 1840 he repaired to London, and, 
although two years later he celebrated the revo- 
lutionary movement in the poems Die Revolu- 
tion and Fehruarhlange, he w^as nevertheless in- 
cluded in the amnesty of Maich 19, and returned 
to Germany, settling at Diisseldorf, where he 
become the leader of the democratic party. Shortly 
after, he w^as impeached on account of his poem. 
Die Todten an die Lehenden ( ‘ The Dead to the 
Living’), but after a celebrated trial acquitted, 
3d October 1848. Nevertheless, a second prosecu- 
tion in 1851 compelled him to flee once more, and 
he again took refuge in London. Nor did he leturn 
to Germany until 1868. His last years were spent 
at Stuttgart and Gannstatt, where he died 18th 
March 1876. In his later years Freiligrath returned 
in some respects to the style of his first work, a 
decided contrast to the somewhat strained and 
artificial poems of his political period, chief amongst 
which are Qa Ira! (ISl-fi) and Neuere politisclie 
und sociale GedicMe (1851). The latest poems 
were published as Rfeue Gedichte (1876). Freili- 
grath is also memorable as a translator from the 
English, particularly by his renderings of Long- 
fellow, Shakespeare, &c. The populaiity^ of his 
earliest book, Gedichte, is attested by its fifty 
editions before the end of the century. A com- 
plete edition of his works appealed at Stuttgart 


(6 vols. 1870; 5th ed. 1886). See his -Life by 
Schmid t-Weissenf els (1876), and Buchner (1881). 

FreiscllUtz ( ‘ free-shot ’), the name given to a 
legendary hunter and marksman who gets a num- 
ber of bullets {Freikugeln ) from the devil, six of 
which always hit the mark, while the seventh is 
at the absolute disposal of the devil himself, who 
directs it at his pleasure. A northern variant 
makes the man a fowlei who sells his soul to the 
devil for an unerring aim for seven years. Foi- 
tunately there is one condition — that the enemy 
should always be able to name the game being 
shot, and the fowlei ’s wife, seeing in this a way of 
escape for her unhappy husband, strips, tais, and 
feathers herself, and so outwits the devil to her 
husband’s salvation. The story was flist treated 
by Apel in the first part of his Ge^pensterhucli 
( 1810), and was adapted by F. Kind foi the opera, 
Der Freischutz (Fr. Roland des Bois), which the 
genius of Weber has given to the world. See 
Grasse, Die Quelle des Freischutz (Dresden, 1875). 

Freisings a town of Bavaria, on the Isar, 22 
miles NNE. of Munich by rail, with 16,000 inhabit- 
ants, and manufactures of threshing-machines and 
hand-mills, turf-eutting, and book-printing (since 
1495). The chief buildings are the beautiful 
cathedral (1160) and the former episcopal palace 
( now a theological seminary ). Close by is an old 
Benedictine abbey (725-1803), now a model farm, 
with schools of br3wdng and horticulture. The 
bishopric of Fieising dated as far back as 724 A.D., 
and its bishops weie made princes of the empire 
in the 17th century, their authority embracing 
an area of 320 sq. m. ; the see was seculaiised in 
1802. 

Freistadtl (Hung. Galgdcz), a market -town 
of Czechoslovakia (till 1920 Hungary), 35 miles 
NE. of Pressburg, on the left bank of the Waag, 
opposite the fortress and prison of Leopolds tadt I 
Pop. 9000. 
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